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Inquérito Coproparasitolégico e Ambiental da Terra Indigena Apucarana —
Parana, Brasil.

RESUMO

A populacdo indigena Kaingang, Terra Indigena Apucarana (TIA), por apresentar alta
ocorréncia de parasitoses intestinais e parcos recursos, socioecondmicos, foi que justificou a
realizacdo deste estudo. O objetivo do trabalho foi determinar a ocorréncia de parasitos e a
intensidade de infeccdo, distribuicdo espacial no meio ambiente e fornecer medidas
especificas para o controle. De novembro de 2010 a junho de 2011, foram analisadas fezes
indigenas, pela técnica de Kato & Katz e TF-Test®, Faust modificado e Lutz/Hoffman, Pons e
Jane, para anéalise dos solos do peridomicilio, a partir de 10 casas (sorteadas aleatoriamente)
em cada estacdo do ano, totalizando 40 casas e 600 amostras de solo. Um questionario sobre
condigdes de moradia e higiene foi administrado ao chefe de familia. Analise geoestatistica
foi realizada para determinar a distribuicdo espacial dos individuos parasitodos. Do total de
1.426 habitantes, 680 (47,7%) foram examinados. A positividade geral de enteroparasitoses
foi de 67,2%, e as espécies ocorrentes foram Ascaris lumbricoides (48,8%), Trichuris
trichiura (44,7%) e Entamoeba coli (32,5%). Infeccdo de alta intensidade foi registrada em
3,6% da populagédo analisada. A ocorréncia no solo foi de 23,8% e 0s mais ocorrentes foram
Entamoeba spp., Ascaris spp. e ovo de Ancylostomatoidea. Em todos os sete pontos de dgua
coletados estavam dentro dos padrfes fisico quimicos permitidos, ndo foram evidenciados
oo(cisto)s de Giardia spp. e Cryptosporidium spp. Quanto a potabilidade da dgua, apenas um
destes apresentaram condicGes microbioldgicas adequadas ao consumo humano. Durante o
inverno foi observado maior contaminagdo do solo (STH) e menor durante o verdo. Todavia,
ndo houve diferenca de ocorréncias de parasitos entre as distancias (até 1 m, entre 1 e 5me
mais de 5 m) do peridomicilio. Os dados do inquérito coproparasitologico e ambiental
revelaram que as 216 familias entrevistadas viviam em casas com um alto indice de
aglomeracdo (em média, 5,1 moradores e <2 quartos por familia). O nimero médio de
espécies por individuo apresentou heterogeneidade espacial com os valores mais elevados (>
0,8) em éareas com alta aglomeracdo de residéncias. A TIA é uma comunidade com alta
ocorréncia de infeccBes por enteroparasitos de baixa intensidade que requerem como medidas
de controle, além de atividades de educacdo em saude, ampliacdo e manutencdo de melhorias
sanitarias, tratamento anti-helmintico periodico, especialmente para criancas em idade escolar

que vivem em areas da aldeia com grandes aglomerados de casas.
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Survey coproparasitological and Environmental Indigenous Apucarana - Parana,

Brazil.
ABSTRACT

The indigenous population Kaingéang, Indigenous Apucarana (AIL) due to high incidence of
intestinal parasites and scarce resources, socioeconomic, was he justified this study. The
objective was to determine the parasites occurrence of and intensity of infection, spatial
distribution in the environment and provide specific measures for the control. From
November 2010 to June 2011, indigenous feces were analyzed by the technique of Kato &
Katz and TF-Test®, Faust modified and Lutz/Hoffman, Pons and Jane, to analyze the
peridomicile of soil from 10 homes ( randomly selected) in each season, totaling 40 houses
and 600 soil samples. A questionnaire about housing and hygiene conditions was given to the
householder. Geostatistical analysis was performed to determine the spatial distribution of
infected individuals. Of the total of 1,426 inhabitants, 680 (47.7%) were examined. The
overall positivity of intestinal parasites was 67.2%, and the species found were Ascaris
lumbricoides (48.8%), Trichuris trichiura (44.7%) and Entamoeba coli (32.5%). High
intensity of infection was recorded in 3.6% of the population analyzed. The occurrence in the
soil was 23.8% and the most occurring were Entamoeba spp., Ascaris spp. and
Ancylostomatoidea egg. In all seven collected water points were within the allowed physical-
chemical standards were not disclosed oo(cyst)s of Giardia spp. and Cryptosporidium spp.
Potability of water, only one of those had appropriate microbiological conditions for human
consumption. During the winter there was a higher contamination of soil (STH) and less
during the summer. However, there was no difference of parasite occurrences between the
distances (up to 1 m, between 1 and 5 m over 5 m) of peridomicile. Data from fecal and
environmental survey revealed that 216 families interviewed lived in homes with a high
agglomeration rate (an average of 5.1 residents and <2/4 per family). The average number of
species per individual presented spatial heterogeneity with the highest values (> 0.8) in areas
with high congestion residences. AIL is a community with a high rate of infections
enteroparasites low intensity that require such control measures as well as health education
activities, expansion and maintenance of sanitary improvements, anthelmintic periodic
treatment, especially for children of school age they live in areas of the village houses with

large clusters.
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CAPITULO |

POPULAC}AO INDIGENA BRASILEIRA

Terras indigenas, conforme o 1° paragrafo do Art. 231 da Constituicao
Federal, sdo terras tradicionalmente ocupadas pelos indios, definidas como
aquelas “por eles habitadas em carater permanente, as utilizadas para suas
atividades produtivas, as imprescindiveis a preservacdo dos recursos
ambientais necessarios a seu bem-estar e as necessarias a sua reproducao
fisica e cultural, segundo seus usos, costumes e tradigdes”.

De acordo com a Constituicdo Federal vigente, os povos indigenas
detém o direito originario e o usufruto exclusivo sobre as terras que
tradicionalmente ocupam. As fases do procedimento demarcatorio s&o
definidas por ato do presidente da Republica e atualmente consistem nas
seguintes situacoes:

e Em estudos: realizacdo de estudos antropoldgicos, historicos,
fundiarios, cartograficos e ambientais que fundamentam a
delimitacdo da terra indigena,;

e delimitadas: terras que tiveram a conclusdo dos estudos publicados
no Diario Oficial da Unido pela Fundacdo Nacional do indio (FUNAI)
e se encontram em analise pelo Ministério da Justica para expedicao
de Portaria Declaratoria da Posse Tradicional Indigena;

e declaradas: terras que obtiveram a expedicdo da Portaria
Declaratéria e estdo autorizadas para serem demarcadas;

e homologadas: terras que foram demarcadas e tiveram seus limites
homologados pela Presidéncia da Republica;

e regularizadas: terras que, ap6s a homologacéao de seus limites, foram
registradas em cartério em nome da Unido e no Servico de
Patriménio da Unido; e

e reservas indigenas: terras doadas por terceiros, adquiridas ou
desapropriadas pela Unido, que ndo se confundem com as de posse
tradicional e, por esse motivo, ndo se submetem aos procedimentos

anteriormente descritos.
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No ambito do Censo Demogréfico 2010, as 516 terras indigenas,
reconhecidas com informacdo de limites territoriais, fornecida pela FUNAI,
compreendem 12,5% do territério brasileiro (106 739 926 ha), com significativa
concentragdo na AmazoOnia Legal. No momento do censo, 0 processo de

demarcacao encontrava-se ainda em curso para 182 terras. Mapa abaixo
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Figura 1: Fonte: IBGE 2010, Censo Demogréfico

O Censo Demografico de 2010, segundo a FUNAI, contabilizou a
populacdo indigena com base nas pessoas que se declararam indigenas no
guesito cor ou raca e para os residentes em terras indigenas que ndo se
declararam, mas se consideraram indigenas; ou seja, e agregando-se aquelas
pessoas que ndo se declararam indigenas no quesito cor ou raca, mas se
consideraram indigenas captadas dentro das terras indigenas, o total de

populagdo indigena residente no territorio nacional passou a 896,9 mil pessoas,
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0 que corresponde a um acréscimo de 78,9 mil indigenas. Desses, 36,2%
residiam na area urbana e 63,8% na rural. Enquanto na area urbana a Regido
Sudeste deteve o maior percentual de indigenas (80%), a Regido Norte, com
82%, foi o maior percentual da area rural. A regido Nordeste foi a que
apresentou a maior percentual de pessoas que ndo se declararam, mas se
consideravam indigenas, isto €, 22,7%. Esse acréscimo de populacdo que se
considerou indigena na regido colaborou com o incremento significativo, no
periodo 2000/2010 dentre todas as regibes, corroborando o processo da
etnogénese que ocorreu e vem ocorrendo em muitas regides do pais.

Nas é&reas rurais, tradicionalmente, 0os censos enumeram sempre um

namero maior de homens do que de mulheres, e, em 341 terras, 70%, existe
um maior numero de homens em relagdo ao numero de mulheres (IBGE,
2010).
De maneira geral, os dados do Instituto Brasileiro de Geografia e Estatistia
(IBGE), (2010), referentes as condi¢cdes de moradia e higiene, retratam que,
nas terras indigenas, a média de moradores, que € 5,2 por residéncia, é
semelhante a observada na é&rea rural do Censo 2000. Nas unidades
residenciais indigenas, a espécie mais encontrada € aquela formada por pai,
mae e filhos solteiros, e, dependendo das normas de residéncia, um ou mais
filhos casados vivem com seus conjuges e prole na casa dos pais, dando,
entdo, ao grupo familiar, a conformacédo de familia extensa, isto €, composta de
mais de duas geracdes. (RAMOS, 1995)

No tocante ao saneamento, em 2010, 36,1% dos domicilios particulares
permanentes com responsabilidade indigena ndo possuiam banheiro.
Diferentemente do encontrado das residéncias brasileiras urbanas em 2010,
gue mostraram 6,2% de casas sem banheiros (3.500.000 de casas). Esse
percentual, ao longo dos Censos Demograficos, vem diminuindo, tanto na area
urbana quanto na rural, embora nesta o percentual ainda seja elevado, 68,8%.
Na regido Sul, o percentual é de 20,9%, sendo de 65,7% 0 esgotamento por
fossa rudimentar. No que se refere ao abastecimento de agua, a regido Sul
estd em melhores condi¢cdes com 76,4% de distribuicdo por rede geral e 21,5%
por rios, lagos ou nascentes ao contrario das outras regides cujo indice se
mantém baixo; em 57,1% das terras, nenhum domicilio estava ligado a rede

geral de abastecimento de agua, sendo constatado também que somente em
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3,3% das terras todos os domicilios possuiam essa forma de abastecimento. A
forma predominante de abastecimento nessas terras corresponde a captacao
de agua dos rios, acudes, lagos ou igarapés e nascentes (CENSO, 2010).

As terras indigenas pertencentes as regides Norte e Nordeste
apresentaram as menores propor¢cdes de domicilios atendidos por algum tipo
de esgotamento sanitario (CENSO, 2010).

Quanto ao sistema de coleta de lixo, os resultados do Censo
Demogréfico 2010 indicaram que apenas 16,4% dos domicilios das terras
indigenas eram atendidos pelo servico de coleta de lixo, e 63,8% destes

disseram queimar 0 mesmo.

INSTITUICOES RESPONSAVEIS — SAUDE INDIGENA BRASILEIRA

Na década de 1950, foi criado o Servico de Unidades Sanitarias Aéreas
(SUSA), no Ministério da Saude, com o objetivo de levar acdes basicas de
saude as populacdes indigena e rural em areas de dificil acesso. Essas acfes
eram essencialmente voltadas para a vacinagao, atendimento odontoldgico,
controle de tuberculose e outras doencas transmissiveis.

Em 1967, com a extin¢do do Servico de Protec&o aos indios, foi criada a
FUNAI, que, baseando-se no modelo de atencdo do SUSA, criou as Equipes
Volantes de Saude (EVS).

Essas equipes realizavam atendimentos esporadicos as comunidades
indigenas de sua area de atuacdo, prestando assisténcia meédica, aplicando
vacinas e supervisionando o trabalho do pessoal de saude local, geralmente
auxiliares ou atendentes de enfermagem. Com o passar do tempo, 0s
profissionais das EVS foram se fixando nos centros urbanos, nas sedes das
administracdes regionais, e a sua presenca nas aldeias se tornava cada vez
mais esporadica, até ndo mais ocorrer.

Em 1988, a Constituicdo Federal estipulou o reconhecimento e respeito
das organizacdes socioculturais dos povos indigenas, assegurando-lhes a
capacidade civil plena — tornando obsoleta a instituicdo da tutela - e
estabeleceu a competéncia privativa da Unido para legislar e tratar sobre a
guestao indigena.

Atualmente a Politica Nacional de Atencdo a Saude dos Povos

Indigenas (PNASPI) integra a Politica Nacional de Saude, (conforme dispde a
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Portaria n° 1.163/99, de 14 de setembro de 1999, do Ministério da Saude), que
determinou a execucdo das agcbes de atencdo a saude dos povos indigenas
pela FUNASA e por meio da lei n° 9.836/99, de 23 de setembro de 1999,
instituiu um subsistema de atencdo a saude indigena, como componente do
Sistema Unico de Salde (SUS), (BRASIL, 2002).

A PNASPI prevé a existéncia de uma atuagdo coordenada, entre
diversos 6rgaos e ministérios, como as Secretarias Estaduais e Municipais que
devem atuar de forma complementar na execucdo das acbBes de saude
indigena, em articulacdo com o Ministério da Saude/FUNASA, no sentido de
viabilizar as medidas necessérias ao alcance de seu propaésito.

Um dos principais critérios adotados foi a organizacdo dos servicos de
atencdo a saude dos indigenas na forma de Distritos Sanitarios Especiais
Indigenas (DSEIS). Além dos DSEIS, a FUNASA administra 337 polos-base,
distribuidos em 460 municipios e 751 postos de saude, dos quais, 674 estao
localizados em terras indigenas - 55 na zona rural e 22 em zona urbana - e 60
Casas de Apoio a Saude do indio (CASAIS), localizadas em municipios de
referéncia dos DSEIS (FUNASA 2010, IBGE 2010).

De 1991 e 2010 a populacdo indigena se expandiu de 34,5% para
80,5% respectivamente, dos municipios do pais, provavelmente pela
conservacao do ambiente natural, demarcacéo das terras indigenas, aumento
da capacidade imunologica dessas populacdes, aumento da fertilidade,
melhoria dos servicos de saude (PENA et al., 2009) como também pela
ampliacdo na autoidentificacdo como indigena (DIAS JUNIOR et al., 2009).
Contudo, muitos desses povos estdo ameacados de desaparecimento, como
por exemplo, no Estado de Rondbénia, onde intensa atividade madeireira,
garimpeira e agropecuaria tem provocado altissima mortalidade ou, em
Latundé, que sofreram um processo de reducdo devido o encontro entre
indigenas e brancos o que culminou em invasdes e conflitos entre povos, além
das doencas que foram trazidas pelos ndo indigenas. As criangas e 0s jovens
da tribo sdo, na sua maioria, parentes consanguineos. Diante disto, os mais
novos ndo poderdo coabitar entre si, 0 que acarretara a ndo autonomia e a nao
perpetuacdo do grupo Latundé que contam com uma populacéo inferior a 37
pessoas. Ja outros passam pelo processo de recuperacao populacional, como
os Pakaas Novos, que hoje sdo mais de 2.000 (FUNASA, 2009).
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N&o se dispde de dados globais fidedignos sobre a situacdo de saude
dessa populacdo, mas sim de dados parciais, gerados pela FUNAI, pela
FUNASA e diversas organizagbes ndo governamentais ou ainda por missdes
religiosas que, por meio de projetos especiais, tém prestado servicos de
atencdo a saude aos povos indigenas. Embora precérios, os dados disponiveis
indicam, em diversas situacdes, taxas de morbidade e mortalidade trés a
guatro vezes maiores que aquelas encontradas na populacdo brasileira em
geral. O alto numero de 6bitos sem registro ou indexados sem causas definidas
confirma a pouca cobertura e a baixa capacidade de resolugdo dos servigcos
disponiveis (FUNASA, 2002).

A taxa de mortalidade infantil para os indigenas em 2000 (51,4 por mil),
mais elevada que a taxa nacional (de 30,1 por mil). A mortalidade infantil
indigena é muito superior a dos demais grupos de cor/raga, inclusive das
criangas “pretas” e “pardas” (34,9 e 33,0 por mil, respectivamente). Chamam
atencdo também as elevadas taxas de mortalidade infantil dos indigenas nas
regides socioeconomicamente mais desenvolvidas do pais (Sudeste e Sul)
(PEREIRA, 2005).

Entre 2000 e 2009, foram registrados 6.745 6bitos de menores de um
ano de idade e a Taxa de Mortalidade Infantil (TMI) indigena apresentou queda
significativa, passando de 74,6 por mil nascidos vivos para 41,9 por mil
nascidos vivos no fim do periodo, ou seja, reducao de 56,17%. Embora a TMI
indigena seja maior que a populacdo em geral, conseguiu em 2006 alcancar
um coeficiente médio. Entretanto se configura um importante problema de
Saude Publica a ser enfrentado.

Em relacdo as causas de Obitos em menores de um ano em 2009, do
total de causas definidas, as doencas do aparelho respiratério (33,8%) foram
as principais causas de Obitos, seguidas pelas afec¢cBes perinatais (20,6%) e
doencas e parasitarias (16,2%). A propor¢cdo de causas mal definidas
correspondeu a 29,40% dos obitos registrados (FUNASA, 2010).

As principais doencas que acometem a populacdo indigena, causando
altas taxas de morbidade e mortalidade em mulheres e criancas, sao
desnutricdo e doencas infecciosas tais como diarreia, infeccdo respiratoria

aguda, tuberculose e maléaria (San & Hurting, 2007).
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As principais causas de Obito s&o similares aos encontrados na
populacdo geral e se encontra no ambito de governabilidade do préprio
subsistema. A grande propor¢cdo de o6bitos no periodo pds-neonatal (de 28 a
364 dias) mostrou que o fortalecimento da organizacédo e oferta da atencéo
basica, principalmente no sentido de evitar 6bitos por pneumonias e diarreias,
pode ser bastante eficaz para reverter essa situacao. Esse quadro, no qual se
encontra a saude indigena, identifica-se com a situacdo apresentada pelo
Brasil no inicio da década de 1980, ou seja, na fase pré-SUS. Cabe lembrar
gue o Subsistema de Saude Indigena foi criado em 1999 e ainda carece de
incorporar alguns avancos do SUS, especialmente os relacionados a gestao
dos servicos de saude, conhecimento e respeito as especificidades desses
povos, em que a medicina tradicional indigena pode ser uma forte aliada
(FUNASA, 2010). As parasitoses intestinais constituem um grave problema de
Saude Publica, podendo contribuir para problemas de ordem econémico-social
e médica, pela mortalidade resultante e frequéncia com que podem produzir
déficits organicos, representando um dos principais fatores debilitantes das
populacdes, associando-se muitas vezes a quadros de diarreia cronica, dor
abdominal e ma absorcdo intestinal. As infec¢cdes helminticas por Ascaris
lumbricoides e Trichuris trichiura também sao facilitadores de quadros de
diarreia e desnutricdo, por dois processos: a fisiopatologia do parasito
gastrointestinal e a ingestdo reduzida de alimentos, comprometendo, o
desenvolvimento fisico e intelectual principalmente das faixas etarias mais
jovens da populacédo (FAUSTINO et al., 2007 e ASSIS et al., 2013).

Moura et al. (2010), aponta que O enteroparasitismo como um
componente epidemiologico importante nas populacdes indigenas do Brasil, e
apesar do estudo de enteroparasitos ser limitado a poucos grupos étnicos, 0s
estudos realizados sobre esse assunto indicam ocorréncias moderadas a
elevadas de enteroparasitos, o que reflete a caréncia em infraestrutura,
auséncia de agua potavel, com habitos higiénicos inadequados.

A auséncia de infraestrutura adequada para a coleta dos dejetos e a
inexisténcia de agua potavel, inclusive nos postos indigenas, contribuem
diretamente na disseminacao das parasitoses intestinais nessas (COIMBRA JR
& SANTOS, 2001).
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A frequéncia de infec¢Bes por enteroparasitoses é importante indicador
das condicdbes de saneamento em que vive determinada populacéo
(CARVALHO et al.,, 2011). As espécies mais ocorrentes sdo o Ascaris
lumbricoides, Trichuris trichiura, Strongyloides stercolaris e ancilostomideos,
gue séo classificados como helmintos transmitidos pelo solo (STH) e estdo
inclusos na lista de doencas tropicais negligenciadas (KIRWAN et al., 2009),
sendo que mais de 50% da populagdo encontra-se acometida por mais de
uma espécie-poliparasitismo (COIMBRA JR & SANTOS, 2001).

A ingestdo de ovos presentes em agua e alimentos contaminados ou
mesmo habito de levar as maos e objetos sujos a boca séo os principais
mecanismos de transmissdo dos parasitos Ascaris lumbricoides, Trichuris
trichiura e Enterobius vermicularis. Associada a esse mecanismo de
transmissao fecal-oral, a transmissédo pode ocorrer também nos individuos que
realizam a pratica da geofagia, que ocorre principalmente naqueles individuos
com deficiéncia de ferro (CARVALHO et al., 2011).

A ocorrénciadas parasitoses em geral correlaciona-se com a qualidade
do saneamento basico, habitos de higiene e qualidades dos servi¢cos de saude.
Apesar da World Health Organization (WHO, 2009, 2000) estimar em torno de
um bilh&o de individuos infectados por helmintos e 70.000 em razdo das
formas invasivas de Entamoeba histolytica/E. dispar, as medidas de
saneamento, associadas ao tratamento com anti-helminticos tém reduzido a
ocorrénciadas geohelmintoses em muitas localidades rurais brasileiras. No
entanto, essas infec¢cdes persistem como importante problema sanitario em
diversas localidades (KEISER & UTZINGER, 2008).

Os protozoarios Giardia duodenalis, Entamoeba coli e Escherichia coli
(bactéria bacilar gram-negativa), podem provocar diarreia e sdo transmitidos
pela ingestdo de agua contaminada; de alimentos contaminados, pelo contato
pessoa-pessoa e contato direto ou indireto com fezes infectadas (CLASEN et
al., 2009).

As variacfes da ocorrénciadas enteroparasitoses em etnias indigenas

no periodo de 1984 a 2010 podem ser observadas na tabela abaixo.
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Tabela 1- Estudos de ocorrénciade parasitoses intestinais realizados em etnias indigenas no Brasil durante o periodo de 1984 a
2010 (CARVALHO et al., 2011).

Estudos Espécies Técnica utilizada Etnias Localizagdo | Ano
Plenos (Ocorréncia total)
Genaro O. & Ancilostomideos 96% Ritchie Nadeb-Maku | Amazonas | 1984
Ferraroni, JJ T. trichiura 67,3%

A. lumbricoides 61,2%
E. histolytica/E. dispar 36,7%

Santos et al. Ancilostomideos 12,2% Lutz/HPJ Pacaas- Ronddnia | 1985
T. trichiura 1,6% Novos
A. lumbricoides 21,3% Ajuri, Canoé
E. histolytica/E. dispar 8,8% Jabuti, Tupai,
E. vermicularis 2,0% Mequem,
Giardia lamblia 12,7% Macurap
S. stercoralis 3,9%
Canfalonieri et al. 1985 Lutz/HPJ Yanomani Roraima | 1989

Ancilostomideos 30,0%
T. trichiura 43,3%

E. histolytica/E. dispar 30,0%
1987
Ancilostomideos 74,2%

T. trichiura 20,0%

E. histolytica/E. dispar 28,5%

Santos & Ancilostomideos 5,2% Lutz/HPJ Zoro Mato 1991
Coimbra Jr. T. trichiura 2,3% Grosso
G. lamblia 9,8%

E. histolytica/E. dispar 16,8%
Hymenolepis nana 2,9%




Balantidium coli 2,9%

Santos et al.

Ancilostomideos 33,6%
T. trichiura 0,8%
A. lumbricoides 25,0%

E. histolytica/E. dispar 7,8%
E. vermicularis 5,5%
Giardia lamblia 8,6%

Strongyloides stercoralis
11,7%
Entamoeba coli 38,3%

Xavantes
Reserva
Pimentel
Barbosa

Mato
Grosso

1995

Miranda RA,
Xavier FB &
Menezes RC.

1992
Ancilostomideos 33,3%
T. trichiura 0,8%

A. lumbricoides 42,8%
E. histolytica/E. dispar 65%
Giardia lamblia 46,8%
S. stercoralis 5,6%
1995
Ancilostomideos 19,5%
T. trichiura 0,6%

A. lumbricoides 37,9%
E. histolytica/E. dispar 52,3%
Giardia lamblia 17,2%

HPJ e método
direto

Parakana —
aldeia
Paranatinga

Sudeste do
Estado do
Para

1998

Miranda et al.

Ancilostomideos 29,0%
T. trichiura 1,1%
A. lumbricoides 34,4%
E. histolytica/E. dispar 12,9%
Giardia lamblia 4,3%

HPJ e método
direto

Tembé —
Aldeia Turé-
Maraquita,
Acara-Mirim,
e Urumateua

Tomé-Acl
nordeste do
Estado do
Para

1999

28



Fontbonne et al. Ancilostomideos 23,6% Lutz/HPJ Pankararu | Pernambuco | 2001
T. trichiura 5,1%
A. lumbricoides 51,2%
E. histolytica/E. dispar 82,4%
Giardia lamblia 29,2%
S. stercoralis 2,5%
Gilio et al. A lumbricoides 36,5% Lutz/HPJ e Ritchie | Kaingang e Nova 2006
T. trichiura 17,0% Guarani Laranjeira —
G. lamblia 22,0% Aldeia Rio Parana
E. histolytica/E. dispar 19,5% das Cobras
H. nana 24,4%
E. coli 36,5%
Endolimax nana 19,5%
Rios et al. A lumbricoides 64,8% Coprotest® lauareté — Sdo Gabriel | 2007
T. trichiura 4,6% aldeia Alto da
Ancilostomideos 5,0% do Rio Negro | Cachoeira -
E. histolytica/E.dispar 10,6% Amazonas
H. nana 5,3%
E. coli 32,5%
E. nana 14,8%
Dias J.B et al. A lumbricoides 7,2% Direto; centrifugo- Wai-wali, Oriximina — | 2009
lodamoeba butschlii 32,5% flutuacéo em Katwena, Estado do
A. lumbricoides 7,2% sulfato de zinco; Xerwuiana, Para
E. histolytica/E. dispar 43,4% sedimentacdo Hiskararyana,
H. nana 20,5% espontanea em Mawaiana,
E. coli 49,0% agua; coloracéo Wadixana,
G. lamblia 12,0% para coccideos Tunayana,
Xowyana,

Ckiyana e
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Caxuyana.
Toledo et al. 2004, 2005 e 2006 HPJ/Lutz Kaingéang Candido de | 2009
respectivamente centrifugo- aldeia de Abreu —
A lumbricoides 63,2%, 56,5%, | flutuacéo e Kato & Faxinal Parana
34,1% Katz
Ancilostomideos 16,0%, 6,1%,
0,8%
E. histolytica/E. dispar 4,4%,
6,8%, 2,4%
H. nana 31,6%, 40,1%, 34,9%
E. coli 58,0%, 66%, 65,8%
G. lamblia 11,2%, 3,4%,
10,3%
T. trichiura 16,0%,
22,4%,29,4%
S. stercoralis 3,2%, 0,0%,0,0%
Boia et al. Municipal Coprotest® Vila de lauarete, | 2009
Ancilostomideos 19,3% Fatima- Amazonas
T. trichiura 16,3% Hipda
A. lumbricoides 19,3% Municipal —
E. histolytica/E. dispar 35,4% Tariana,
Giardia lamblia 10,7% Tukano e
Vila de Fatima Piratapuya

Ancilostomideos 75,0%
T. trichiura 32,4%
A. lumbricoides 37,5%
E. histolytica/E. dispar 75,0%
Giardia lamblia 33,3%
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Os danos causados por infeccdes parasitdrias em individuos e
comunidades dependem de diversos fatores, como a espécie; a intensidade e
curso da infeccdo; o estado nutricional e imunologico da populacdo; e o0s
fatores socioecondmicos. Todos esses fatores podem ser modulados por
condicbes climaticas e, individuos podem permanecer parasitados
assintoméaticos, que servem como fonte de contaminacdo ambiental. (WHO,
1987). Assim para suprir as demandas, necessidades e expectativas de saude
de uma comunidade indigena, € necessario um conhecimento acurado do perfil
epidemioldgico e sanitario de tais populacdes (RIOS et al., 2007).

No Nordeste brasileiro, um estudo do perfil etno-epidemiolégico da
comunidade de indios Pankararus, no interior do Estado de Pernambuco
(FONTBONNE et al. (2001), revelou que as parasitoses intestinais tambéem
representaram importante problema, por atingir a quase totalidade da
populacdo. A fim de conhecer possiveis fatores de riscos ambientais desse
guadro, os autores buscaram relacionar as condi¢cdes de moradia ao numero
de parasitos diferentes, verificando as parasitoses intestinais entre seus
moradores. Para o numero médio de 6,1 pessoas por familia, constatou-se que
0 numero de parasitos diferentes presentes no lar era 5,0; o0 nimero crescente,
guando a casa era de taipa (6,0 contra 4,9 para as de alvenaria); ou a agua
usada na moradia néo era tratada (5,1 contra 4,5 para a agua tratada).

Ja, no Sul do Brasil, indios da terra indigena Xapec6, no Estado de
Santa Catarina, as criancas indigenas na faixa etaria de zero a 14 anos, 43,1%
estavam infectadas por enteroparasitos (DIEHL, 2001). Também os Kaingang
da aldeia Cacique Doble, no Rio Grande do Sul as doencas infectoparasitarias
foram a segunda causa de morte, suportando a ideia de que os Kaingangs tém
condicBes sanitarias e nutricionais precarias (HOKERBERG et al., 2001).

Em um estudo comparativo sobre infec¢cdes causadas por geoelmintos,
em dois grupos, escolares indigenas Kaingang da Tl Queimadas e escolares
urbanos, ambos do municipio de Ortigueira, no Estado do Parana, foram
constatadas ocorréncias e cargas parasitarias significativamente mais elevadas
no primeiro grupo (93% e 22%) respectivamente (SCOLARI et al., 2000).

Na aldeia indigena lvai, nos municipios de Manuel Ribas e Pitanga,
Estado do Parana, foi realizado um levantamento sobre a contaminacdo das

aguas de consumo humano e verificou uma elevada contaminacdo no sistema
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hidrico, tanto as aguas dos rios como as nascentes do entorno da sede. As
analises mostraram valores superiores aos aceitaveis para consumo humano,
gue é de zero para coliformes fecais (MOTA, 2003, NANNI, 2003).

Numa tentativa de melhorar o quadro de saude nas terras indigenas do
Brasil, a FUNASA vem implantando, nas sedes das aldeias, ac¢bOes de
saneamento bésico como: canalizacdo e tratamento de agua, melhorias
sanitarias residenciais e capacitacdo dos agentes indigenas de saude e de
saneamento basico (BRASIL, 2002). Devido necessidade de seu constante
aperfeicoamento e cumprimento das acdes e servicos de saude a populacao
indigena aldeada, que precisam ser alcancadas e promovidas com eficiéncia e
continuamente em 17 de abril de 2015 a Secretaria Especial de Saude
Indigena, ligada ao Ministério da Saude, cria a portaria numero 20, institui
grupo de trabalho para discusséo e revisdo da Politica Nacional de Atengao a
Saude dos Povos Indigenas, com intuito de atender melhor o quadro de saude

nas terras indigenas do Brasil.

GEOESTATISTICA

A partir da década de 1980, a metodologia geoestatistica passou ter
ampla aplicacdo, pois € utilizada em Agricultura de Precisdo, Engenharia
Florestal, Andlise Espacial de Crimes, Epidemiologia, Geologia do Petrdleo,
Ambiental, etc. Os métodos geoestatisticos fornecem um conjunto de técnicas
necessarias para entender a aparente aleatoriedade dos dados, 0s quais
apresentam, porém, uma possivel estruturacéo espacial, estabelecendo desse
modo, uma funcao de correlacdo espacial. (YAMAMOTO et al, 2013).

Tais estudos vém se tornando cada vez mais comum, devido a
disponibilidade de sistema de informacdes geogréficas (SIG) de baixo custo e
com interfaces amigaveis. Esses sistemas permitem a visualizacdo espacial de
variaveis como populacao de individuos, indice de qualidade de vida, etc. Para
tanto, basta dispor de um banco de dados e uma base geografica (como mapa
de um municipio) e o SIG é capaz de fazer um mapa colorido permitindo a
visualizacdo do padrao espacial do fenbmeno. (CAMARA et al, 2015)

A Geoestatistica tem por objetivo a caracterizacdo espacial de uma
variavel de interesse por meio do estudo de sua distribuicdo e variabilidade

espaciais, com determinacdo das incertezas associadas. O fendbmeno espacial
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€ 0 conjunto de dados de valores possiveis da variavel de interesse, que define
a distribuicdo e variabilidade espaciais dessa variavel dentro de um dado
dominio em 2D ou 3D. (YAMAMOTO et al, 2013).

E importante enfatizar que os dados devem ser referenciados
espacialmente. De forma geral a ideia que quando mais proximos estejam 0s
pontos amostrados, mais pareados seus valores. Em outras palavras, que
observacgbes apresentam caracteristicas de acordo com a posicao espacial que
ocupam e ndo somente com relacéo ao valor que assumem. (SOARES, 2000).

A amostra é um subconjunto de valores do fenbmeno espacial que, se
representativa, deve reproduzir a distribuicdo e a variabilidade espaciais tanto
em tamanho, isto é, numero de pontos de dados, como em termos de
distribuicdo dos pontos no dominio a ser estudado. (YAMAMOTO et al, 2013).

JUSTIFICATIVA

POPULACAO KAINGANG DA TERRA INDIGENA APUCARANA

Os residentes da Terra Indigena Apucarana (TIA), pertencem a etnia
Kaingang e esta situado no Municipio de Tamarana (-23" 43' 24" O -51° 05' 50"
S), norte do Estado do Parana, Regido Sul do Brasil, distante 20 km da area
urbana mais proxima. A TIA abrange uma area de 5.575 ha. Conta com uma
populacdo total de aproximadamente 1.426 pessoas, vivendo em 277
residéncias na aldeia central e em aproximadamente 16 residéncias na
localidade do Barreiro, sendo 50,3% homens e 49,7% mulheres.

Na TIA existem duas escolas e uma Unidade Basica de Saude (UBS). A
agua de pocos artesianos € canalizada até a maioria das residéncias e a
proveniente das minas d’agua é consumida por alguns moradores. A TIA esta
sob a jurisdicdo da Fundacdo Nacional de Saude que a partir de 1999 passou a
ser o 6rgdo gestor da saude indigena em todo o Brasil. Desde 1993, a
Prefeitura de Londrina, municipio distante 55 Km da aldeia, através da
Secretaria Municipal de Assisténcia Social, vem desenvolvendo o Programa de
Atendimento aos Kaingang da TIA.

Em funcdo da reducdo de seus territérios de caca e coleta e da

devastacao das suas florestas, hoje essa populagdo ndo pode mais viver da
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economia que combinava cacga, pesca, coleta e agricultura. Vive da agricultura,
do comércio de artesanato e do assalariamento nas fazendas proximas.

Os Kaingang, apesar das grandes transformagfes sociais e culturais,
continuaram seguindo uma logica cultural propria. Preservam a lingua, alguns
hébitos alimentares, estilo de habitacdo tradicional. Continuam mantendo sua
organizacgdo social baseada na reciprocidade entre parentes e afins. Mantém
parte do patriménio cultural relativo ao sistema de salde e sistemas de cura
proprios, mas incorporaram novos habitos, técnicas, habitagdo e medicina
introduzidas pelos brancos. Essas incorporacdes fazem parte de uma
totalidade que se pode chamar de cultura Kaingang contemporanea. Ou seja,
os Kaingang continuam produzindo uma identidade e visdo de mundos
diferentes em relacao a dos brancos.

Os estudos antropolégicos sobre os Kaingang tém demonstrado que, por
tras das aparéncias enganadoras de estarem integrados na sociedade
nacional, a realidade das areas indigenas € de marginalizacéo, pauperizacao,
miséria e fome. Os indices de mortalidade infantil, de alcoolismo e subnutricdo
sdo indicadores da faléncia das politicas publicas, voltadas para tais
populacdes.

Todavia varias pesquisas ja realizadas trouxeram conhecimentos sobre
a realidade Kaingang, mas ndo estdo sendo utilizadas para subsidiar os
programas de educacéo, saude, economia e meio ambiente.

A determinacdo de indicadores parasitolégicos de saude, tais como
ocorrénciatotal e especifica de enteroparasitos, intensidade das infec¢des por
geoelmintos, grau de contaminacdo ambiental do solo e da agua por parasitos,
etc, na terra indigena Apucarana, podera fornecer subsidios importantes para
os oOrgdos governamentais na implementacdo de acbes de saude e
saneamento em geral e visando medidas de controle de enteroparasitos e

melhorar as condi¢cdes de saude de toda a comunidade.

OBJETIVOS

e Realizar oficinas com a comunidade indigena para explicar o0s
objetivos da pesquisa e a coleta das amostras;

e Realizar inquéritos coproparasitologico da populacdo com a analise
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de trés amostras de fezes por meio das técnicas do TF-Test®® e de
Kato & Katz,

Analisar o solo peridomiciliar por meio de duas técnicas de
diagndéstico laboratorial; Faust modificado e Lutz/Hoffman;

Efetuar inquérito ambiental para andlise de agua de colecdes
hidricas por imunofluorescéncia direta; membrana filtrante;

Verificar as condicdes de higiene e sanitarias por meio de
observacéo in loco e entrevistas;

Determinar a distribuicdo espacial dos enteroparasitos na

comunidade indigena.
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Abstract

The spatial distribution of enteroparasitosis in an indigenous village from Parana was
evaluated to identify areas of risk for these infections. A cross-sectional study (from
November 2010 to June 2011) was performed using Three Faecal Test® and Kato &
Katz method and a questionnaire on housing and hygiene conditions was administered.
Local geostatistical analyses were performed to determine the spatial distribution of
infections. The overall ocorrence of enteroparasites was 67.2% (457/680), and the
diagnostic positivity species were Ascaris lumbricoides (48.8%) and Trichuris trichiura
(44.7%). The ocorrence of heavy infection by soil-transmitted helminths was 3.6% and
the families lived in houses with an average of 5.1 residents and <2 bedrooms per
household. The average number of species per individual present spatial heterogeneity
with the highest values (> 0.8) in areas with high clustering of residences. The
visualization of the spatial distribution of intestinal parasites in this indigenous village is
an important contribution to determining health risk areas and planning decisions and
Services.

Keywords: Indians, South American; Intestinal parasites; TF-Test®; Indigenous

Health; Geographic Information System.

Introduction

The Indigenous peoples of Brazil have a complex picture of health as it relates to the
history of social, economic and environmental changes, corresponding with the
expansion of the national economy in different regions of the country (Rios et al. 2007)
Currently, besides the occurrence of infectious diseases, there has been an increased
incidence of non communicable diseases and environmental contamination, providing

new challenges for the health of indigenous peoples.

Intestinal parasitic infections are widespread among Brazilian indigenous people
and continue to be a problem neglected in public health. Several authors (Coimbra et al.
1981; Genaro et al. 1984; Coimbra Jr et al. 1991; Miranda et al. 1998; Fontbonne et al.
2001; Gillio et al. 2006; Rios et al. 2007; Escobar-Pardo et al. 2010) have reported that

the precarious sanitary conditions, a striking characteristic of indigenous areas, are
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associated with a degree of sedentary behaviour (Fontbonne et al. 2001; Escobar-Pardo
et al. 2010) and the cultural, feeding and personal hygiene habits (Escobar-Pardo et al.
2010) are the main factors responsible for the high ocorrence of intestinal parasites in

these communities.

The importance of intestinal parasites to human health is due to mortality caused
by some species of parasites and the frequency of producing organic deficits,
representing one of the major debilitating factors of populations. They are responsible
for causing cases of chronic diarrhoea, intestinal obstruction, anaemia and malnutrition,
thus compromising physical and intellectual development, especially of younger age

populations (Faustino et al. 2007)

According to the Brazilian Institute of Geography and Statistics (Instituto
Brasileiro de Geografia e Estatistica - IBGE), the population census of 2010 revealed
that 817,963 people declared themselves as indigenous and, of these, 315,180 lived in
the urban area and 502,783 lived in a rural area in officially recognised indigenous lands
(IBGE 2010). The 2010 Census for the first time investigated the number of indigenous
groups (communities defined by language, cultural and social affinities), finding 305
ethnic groups, of which the largest is the Tikuna, corresponding to 6.8% of the
indigenous population. It also identified 274 indigenous languages. Among the
indigenous aged 5 years or older, 37.4% spoke an indigenous language and 76.9%
spoke Portuguese (IBGE 2010).

In Parana state, Southern Brazil, there are currently three ethnics groups:
Guarani, Kaingang and Xeta. The vast majority live in 20 indigenous lands demarcated
by the federal government (Museu Paranaense 2014) inhabited by a total of 25,915
individuals, and considered to be the 12" Brazilian state with the largest indigenous
population. Despite this, little is known about the epidemiology of the indigenous
people of this region (IBGE 2010), and most of the records on health status refer to the

groups living in the Amazon and Central-West region of Brazil.

The Geographic Information System (GIS) is a tool that has been used to
determine variations in the occurrence of health problems in time and space (Campos et

al. 2002; Paredes et al. 2010). However, there are no studies on intestinal parasites using
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the GIS assessment in an indigenous village. Through the use of GIS techniques and
geostatistical analysis, it is possible to observe the spatial distribution of risk situations

for intestinal parasites which is essential for the efficient control of these infections.

The mapping area was proposed as part of the plans of action against soil-
transmitted helminths (STHSs) infections in Latin America and the Caribe region
(Saboya et al. 2013). These authors also highlighted an important lack of data on
ocorrence and intensity of infection to determine the burden of disease based on
epidemiological surveys, particularly among children of pre-school and school age.
Therefore, this study aimed to determine the spatial distribution of intestinal parasitic
infections, as well as the standards of housing and hygiene for the population of
Apucarana Indigenous Land (AIL) in the State of Parana, Brazil, and providing

effective control measures of these infections.

Methods

Study area

A cross-sectional study on AIL located in the Municipality of Tamarana (-23° 43' 24" W
-51°05' 50" S) 20 km away from the urban area was conducted. This municipality
belongs to the northern macro-region of the State of Parana, Southern Brazil. AlL
covers an area of 5,575 ha, bounded on the north by the River Apucaraninha, on the
south by the River Apucarana, on the east by the River Tibagi and west by a few small
rivers, roads, dams and random cuts. The relief of the region where is located the AIL
varies from undulating to hilly and the average annual temperature during the study

period was 21 °C.

AIL consists of two villages, the Central and Barreiros, with two elementary and
high schools and a Basic Health Unit (BHU). There is also a hydroelectric plant
installed in the Central village by Companhia Paranaense de Energia (Copel). The AIL
is under the jurisdiction of the National Indian Foundation, Londrina regional

administration, the agency responsible for indigenous guardianship.

Study population
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AIL has a total population of approximately 1,426 people belonging mostly to the
Kaingang ethnic group. Of these, 1,358 were living in 277 homes in the Central village
and 68 in 16 residences in Barreiros. Of the 1,356 individuals registered at the
Laboratory of Archaeology, Ethnology and Ethno-History, Department of History, State
University of Maringa (UEM), 50.8% were female and 44.9% were of school age
(children 5-19 years).

Ethical aspects

This research was approved by the National Committee for Research Ethics and the
Committee on Ethics in Research Involving Human Subjects of the UEM (Numbers
689/2010 and 054/2011). Statements of approval for the study were obtained from the
indigenous leaders and the local board of health of the Interior Sul Special Indigenous
Sanitary District (DSEI). The purpose of the research and collection of material were
explained during meetings with local leaders: chief, professionals in the primary health
care facility, primary school teachers and indigenous agents. Enteroparasite positive

cases were referred to the local health team at BHU.

Collection of material

During the period from November 2010 to June 2011, all 293 existing homes in AlL
were visited by the team of researchers. However, stool collection kits were distributed
only to the residents of 216 homes (small plastic pots without preservative, with screw
topsand labels, a sheet of paper and a wooden stick) with three plastic pots per resident,
which were identified with their name and number of residence. About 26% of the
homes were not included due to lack of residents at the time of the visit after three
attempts or even refusal to participate in the survey. The indigenous agent directed
people to collect stool samples on three alternate days and warned about the team
returning to homes in the following days to collect the material, or residents delivered
the material in BHU. Here the faecal material was packaged under-cooling and
subsequently transported in coolers to the Parasitology Laboratory of the UEM. As
inclusion criteria for the study, the participant should be a resident of AIL and belong to

the Kaingang ethnic group, and exclusion criteria was absence at the time when new
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sample collection was performed, and, for the Kato-Katz technique, subjects with
diarrheal samples, hardened or insufficient stool.

Household health survey

During the household survey, the head of each family was asked to sign the consent
form, agreeing to voluntarily participate in the study. A questionnaire was used to
compile information about the living conditions and sanitation. A clustering index of
residents was obtained by dividing the number of inhabitants by the number of rooms in
the residence.

Parasitological analysis

Three Fecal Test (TF-Test®) was used to search for enteroparasites (Gomes et al.
2004). Faeces were transferred to three vials comprising the universal collectors Kit TF-
Test® containing preservative faecal material which enables analysis within 30 days.
The tubes were unified to double filtering centrifugation. In each of the three tubes of
faecal material, a drop of neutral soap and 1.5 mL of ethyl acetate for fat removal were
added. One aliquot of the pellet obtained after centrifugation was examined under a
microscope in triplicate. With the results of these parasitological examinations, the
following health indicators were obtained: overall ocorrence of intestinal parasites,
ocorrence by species of intestinal parasites, by sex and age group, and ocorrence of
multiple infections (or polyparasitism). Furthermore, the results of faecal examinations
were used to determine the average number of species per person, number of infected

persons and ocorrence of intestinal parasites in residence.

Part of stool samples collected without preservatives, also were analysed by the
quantitative Kato-Katz (K&K) technique considered the best simple, low-cost choice
for epidemiological surveys (Katz et al. 1972). Three slides per sample were examined
within 12 hours, to avoid loss of hookworm eggs. Based on the results of this technique
the following health indicators were obtained: overall ocorrence and ocorrence by
species of STH, by sex, by age group, as well as according to the number of stool
samples examined per individual (varies from 1 to 3); and ocorrence according to the

class of infection intensity (low, moderate and high worm burden). The infection
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intensity was considered light, moderate or heavy, respectively in the case of eggs per
gram of faeces (epg) numbers <5,000, between 5,000 and 49,999, and > 50,000 for A.
lumbricoides, and <1,000, between 1,000 and 9,999 and > 10,000 for T. trichiura.
(Montresor et al. 1998).

Statistical analyses

A multiple linear regression analysis was performed in order to determine which factors
could influence the response variables: (1) ‘average number of species of intestinal
parasites per person’; (2) ‘ocorrence (%) of intestinal parasites’; and (3) ‘number of
people infected in the TF-Test®’. For response variables with only two values (0 or 1),
we performed a logistic regression: (4) ‘number of people with high / moderate parasite
load (value 1) for A. lumbricoides’; (5) ‘number of people with high / moderate parasite
load (value 1) for T. trichiura’; and ‘number of people with low parasite load (value 0)’.
Only these two STHs species were analysed since hookworms were not found in the
population using the K&K method.

All the response variables were analysed according to the following independent
variables: (1) presence of bathroom in the residence; (2) makes use of the bathroom; (3)
drinks treated water; (4) drinks spring / river untreated water; (5) had a previous stool
test; (6) took antiparasitic drugs in the previous six months; (7) type of housing; (8) type
of flooring in home; (9) number of residents; (10) number of rooms in residence; (11)
clustering index. Seeking to eliminate correlated variables that did not significantly
contribute to the variation of the response variable, we used the stepwise selection

technique. P values < 0.05 were considered significant.

Spatial analysis

The basic premise of Geostatistics is that values in nearby locations are correlated and
this correlation decreases as the distance between these values increases. To detect
spatial dependence, we used the classic variogram estimator proposed by Matheron.

According to (Cressie et al. 1993), the estimator is defined by:
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In which:

7(h): is the variogram estimator;
N (h): is the number of pairs of measured values, Z(x )andZ(x +h), and separated

by a vector distance h;

z(x)and z(x; +h): are realisations of the random variable Z(x), that is, the i-th
observation of regionalised variable values collected at points x; and (x +h), with

i=1,2,...,n, separated by vector h.

After detecting the spatial variability of the sample, we constructed maps for
each phenomena being studied. From these data it was possible to define the areas of
risk for the occurrence of the disease being studied and its relationship with the social
and environmental determinants (Campos et al. 2002). The maps of response variables
‘average number of species of intestinal parasites per person’, ‘ocorrence of intestinal
parasites in residence’, ‘number of people infected in the TF-Test®’ were constructed
using ordinary kriging. The maps of binary (0 or 1) response variables ‘of people with
high / moderate parasite load of STH’, ‘of people with low parasite load of STH’ were
constructed using the indicator kriging. The indicator kriging provides a map that has
been used successfully to express a spatial model in terms of probability (Verhagen et al
1997; Motomiya et al. 2006). All statistical analyses were performed using the software
R (R Development Core Team et al. 2012)

Results

Of the total population, 47.7% (680 /1.426) delivered the containers for
coproparasitological search by TF-Test®. In addition to the reasons described above
(Collection of materials subsection), some residents did not deliver their samples when
the team returned to their homes. Of these, 52.7% were female, 37.5% were of school
age (5-19 years), and 5.3% only participants aged between 40 to 49. For 597 people, the
stool samples were enough to be also examined by K&K method. However, forty-four
(8.8%) stool specimens were not examined by this method because they had diarrhoea

(32) or were hardened (12). The number of samples examined by this method was 553,
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with 50.6% being female, with no difference between sexes. The largest group was also
schoolchildren with 39.8%. The number of families interviewed about their housing and

hygiene conditions was 216 (68.8%) of the total of 314 existing families in the village.

The overall ocorrence of enteroparasites (presence of some intestinal helminth or
protozoan) was 67.2% (457/680), and the ocorrence of poly- and monoparasitism were
49.1% (334/680) and 18.1% (123/680), respectively. The diagnostic positivity species
included Ascaris lumbricoides (48.8%), Trichuris trichiura (44.7%), Entamoeba coli
(32.5%), Hymenolepis nana (7.9%), Endolimax nana (6.6%), hookworms (2.7%),
Entamoeba histolytica/E. dispar (1.6%), lodamoeba butschlii (1.2%), Enterobius
vermicularis (0.9%), Giardia lamblia (0.3%) and Taenia sp. (0.1%).

The highest rates of intestinal parasites were registered for schoolchildren (p <
0.001) and there was no gender difference. The ocorrence of A. lumbricoides, T.
trichiura and H. nana varied with age group (p < 0.001) and children 5-9 years were the
most affected by A. lumbricoides (75.3%), E. coli (42.5%) and H. nana (22.3%), while
10-14 years were the most affected by T. trichiura (64.4%) and E. nana (10.0%) (Table
2).

In the regression analyses, the ‘number of residents’ per household was the only
independent variable that was significantly associated with both ‘average number of
species per individual’ (p < 0.01) and the ‘ocorrence (%) of intestinal parasites’ for

residence (p < 0.001). After applying the stepwise method these results did not change.

The ‘number of people infected in the TF-Test®’ per household was the
response variable significantly associated with ‘previous stool test’ (p = 0.031), ‘took
antiparasitic drug in the previous six months’ (p = 0.024), ‘number of bedrooms’ (p =
0.021) and ‘number of residents’ per household (p = 0.001). This association is
inversely proportional to the first three independent variables and directly proportional
to the last. This result remained unchanged even after applying the stepwise method.
The independent variable ‘type of residence’ also presented an association at 10% level

of significance.
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In geostatistical analysis, the ‘average number of species per person’ presented
spatial heterogeneity with the highest values (> 0.8) displayed in the northeast region of

the village. The largest number of houses had values between 0.6 and 0.7 (Figure 1a).

The highest ‘ocorrence of intestinal parasites per household’ was observed on
the map for the region with a large aggregation of houses (represented by the crosses) (~
0.6) (Figure 1b). However the highest probabilities (represented by major crosses) were
distributed throughout the village. The map of the ‘number of people infected in the TF-
Test®’ showed homogeneity with most values between 1 and 4, and few greater than 4

(Figure 1c).

The total ocorrence of STHs in AIL as indicated using the K&K method during
the study period was 65.8% (364/553). Similar to the results of the TF-Test, the age
groups with the highest ocorrence of STHs were between 5 and 19 years (Table 3) (p <
0.001). The total ocorrence of A. lumbricoides and T. trichiura were, respectively,
52.8% (292/553) and 46.5% (257/553) (Table 3), slightly higher than those detected by
the TF-Test. Furthermore, in three subjects eggs morphologically similar to Trichuris
vulpis, an enteroparasite of dogs, were found. No hookworm eggs were detected in the

population examined by K&K.

Moderate infection with A. lumbricoides was the most diagnostic positivity
(26.0%; p < 0.001) followed by low intensity infection (23.1%). Heavy infection was
recorded in only 3.6% of the population (Table 3). For T. trichiura, low intensity
infections (42.8%) predominated and were not registered in individuals with high

parasite load.

Table 3 also shows the distribution of class of intensity according to age group.
It appears that the specific ocorrence of A. lumbricoides and T. trichiura were higher in
the group of school children (5-19 years) and decreased as age increases (p < 0.001).
This age group also had the highest epg values, ranging from 16,704.5 to 11,292.8 for
A. lumbicoides and 335.0 to 301.9 for T. trichiura.
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The overall ocorrence of STHs was significantly higher (80.0%; p = 0.013)
when accessed via the three stool samples per individual. However, only the specific
ocorrence of T. trichiura was significantly different (p = 0.002), which was 66.7% in
subjects who had given three samples.

Regression analysis showed no statistical association between the variable
responses obtained by K&K and the independent variables. Geostatistical analysis of A.
lumbricoides showed a higher incidence of individuals with high / moderate load in
areas with high clustering of residences (Figure 1d). In these places, the probability that
an individual has high/moderate load for this species was greater than 75%. Few places,

especially the most sparse, showed a probability of occurrence less than 60%.

Geostatistical analysis of T. trichiura showed a clear predominance of low
parasitic loads in AIL (Figure 1e). Only in two regions, with about seven houses, the
probability that an individual has high / moderate load for that species was equivalent to
50%. In the other regions, this probability was 30%, and in the western region, this
probability was less than 10%.

The housing and hygiene conditions of the 216 families interviewed in the AIL
are presented in Table 4. It can be observed that 88.4% have bathrooms in the house and
93.5% use them; 99.1% have access to treated water; 39.4% drink river / mine water;
37.1% took antiparasitic drugs in the last six months; 78% live in masonry housing; and

53% have lining in the residence.

Discussion

In this coproparasitological survey, the greatest number of people examined was
of school age (5-19 years old) in both the TF-Test (37.5%) and the K&K method
(39.8%), age in which was the relative majority (44.9%) of the AlL's population. This
age group was the most affected by intestinal parasites in general and by A.
lumbricoides and T. trichiura in particular. Indigenous school children eliminated the
largest quantities of eggs in their faeces and were mainly responsible for the spread of

these species in the village.
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The overall ocorrence of intestinal parasites (67.2%) and STHs (65.8%) as well
as multiple parasitic infections (49.1%) in the AIL were high, as has been observed in
Brazilian indigenous peoples in general, due to various environmental and cultural
factors that have been previously reported (Fontbonne et al. 2001; Escobar-Pardo et al.
2010) . The total ocorrence of intestinal parasites was slightly lower than in other
Kaingang indigenous villages of Parand, where ocorrence rates between 80 and 95%
have been recorded (Scolari et al. 2000; Toledo et al. 2009). These small differences in
ocorrence in favor of the AIL compared to other ILs of the same ethnicity may be partly
explained by their better sanitation, since a lack of drinking water and maintenance of
sanitary improvements were not reported as frequent problems in the current village
(Toledo et al. 2009; Moura et al. 2010).

There was a higher ocorrence of helminths in relation to protozoa among
Kaingang of this Parana village. The STH species A. lumbricoides (ocorrence from 48.8
to 52.8%) and T. trichiura (44.7 to 46.5%) predominated, followed by H. nana (7.9%).
The exception was E. coli, the only protozoan among the most diagnostic positivity
species (32.5%). These results corroborate those obtained previously in other ILs
inhabited by the same ethnic group (Faxinal, Ivai, and Queimadas) where these STHs
were also more diagnostic positivity. However, AlL protozoa rates were lower (0.3%,
1.6%, and 32.5%) than those registered in those villages (11.2%, 6.8%, and 66%),
respectively for G. lamblia, E. histolytica/E. dispar, and E. coli (Scolari et al. 2000;
Toledo et al. 2009). The low ocorrence of intestinal protozoa, mainly registered in
Kaingang of the AIL, also differs from those obtained in other ethnic groups from other
regions of Brazil whose rates are higher, exceeding 10% of the population in most
coproparasitological surveys (Vieira et al 2005; Assis et al. 2009). This is probably due
to sanitary improvements implemented in recent decades in the villages of Parana,
which together with other actions have reduced the incidence of waterborne protozoa,
but not so much the ocorrence of helminths, which can be transmitted through other

mechanisms.

The picture above is also corroborated by the results of an environmental survey
conducted in this village by our team during the same period (Da Silva et al. 2013a).
The presence of faecal coliform bacteria was demonstrated in most of the water samples

collected at different points of the village, and it is considered unfit for human
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consumption, although research of the protozoa G. lamblia and Cryptosporidium spp.
was negative. The opposite was observed in Ivai IL, where 42.8% and 14.3% of
river/spring water samples were contaminated by cysts of Giardia spp. and oocysts of
Cryptosporidium spp., respectively (Nishi et al. 2009). Moreover, 25% of the AIL
peridomicilary soil samples examined showed enteroparasites from humans or animals
with zoonotic potential, such as Ascaris sp. and Trichuris sp. (Da Silva et al. 2013a,b).
This rate was lower than that recorded in the other two ILs from Parand, whose overall
ocorrence of contaminated soil samples were 75.7% (Faxinal) and 96.2% (Ivai) (Moura
et al. 2010).

The good standards of housing and hygiene of the AIL's population, represented
by the high rates of residents with a bathroom at home (> 88%), who make use of it
(93.5%), who have access to treated water (> 99%), and who live in masonry houses
(78%), may also have influenced other important parasitological health indicator such as
the parasite load of STHs. Only 3.6% of the people have a heavy intensity of infection.
A light intensity of infection (<10%) combined with a high ocorrence (> 50%) fits the
AIL community in WHO class Il that recommended as control measures treatment of
risk groups with antiparasitic, in addition to educational activities and sanitary
improvements (Montresor et al. 1998). On the other hand, the still high ocorrence
(greater than 30%) of the STHs A. lumbricoides and T. trichiura and of E. coli, as well
as of moderate parasitic load (26%), may be due to the discontinuity of treatment with
anthelmintics (since only about 1/3 of respondents reported having been treated in the
past six months), the cultural habit of drink water from rivers and springs (~ 40% of
them), currently proven contaminated waters, and the lack of maintenance of sanitary

improvements (Toledo et al. 2009).

As shown by regression analysis, the average number of residents per household
(5.1) was statistically associated with the dependent variables "average number of
species per individual” (p < 0.01) and "ocorrence (%) of intestinal parasites” on
residence (p < 0.001). In Brazil, indigenous families are known to be numerous, and this
contributes to the increase of the average number of intestinal parasite species by
individual as well as the ocorrence. This is especially the case when we consider the
average number of bedrooms per dwelling, which in the present study was lower than 2.

The variable "number of people infected by housing, detected by the TF-Test®" was
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statistically influenced by the number of residents and the number of bedrooms in the
residence, plus the fact that the people have performed stool examination and taken
antiparasitic previously. This shows the need for a better family planning and realising
the stool test and treatment of positive cases on a regular basis, thereby contributing to
the reduction of enteroparasitosis in this population. The type of residence, to a lesser
extent, may also influence the results obtained.

The mapping obtained with geostatistical analyses showed that these analyses
are useful for adopting more specific and targeted actions to control these enteroparasite
species (Motomiya et al. 2006; Guimaraes et al. 2012; Neto et al. 2012; Rodrigues et al.
2014). These analyses showed that the average number of species per person (> 0.8) and
the ocorrence per household were highest in the northeastern part of the village, which
has the highest agglomeration of houses. Similarly, the highest ocorrence of people with
high / moderate worm burden by A. lumbricoides was also observed in areas of the
village with the highest density of residents. In these areas, the probability of an
individual presenting moderate / heavy intensity of infection and consequently clinical
complications from these intestinal parasites was greater than 75%. The use of spatial
statistical analysis proved to be effective in more accurate identification of risk micro-
areas, regardless of the village limits. Accurate identification of risk areas would ensure
greater efficiency in the intestinal parasitism control actions, optimizing resources and
minimizing expenses (Rodrigues et al. 2014). Thus, the methodology proved to be

efficient on the scope of the proposed objectives.

The AIL, according to WHO criteria, was classified as a community with a high
ocorrence of intestinal parasites (especially STH species) and low-intensity infection
(Montresor et al. 1998). For this community category is recommended as control
measures the periodic treatment of at-risk groups, especially the school children who
were more affected, and later performing faecal examinations to assess their impact.
Health education activities that should be implemented with the help of teachers in
indigenous schools, indigenous health agents, and other members of the BHU team.
Expansion and maintenance of sanitary improvements, with adequate number of
bedrooms in residence to family size. These measures should be initiated and directed
primarily to larger families residing in village locations with a larger cluster of houses,

as indicated by the spatial distribution of species in the AIL.
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Table 1. Overall ocorrence (%) of intestinal parasites by species according to age group in Apucarana Indigenous Land, Parana, Southern

Brazil, November 2010 — June 2011.

Age groups (years)
Species 0-4 5-9 10-14 15-19 20-24 25-29 30-39 40-49 >50 Not stated  p value
(n=74) (n=94) (n=90) (n=71) (n=57) (n=52) (n=89) (n=36) (n=62) (n=55)
Ascaris lumbricoides 47.3 75.3 58.9 53.5 35.1 40.4 41.6 38.9 32.2 41.8 <0.001
Trichuris trichiura 31.1 59.6 64.4 57.7 38.6 36.5 30.3 38.9 37.1 38.2 <0.001
Entamoeba coli 17.6 42.5 34.4 40.8 29.8 32.7 30.3 30.5 33.9 27.3 NS
Hymenolepis nana 9.5 22.3 10.0 7.0 3.5 3.8 3.4 5.5 3.2 1.8 <0.001
Endomilax nana 2.7 7.4 10.0 5.6 5.3 9.6 7.9 8.3 6.4 1.8 NS
Hookworms 1.3 2.1 3.3 2.8 5.3 0.0 1.1 2.8 3.2 5.4 NS
Entamoeba. histolytica/E. dispar 1.3 1.1 1.1 4.2 3.5 0.0 1.1 0.0 3.2 0.0 NS
Enterobius vermiculares 0.0 1.1 3.3 0.0 1.7 0.0 0.0 0.0 0.0 1.8 NS
lodamoeba butschlii. 1.3 1.1 0.0 2.8 1.7 0.0 1.1 2.8 0.0 1.8 NS
Giardia lamblia 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 1.6 0.0 NS
Taenia sp. 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 NS
Acari adult 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 NS
Total ocorrence 60.8 86.2 76.6 71.8 57.9 65.4 63.0 58.3 61.3 52.7 <0.001

NS = Not significant
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Table 2. Overall ocorrence (%) and intensity of infections by species of geohelminth
according to age group in the Apucarana Indigenous Land, Parana, Southern Brazil November

2010 -June 2011.

Species

Ascaris lumbricoides Trichuris trichiura

Age Group (years) Light Moderate Heavy  Total* Light Moderate Heavy  Total*

n =553 n=128 n =144 n=20 n=292 n=237 n=20 n=0 n=257
0-4 22.2 22.2 4.8 49.2 31.7 0.0 0.0 31.7
5-9 18.3 45.1 6.1 69.5 53.6 7.3 0.0 61.0
10-14 21.7 31.3 8.4 61.4 59.0 6.0 0.0 65.1
15-19 18.2 30.9 5.4 54.5 56.4 5.4 0.0 61.8
20-24 31.6 15.8 0.0 47.4 44.7 0.0 0.0 44.7
25-29 38.6 9.1 4.5 52.3 38.6 4.5 0.0 43.2
30-39 25.0 17.5 0.0 42.5 31.2 2.5 0.0 33.7
40 - 49 19.3 22.6 0.0 41.9 29.0 0.0 0.0 29.0
>50 18.9 15.1 0.0 33.9 35.8 1.9 0.0 37.7
Undeclared 25.0 45.8 0.0 70.8 25.0 4.2 0.0 29.2
Total Ocorrence* 23.1 26.0 3.6 52.8 42.8 3.6 0.0 46.5

* Comparison of the total ocorrence and intensity of infection by age group according to chi-

square test (p < 0.001).



Table 3. Housing and hygiene conditions in the Apucarana Indigenous Land, Parana,

Southern Brazil, November 2010 - June 2011.

Housing / hygiene factors n
Number of families interviewed 216
Bathroom inside home (%) 88.4
Bathroom as annex close to house (%) 82.0
Bathroom as annex far from house (%) 6.5
Homes without bathroom (%) 11.6
Bathroom is not used (%) 3.7
Uses the bathroom to bathe and defecate (%) 93.5
Uses the neighbour's bathroom to bathe and defecate (%) 6.5
Owns and has access to safe water (%) 99.1
Drinks spring or river water (%) 43.1
Unanswered (%) 11.6
Drinks spring or river water (%) 39.4
No previous stool examination (%) 70.5
Had previous stool examination (%) 25.5
Unanswered about stool examination (%) 4.4
Took antiparasitics (%) 37.1
Never took antiparasitics (%) 62.6
Wooden house (%) 12.0
Masonry house (%) 78.0
Thatch/wood house (%) 8.0
Other kinds of house (%) 1.0
Unanswered about house (%) 2.1
No. of cohabiting people (mean) 51
No. of bedrooms in the house (mean) 1.7
No. of rooms in the house (mean) 3.4
Houses with masonry floor (%) 74.0
Houses with dirt floor (%) 18.5
Unanswered about floor (%) 7.4
Houses with liner (%) 53.0
Houses without liner (%) 37.5
Unanswered about lining (%) 10.0

62
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Figure Legends

Figure 1. Spatial distribution of the probability of mean number of species of intestinal
parasite (A), ocorrence of intestinal parasites (B) and number of infected people (C) by
residence detected in TF-Test, and of heavy / moderate and low parasite load for Ascaris

lumbricoides (D) and Trichuris trichiura (E), in Apucarana Indigenous Land, Parana,

Southern Brazil, November 2010 - June 2011. In A, B and C, red colour and (+) correspond

to the areas of highest probability, green colour and (+) indicate mean probability and blue

colour and (+) indicate the lowest. In D and E, the crosses (+) corresponds to the positive

houses for soil transmitted helminths and circle (0) to negative houses.
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Artigo 2: “Spatial distribution and enteroparasite contamination in
peridomiciliar soil and water in the Apucarana Indigenous Land, southern
Brazil”
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Abstract

The ocorrence and distribution of soil and water samples contaminated with enteroparasites of
humans and animals with zoonotic potential (EHAZP) in Apucarana Indigenous Land (AIL),
southern Brazil, was evaluated. An environmental survey was conducted to evaluate the presence of
parasitic forms in peridomiciliary soil and associated variables. Soil samples were collected from
40/293 domiciles (10 domiciles per season), from November 2010 to June 2011, and evaluated by
modified technique of Faust et al. and Lutz/Hoffman. Analyses of water from seven consumption
sites were also performed by Meryfloor Kit. The overall ocorrence of soil samples contaminated by
EHAZP was 23.8%. The most diagnostic positivity parasitic forms were cyst of Entamoeba spp.,
and eggs of Ascaris spp. The highest ocorrence of contaminated soil samples was observed in
winter (31%). The probability map obtained with geostatistical analyses showed an average of 47%
soil contamination at a distance of approximately 140 m. The parasitological analysis of water did
not detect Giardia lamblia or Cryptosporidium spp. and showed that all collection points were
within the standards of the Brazilian law. However, the microbiological analysis showed the
presence of Escherichia coli in 6/7 sampled points. Despite the low level of contamination by
EHAZP in peridomiciliar soil and the absence of pathogenic protozoa in water, the AIL soil and
water (due to the presence of fecal coliforms) are potential sources of infection for the population,
indicating the need for improvements in sanitation and water treatment, in addition periodic
treatment of the population with antiparasitic.

Keywords: Soil microbiology- Enteroparasites - Indigenous population - Microbiological water

analyzes - Basic sanitation.
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1. Introduction

The wide geographic distribution of intestinal parasites combined with the negative impact that they
may have on the human body have given these infections an important position among the major
health problems of the population (Fonseca et al. 2010). From an epidemiological point of view,
soil and water contamination, defecation practices, hygiene, and supply patterns represent the
factors that most influence the ocorrence of intestinal parasites (Navone et al. 2006).

The soil may be responsible for the transmission of numerous diseases, including parasitic
zoonoses, particularly when the area is shared by animals and people, such as that observed in
parks, plazas, urban areas, and areas surrounding domiciles in rural areas, including indigenous
lands (ILs). Regarding helminths, the soil for receiving and excreting water contaminated by
parasites in non-infective stages, offers them conditions for development, protects them for a while
in infective stages, and then allows transmission to humans (Vinha, 1965).

According to the World Health Organization (WHO) (2011), the soil-transmitted helminths
are among the 17 neglected tropical diseases by the world health. This group of parasitic, bacterial,
and viral infections disproportionately affects people (WHO 2011). Moreover, studies indicate
periods of greater soil contamination caused by parasite eggs, although these periods are related to
climatic factors (Salinas et al. 2001; Shimizu 1993).

Among the infectious agents are certain species of helminth parasites, including Ascaris
lumbricoides, Trichuris trichiura, and hookworms (Ancylostoma duodenale and Necator
americanus), which inhabit the human gastrointestinal tract where they survive for up to fours years
producing thousands of eggs per day that are passed by the host in their feces. These eggs may

survive in the external environment and remain viable for several years (Hotez et al. 2006).
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Infection occurs when fertile eggs are ingested from contaminated water or from vegetables
irrigated with this water and grown in contaminated soil.

Poor sanitation conditions when there is no drinking water or proper places to eliminate
human excrement, increases the transmission of geohelminths. Other determinants include age (the
intensity of infection usually reaches its peak in childhood); lack of education and healthcare; no
basic sanitation in the house; a moist, tropical climate; and involvement in agricultural activities
(Smith et al. 2001).

The precarious sanitary conditions have been a hallmark in indigenous areas with few
exceptions. Some of them are located in southern Brazil, as is the case of Faxinal and Ivai ILs in the
state of Parand, where sanitary conditions are generally better that those observed in others villages
(Moura et al. 2010). The most common are the lack of infrastructure for the collection of waste and
lack of drinking water in the villages. In this scenario, it is not surprising that intestinal parasites are
widespread (Scolari et al. 2000)

Among the indigenous Kaingang residents in Ivai IL, Parana, giardiasis was one of the most
common intestinal parasitosis (42.8%) (Nishi et al. 2009). Protozoal species of Giardia and
Cryptosporidium genus are transmitted mainly through water. It was found that the ocorrence of
both protozoa ranged from 42.8% to 14.3% (Nishi et al. 2009). These results indicate that these
species may be involved in the etiology of frequent diarrhea in this population. Health
improvements in a community are aimed at reducing the degree of soil and water contamination by
pathogens. The measurement of the degree of contamination of soil by infective parasitic forms
(PF) has been proposed for evaluating the risk of contracting any of the parasites. Advances in
geographic information systems and remote sensing technology over the last 20 years have greatly

facilitated the explanation and risk prediction of parasitic disease standards. A platform for the
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integration of research data with other information dealing with environmental and socioeconomic
determinants has been provided (Hay et al. 2006; Robinson 2000) and thus meets the sanitation,
hygiene, and contamination standards of water and peridomiciliar soil. Thus, the objectives of this
study were to determine the ocorrence of soil samples contaminated with enteroparasites of humans
and animals with zoonotic potential (EHAZP) at certain distances from the outside of the domicile;
perform parasitological, microbiological, and physicochemical analyzes of the water in sites of
consumption by the Kaingang Indians; and verify the spatial distribution of enteroparasites in
Apucarana Indigenous Land (AIL). Essential subsidies to help government agencies to implement
the necessary health and sanitation actions that can improve the health conditions of the entire
community.
2. Materials and Methods
2.1. Study area
The study was conducted in the AIL whose residents belong to the Kaingang ethnic group. This
indigenous territory is located in the municipality of Tamarana (—=23° 43’ 24" W —=51° 05" 50" S),
northern state Parana, southern Brazil, 20 km away from the nearest urban area (Figure 1). AlIL
covers an area of 5.575 ha. It has a total population of approximately 1,426 people living in 277
domiciles in the Central Village (Agua Branca and Toldo Velho) and approximately 16 others in the
Barreiro, and consists of 50.3% men and 49.7% women.

In AIL there are two schools and one Basic Health Unit (BHU). Water from artesian wells is
piped to most domiciles, and spring water is consumed by some locals. The indigenous territory is
under the jurisdiction of the National Health Foundation which, since 1999, became the governing

body of indigenous peoples' health in Brazil. Since 1993, Londrina Prefecture, a distant town 55 km
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from the village, through the Municipal Social Welfare, has been developing the Program of
Assistance to Kaingang of AIL.

2.2. Ethical aspects

This study was approved by the National Committee for Research Ethics and the Standing
Committee on Ethics in Research Involving Human Beings of Maringa State University (UEM),
under numbers 689/2010 and 054/2011, respectively. Study approval statements were obtained
from the indigenous leaders and local health board District Special Sanitary Indigenous Interior Sul.
Initially, the goal of the research was presented at meetings with leaders of the local indigenous
community, the chief, deputy chief, and head of the National Indian Foundation, healthcare
workers, primary school teachers, and indigenous representatives. Later, field work within the
community defined indigenous employees who would work with the research team. While
performing this domiciliary environmental survey, the person responsible for each indigenous
family signed the informed consent, voluntarily agreeing to participate.

2.3. Collection and research on enteroparasites in soil samples

Of a total of 293 existing domiciles in AIL, 40 were selected by lottery with the help of a sketch of
the village headquarters map and consisted of 10 households for each season of the year for a soil
analysis of their peridomestic habitats (Figure 2). When the selected house was uninhabited and the
residents were absent at the time of visit, the nearest house was selected. We collected 15 soil
samples per household totaling to 600 soil samples with 150 samples per season throughout the
village. Soil samples were taken at different distances between the collection points and walls of the
house, up to 1 m (5 samples), from 1 to 5 m (5 samples), and > 5 m (5 samples) (Moura et al. 2010;
Schulz 1992). Soil was removed to a depth of 5 cm. The samples, 200 g each, were placed in plastic

bags, properly labeled, and processed at the Laboratory of Parasitology of UEM.
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For parasitological soil analyses, two different techniques were used for each sample. A
modified method of Faust was used (Faust et al. 1939) to verify the presence of protozoan cysts and
light helminth eggs. Aliquots of 20 g soil and zinc sulfate (density of 1:420) were used, analyzing it
in triplicates, and 0.3 mL of the material was used on slides. The modified technique Lutz/Hoffman
(Lutz 1919) or water-sedimentation was used for detecting the presence of helminth eggs in the soil.
In this technique, 50 g of soil was used and analyzed in triplicates using 0.5 mL sediment per
sample, after a 2-h sedimentation period.

2.4. Parasitological, microbiological, and physicochemical water analyses

Raw water samples from water sources in AIL were obtained from rivers and spring used by the
population for drinking and recreation and treated water samples from the taps of homes, schools,
and BUH. The locations of the springs were fixed with GPS assistance, and the water flow was
determined. The following seven points were selected for the collection of water samples: 1) mine
of Barreiro (Ag03), 2) Barreiro School, 3) mine (Ag02), 4) mine (Ap03), 5) BHU, 6) Central
School, and 7) Dam Companhia Paranaense de Energia (COPEL, Figure 2). The samples were
analyzed for the presence of intestinal protozoa after being passed over a filtration membrane
(filtered at 50 L per point), and it underwent mechanical extraction and elution using a direct
immunofluorescence technique with a commercial Merifluor kit (Nishi et al. 2009). Physico
chemicaland microbiological water analyses were performed to check for the presence of total and
thermotolerant coliforms, following the recommendation of The Standard Methods for the
Examination of Water and Wastewater (APHA 1985).

2.5. Data analysis

The results of soil laboratory analyses were calculated considering the number of eggs, larvae,

cysts, or oocysts found in each sample. Once the amount of sample material was analyzed by
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comparing it to a standard, it became possible to perform a quantitative analysis of the degree of
soil contamination. In the analysis and discussion of the results were not considered parasites of
merely veterinary importance because they did not present any risks to the human population.

A questionnaire on housing and sanitation was administered (presence of toilet in the house,
bathroom use, access to and use of treated water, river/spring water intake, type of dwelling, floor,
stool examination conducting previously, use of antiparasitics, number of residents per household,
number of bedrooms per domicile, etc.). The residential crowding index was obtained by dividing
the number of inhabitants by the number of rooms in the residence. The presence of domestic
animals and feces of humans and animals found in peridomiciliar soil was noted.

Using geostatistical analysis, georeferenced information regarding a sample group of houses,
indicating the spatial location of each villa, could be obtained. The parasite ocorrence of
peridomiciliar soil for each house from which the soil had been sampled was determined. Using the
indicator variables (0 and 1), it was possible to construct a probability map using the Kriging
technique, which is expressed in a spatial pattern in terms of probability. One of the main
techniques of geostatistics is the semivariogram [semivariances chart (y) as a function of distance
(h) between pairs of points] because it allows modeling of the spatial dependence. If the Kriging
analysis is performed, variable estimates as well as the distances and value of the attributes of
interest for the non-sampled locations can be obtained. For the semivariogram method it is
necessary to estimate the semivariances.

Two models were adjusted to estimate semivariance. The Gaussian model which is defined

as
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0 , h=0
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And the wave model which is defined as

0 , h=0

y(h)= CO+C1(%-S"1(ED  h=0

a

where y(h) is the estimated semivariance, C, is the nugget effect, C, is the contribution, and a is

the parametric range.

The basic premise of geostatistics is that values of a variable in nearby positions are
correlated, and this correlation decreases as the distance between these values increases. From these
data, it was possible to define the areas of risk for the occurrence of diseases under study and their
relationship with the social and environmental determinants. Statistical analyses were performed
with the software R12 (R Development 2012).

In the statistical analysis, we used the chi-square parametric test for comparing the overall
ocorrence rates, specific ocorrence, and ocorrence rates by season and distance from the
peridomiciliar soil. The generalized linear regression analysis was performed using the logistic
distribution. The dependent variable for each species was analyzed according to several
independent variables: (1) presence of a bathroom(s) in the residence, (2) use of the bathroom(s),
(3) treated water intake, (4) river/spring water intake, (5) had a previous stool test, (6) took
antiparasitic drugs in the previous six months, (7) type of housing, (8) type of flooring at domicile,
(9) type of lining of residence, and (10) clustering index. To eliminate the possible redundancy of
information, the selection of models was performed through a stepwise method. P values < 0.05

were considered significant.
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3. Results

The degree of contamination of soil by EHAZP was 23.8% (Table 1). The parasitic forms most
commonly found in the soil were Entamoeba spp. cysts (5.2% of the samples), Ascaris spp. eggs
(5.0%), egg and larval Ancylostomatoidea (1.8% and 1.0%, respectively), and Trichuris spp. eggs
(1.0%). Lower soil contamination rates occurred at a distance of >5 m in relation to the house
(Table 2), with no significant differences between distances. Winter was the season with the highest
overall ocorrence of samples contaminated by EHAZP (31.3%) and summer showed the lowest
(13.3%; p < 0.01; Table 3). The ocorrence of some species also varied according to the season. The
highest rates of soil samples contaminated by Ascaris spp. eggs (8.7%) and Ancylostomatoidea
(4.7%) occurred in winter, and contamination with Trichuris spp. occurred in the spring. Animals
not far into the houses and lived loose through the village, according to 56% of residents, can attend
different peridomiciles. The observation of soil around the houses, in a radius of up to 10 m,
showed that 65.3% had feces (human/animal) outside the domicile.

After logistic regression analysis, it was revealed that the presence of EHAZP in soil
significantly varied with the following independent variables: 1) drinking treated water (p <
0.0001), 2) drinking river or spring water (p < 0.001), 3) had previous stool examinations (p <
0.0001), and 4) type of house lining (p < 0.01).

Parasitological analysis of the water showed no presence of both Giardia and
Cryptosporidium spp. With respect to physicochemical analysis, it was repeated at all seven
collection points in standing water within the standards allowed, under the ordinance number 2914,
December 12, 2011, Ministry of Health of Brazil (Brasil 2011). According to this ordinance, the
results of microbiological analysis of the water showed that in 6/7 (85.7%) points where the

samples were collected, the water was found unfit for human consumption with values for total
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coliforms ranging from 2 colony forming units (CFU) per 100 mL to 136 CFU per 100 mL of water
(this being the highest ocorrence rate) and values for fecal coliforms ranging from 1 to 51 CFU per
100 mL of water.

The probability map obtained with geostatistical analyses showed regions with
contamination probabilities ranging from 0% (blue parts of the map in the midwest region of the
village) to 100% (red parts of the map more to the northeast), with an average value of 47% (Figure
3). Two models were adjusted (Gaussian and Wave models) to calculate the estimated
semivariance. The estimated value of the range of each model was 144.38 m and 140.02 m,
respectively. This indicates that soil contamination from EHAZP has a spatial correlation of
approximately 140 m, indicating that the contamination influences till this distance. Through the
selection criteria of Akaike models, Wave was the selected model.

4. Discussion

The conditions of health infrastructure and standards of hygiene and sanitation are factors that can
influence environmental contamination by different pathogens. For example, the ground constitutes
a source of soil-transmitted helminth infections and the water a source of waterborne protozoa, both
for humans and animals are known. Despite this fact, indigenous communities in general are widely
affected by intestinal parasites because of these factors. There are few environmental surveys
conducted to determine the levels of soil and water contamination of ILs. Studies on the occurrence
of soil parasites, particularly those that are potential causes of zoonoses, had higher expressions in
the late 1970s. Since then, several studies in different regions of Brazil and the world, point to the
environmental contamination by zoonotic and human infections agents in public places, particularly
in regions with little financial or healthcare assistance (Aradjo et al. 2008; Capuano et al. 2005;

Maikai et al. 2008; Fischer 2003; Lappin 2005; Santarém et al. 1998).
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The survey conducted in AIL showed a ocorrence of 23.8% of EHAZP-contaminated soil
samples. Entamoeba spp. cysts (5.2%) were the most diagnostic positivity parasitic form of
protozoa and Ascaris spp. eggs (5.0%) were the most diagnostic positivity among the helminths. A.
lumbricoides with a ocorrence of 49% and Entamoeba coli with 32.5% were found to be among the
species most commonly found in the population of this village whose overall ocorrence of intestinal
parasites is approximately three times (67.2%) higher than that observed in the soil (Da Silva et al.
2015, in press). This shows that despite the large number of residences with functional bathrooms,
defecation practices in the village soil still occurs because presence of feces in humans/animals was
observed in 65.3% of peridomiciles, contributing to contamination by these parasites. Maintenance
of other cultural habits, such as drinking river/spring water, showed a significant correlation (p <
0.001). Ocorrence of intestinal parasites in soil samples approximately 3-4 times higher was
recorded by our group in ILs Faxinal (75.7%) and Ivai (96.2%), in the state of Parand and inhabited
the same ethnicity. In these villages, although 68.0% and 97.4% of respondents, respectively, said
that own and use a bathroom (unlike the respondents in AIL), this not help prevent soil
decontamination as the locals did not used them because they were broken, missing a regular supply
of water, or had a cultural habit of not using the bathroom (Moura et al. 2010). Another study in
villages inhabited by Mbya-Guarani indigenous people in Argentina showed an intermediate rate
(41.8%) of soil contamination by EHAZP, after analyzing a smaller number of samples (Navone et
al. 2006).

Among the most diagnostic positivity parasites, these ILs also had Ascaris spp., Entamoeba
spp., and Isospora spp. Unlike that observed in AIL, these authors also recorded the presence of
Toxocara spp. and Hymenolepis nana. There was discrepancy in relation to the presence of

Toxocara spp. between several areas. It may be due to a much smaller number of dogs in AIL
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compared with that in the Faxinal and Ivai ILs, and the discrepancy in relation to H. nana may be
due to the higher ocorrence of this species in the population in the Mbya-Guarani village (Navone et
al. 2006) compared with that in AIL.

In addition to the high proportion of domiciles with bathrooms (>88%), the rugged topology
of the village land coupled with the high rainfall rates occurring in summer and autumn (81.0 and
112.0 mm, respectively) during periods of soil sampling (IAPAR 2015) may have contributed to
this relatively low rate of EHAZP soil contamination in the village. Other factors such as the use of
the toilet for bathing and to defecate by 93.5% of respondents and the presence and access to treated
water in 99% of households (Da Silva et al. 2015, in press), may also have contributed to this result.
To drink treated water and have performed stool examination previously are variables that were
statistically associated (p < 0.0001) with soil contamination, as shown by logistic regression
analysis.

In the current survey, there were no differences in the degree of peridomiciliar soil
contamination with the distances of sample collection points (within a radius of up to 10 m).
However, use of spatial statistical analysis techniques allowed a more accurate identification of risk
areas located beyond the sampled distances, as observed for schistosomiasis in different areas of
Africa (Simoonga et al. 2009). These areas have been identified as high risk, with the soil having an
average probability of 45% of being contaminated. The map generated by geospatial analysis
clearly showed that in the northeastern part of the central village, which included approximately
60% of total households (Figure 2), over 70% of those households had contaminated soil (Figure 3).
In these places, the probability of the soil to be contaminated reaches its maximum value (>0.8) and
is where located individuals with the highest parasite burdens (Da Silva et al. 2015, in press) and

therefore shows a higher potential to contaminate environment. Semivariance showed that the



78

peridomestic area around 140 m could be contaminated by EHAZP; thus, those areas should be
prioritized by interventions aimed at controlling contamination.

The results of the current study were influenced by seasonality in both winter, which
showed higher soil contamination rate (31.0%), and summer, which showed the lowest soil
contamination rate (13.3%). A similar situation has also been observed in the soil in urban areas
(Tiyo et al. 2008). The occurrence of intestinal parasites is subject to environmental factors, such as
temperature, humidity, and soil type, and the parasitic forms depend on these factors to resist the
external environment, continue their life cycle, and produce infective forms, thus reaching new host
(Neves 2005). As these factors are influenced by seasonality, this factor should also be considered
in the planning of control actions.

Analyses of the of Dam/spring water and of treated water in AIL showed the absence of both
Giardia and Cryptosporidium spp., protozoa frequently found in untreated water or rivers and it was
in accordance with the rules of the Health Ministry of Brazil. This may be due to the better health
infrastructure of this village because 99% of the households own and use treated water (Da Silva et
al. 2015, in press). Moreover, the presence of coliforms in majority (6/7) of the collection points
may be because of missing periodic/improper cleaning of the tanks; if the tanks are not capped to
prevent the entry of animal droppings or pipelines are not maintained, coliforms can occur. The
presence of E. coli in water indicates contamination by fecal material and it may have other enteric
pathogens that can cause severe cases of diarrhea in humans (Sousa 2003; Sousa 2005; Banning
2006). As observed in Ivai IL in Parana, where indigenous children have a high incidence of
diarrhea, our group recorded ocorrence of Giardia (42.8%) and Cryptosporidium (14.3%) in river
and spring waters as well as that of protozoa (14.3%) in treated water (Nishi et al. 2009).

Conclusion
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Because of better sanitation in AlL, coupled with its ground topology and the high rainfall
rate during some periods of the study, the soil showed relatively low levels of contamination by
EHAZP and its waters absence of pathogenic protozoa waterborne. Therefore, the soil and water of
this village, because of contamination by fecal coliforms, still constitutes a potential EHAZP
infection source for the Kaingang Indians. In addition, the analysis showed a geostatistical
transmission risk to areas beyond those locally sampled outside the domicile, indicating the
locations that should be a priority target of the control actions.
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Figure Captions

Figure 1
Map of Brazil and state of Parana, showing the location of the Municipality of Tamarana and
Apucarana Indigenous Land (Agua Branca, Toldo Velho and Barreiro villages).

Figure 2

Map highlighting the residences where were collected peridomiciliar soil and water samples during
the seasons (collection points), Apucarana Indigenous Land, state of Parana, southern Brazil,
November 2010-June 2011.

Figure 3

Map of probability of peridomicilary soil contamination by enteroparasites of humans and animals
with zoonotic potential, Apucarana Indigenous Land, state of Parana, southern Brazil, November
2010-June 2011. (+) positive and (°) negative domiciles.
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Table 1
Total ocorrence of parasitic forms (cysts, oocysts, eggs and larvae) contaminating peridomiciliar

soil samples, by major taxon (species, genus and superfamily), Apucarana Indigenous Land, Parana,
southern Brazil, November 2010-June 2011.

Parasites Positive samples (%6) p value
n =600
Protozoa Entamoeba spp. (cyst) 35(5.2)
Eimeria spp. (oocyst) 28 (4.7)
Isospora spp. (oocyst) 05 (0.8) < 0.00000000001
Endomilax nana (cyst) 04 (0.7)
Toxoplasma spp. (oocyst) 01 (0.2)
Helminths Ascaris spp. (egg) 30 (5.0)
Ancylostomatoidea (egg) 11 (1.8)
Trichuris spp. (egg) 06 (1.0)
Ancylostomatoidea (larvae) 06 (1.0) < 0.00000001
Acanthocephala (larvae) 03 (0.5)
Free-living larvae 18 (3.0)
Negative 457 (76.2)

Total ocorrence 143/600 (23.8)
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Table 2

Total ocorrence (%) of parasitic forms (cysts, oocysts, eggs and larvae) contaminating
peridomiciliar soil samples by taxon (species, genus and superfamily) and according to the distance
between collection site and domicile, Apucarana Indigenous Land, Parana, southern Brazil,
November 2010-June 2011.

Parasites Total (%) Total (%) Total (%) p value
<1m 1-5m >5m

Ascaris spp. (egg) 12 (6.0) 8 (4.0) 10 (5.0) NS
Entamoeba spp. (cyst) 8 (4.0) 13 (6.5) 10 (5.0) NS
Eimeria spp. (oocyst) 8 (4.0) 11 (5.5) 8 (4.0) NS
Trichuris spp. (egg) 2 (1.0 3(1.5) 1(0.5) NS
Toxoplasma spp. (oocyst) 0 (0.0 0(0.0) 1(0.5) NS
Isospora spp. (oocyst) 3(1.5) 2 (1.0 0(0.0) NS
Ancylostomatoidea (egg) 7(3.5) 1(0.5) 3(1.5) <0.01
Endolimax nana (cyst) 2 (1.0 2 (1.0 0(0.0) NS
Acanthocephala (larvae) 1(0.5) 1(0.5) 1(0.5) NS
Ancylostomatoidea (larvae) 3(1.5) 0(0) 3(1.5) NS
Free-living larvae 7(3.5) 7(3.5) 4 (2.0 NS
Negative 147 (73.5) 152 (76.0) 159 (79.5) NS
Total ocorrence 53/200 (26.5) 48/200 (24.0) 41/200 (20.5) NS

NS: Not significant.



Table 3

Total ocorrence (%) of parasitic forms (cysts, oocysts, eggs and larvae) contaminating
peridomiciliar soil samples by taxon (species, genus and superfamily) and in relation to the season,
Apucarana Indigenous Land, state of Paran, southern Brazil, November 2010-June 2011.

Parasites Spring Summer Autumn Winter p value
(%) (%) (%) (%)
Ascaris spp. (egg) 10 (6.7) 2(1.3) 5(3.3) 13 (8.7) <0.01
Entamoeba spp. (cyst) 6 (4.0) 10 (6.7) 5(3.3) 10 (6.7) NS
Eimeria spp. (oocyst) 11 (7.3) 4(2.7) 8 (5.3) 5(3.3) NS
Trichuris spp. (egg) 4(2.7) 0 (0.0) 2(1.3) 0 (0.0) <0.01
Isospora spp. (oocyst) 0(0.0) 2(1.3) 0(0.0) 3(2.0) NS
Endomilax nana (cyst) 1(0.7) 0(0.0) 3(2.0) 0(0.0) NS
Toxoplasma spp. 1(0.7) 0 (0.0 0(0.0) 0(0.0) NS
(oocyst)
Ancylostomatoidea 0(0.0) 0 (0.0 4(2.7) 7(4.7) <0.001
,(Defggrzthocephala 3(2.0) 0(0.0) 0(0.0) 0(0.0) <0.001
(larvae)
Ancylostomatoidea 1(0.7) 1(0.7) 4 (2.7) 0(0.0) NS
(larvae)
Free-living larvae 0 (0.0 1(0.7) 8 (5.3) 9 (6.0) <0.001
Negative 35(23.3) 47 (3L.3) 22 (14.7) 35 (23.3) <0.01
Total ocorrence 37/150  0/150 (13.3) 39/150 47/150 <0.01
(24.7) (26.3) (31.3)

Not significant



Figure 1

Map of Brazil and state of Parana, showing the location of the Municipality of Tamarana and

Apucarana Indigenous Land (Agua Branca, Toldo Velho and Barreiro villages).
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Figure 2
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Map highlighting the residences where were collected peridomiciliar soil and water samples during

the seasons (collection points), Apucarana Indigenous Land, state of Parand, southern Brazil,

Novemb

er 2010-June 2011.
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Figure 3
Map of probability of peridomicilary soil contamination by enteroparasites of humans and
animals with zoonotic potential, Apucarana Indigenous Land, state of Parand, southern Brazil,

November 2010-June 2011. (+) positive and (°) negative homes.
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CAPITULO Il
CONCLUSOES e PERSPECTIVAS FUTURAS

As prioridades ambientais para uma politica de atencdo a satde dos povos indigenas
devem contemplar a preservacao das fontes de agua limpa; construcdo de pogos ou captacéo a
distancia nas comunidades que ndo dispdem de agua potavel; construgdo de sistema de fossas
sépticas e destinacdo final do lixo nas comunidades mais populosas; reposicdo de espécies
utilizadas pela medicina tradicional; e controle de poluicdo de nascentes e cursos d’agua,
situados acima das terras indigenas.

As acles de saneamento basico, que serdo desenvolvidas no Distrito Sanitério,
deverdo ter como base critérios epidemioldgicos e estratégicos que assegurem a populagéo
agua de boa qualidade, destino adequado dos dejetos e lixo e controle de insetos e roedores.

Implantar estudos especificos de impactos na salde e suas repercussdes no campo
social, relativos a populacGes indigenas em areas sob influéncia de grandes projetos de
desenvolvimento econémico e social e programar acdes de prevencao e controle de agravos.

Constante acompanhamento das institui¢cGes responsaveis como FUNAI, Ministério da
Salde, Secretarias Estaduais e Municipais de Saude, Ministério da Educacgdo, Distritos
Sanitarios, Ministério Publico, de forma ética, responsavel, observando-se a cultura e
particularidades de cada aldeia e etnias. Contudo, diminuir o excesso de burocracia, a qual é
exigida pelas instituicdes, seria relevante, pois se observa um distante espaco entre o
levantamento das necessidades e aplicacdo das acGes necessarias, 0 que muitas vezes deixa 0s

povos indigenas desacreditados nesses estudos e que ocorrerdo as melhorias devidas.
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Anexo 1 - CONEP aprovado

(= Universidade Estadual de Maringa
.. A Pré-Reitoria de Pesquisa e P6s-Graduagio
) Comité Permanente de Etica em Pesquisa Envolvendo Seres Humanos
Registrado na CONEP em 10/02/1998

CAAE N°. 0395.0.093.000-10 PARECER N°. 054/2011

l Pesquisador(a) Responsivel: Max Jean de Ornelas Toledo

LCen(ro/Deparm to: CCS/Depar » de Ciéncias Basicas da Satde

I Titulo do projeto: Avaliagdo parasitolégica da terra indigena Apucaraninha. =3 I

Andlise do Protocolo de Pesquisa:

Trata-se de pesquisa de temdtica especial — Grupo I — relacionada a populagdes indigenas,
regulamentada pela Resolugdio 304/2000-CNS, tendo 0 Protocolo de Pesquisa sido encaminhado & CONEP —
Comisséo Nacional de Etica em Pesquisa (item VI, Res. 304/2000-CNS).

O Protocolo de Pesquisa foi aprovado pela CONEP em 20 de janeiro de 2011, com a recomendagdo
de alteragdo do texto do Termo de Consentimento Livre e Esclarecido, em especial quanto a declaragfio de que
a pesquisa ndo envolve riscos, bem como a inclusio de dados relativos a forma de contato com o COPEP.

As recomendagdes do parecer foram devidamente atendidas pelo pesquisador.

Consideragdes:

Considerando o disposto na Resolugdo 304/2000-CNS;
Considerando que o Termo de Consentimento Livre e Esclarecido atende as exigéncias da Resolugdo
196/1996 do Conselho Nacional de Satide, bem como o Parecer 063/2011 da CONEP.

PARECER: O COPEP - Comité Permanente de Etica em Pesquisa Envolvendo Seres Humanos da
Universidade Estadual de Maringa é de parecer pela aprovagio das alteragdes implementadas e considera as
recomendagdes plenamente atendidas.

Lsnuacao: APROVADO

IfONEP: (X)) pararegistro ( ) para andlise e parecer Data: 25/02/2011. j

ljelatério Final para Comité: () Ndo (X )Sim Data: 01/03/2012

O protocolo foi apreciado .de acordo com a /

Resolugdo n°. 196/96 e complementares do P N o 7
CNS/MS, na 210* reunidio do COPEP em O A A 7
25/2/2011. Prof.Dr*. leda Harumi Higarashi

Presidente do COPEP

Em suas comunicagdes com esse Comité cite o niimero de registro do seu CAAE.
Bloco 10 sala 01 — Avenida Colombo, 5790 — CEP: 87020-900 — Maringé - PR
Fone-Fax: (44) 3261-4444 — e-mail: copep@uem.br
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Anexo 2 - Conselho de Saude

CONSELHO DE SAUDE DO DISTRITO SANITARIO ESPECIAL INDIGENA
TERRA INDIGENA APUCARANINHA

0 Conselho Local do Distrito Sanitario Especial Indigena da Terra Indigana Apucaraninha, no municipio de
Tamarana - Pr, reunindo nesta data, apos a apresentaciio do projelo Avaliagio Parasitoldgica da Terra Indigena
Apucaraninha, Parand pelos Professores Max Jean de Omelas Toledo & Licio Tadeu Mota da Universidade

Estadual de Marings, deu parecer favordvel & execugho do referido projeto no perode de Agosto/2010 a
Agastol2011, nesta Terra Indigena.

Terra indigena Apucaraninha, 07 Agosto de 2010.

Antonio Ribeiro .
Prasidenta do Congelho Local mibros do Congedho logal



Anexo 3 - Ficha coleta solo

FICHA DE COLETA DE SOLO E POEIRA

Data: / /
1) No da casa:

2) Temperatura: Horario:

3) H& quanto tempo nado chove?

4) Condicdes do solo: () Seco () Umido

5) Possui animais? () Sim () Nao

Se sim: Quantos? Quais?

Preso: Solto:

Eles entram em casa? () Sim () Nao
Dados adicionais:

6) Havia fezes ao redor da casa? () Sim () Nao

7) Quantidade de amostras coletadas: até 1 m da casa:

1 a5 mdacasa:.

5a 10 m da casa:

8) Total de amostras coletadas:

MIN

FICHA COLETA DE POEIRA
Data: / /

Amostra cozinha:

Amostra sala:




Anexo 4 - Ficha moradia e higiene

CONDICOES DE MORADIA E HIGIENE - “FICHA DE COLETA DE FEZES”

1° Inquérito — TI: Data: / /
Nome:

Idade: Sexo
Nome:

Idade: Sexo
Nome:

Idade: Sexo
Nome:

Idade: Sexo
Nome:

Idade: Sexo
Nome:

Idade: Sexo
Nome:

Idade: Sexo
Nome:

Idade: Sexo
Nome:

Idade: Sexo
Nome:

Idade: Sexo

1) a- Utiliza o banheiro? () Sim () Nao
b- Se utiliza, para que: () Tomar banho () Tomar banho e defecar () Defecar
() Outros usos () Nao respondeu

c- Se nao utiliza, por qué? () Nao possui () Outros motivos:

2) a- O banheiro é dentro de casa? () Sim () N&o () N&o respondeu
b- Se ndo, qual a localizacdo? () Em anexo proximo () Em anexo distante da casa ()
Outra
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3) Toma a agua tratada? () Sim () N&ao () N&o respondeu
4) Toma a agua do rio ou mina? () Sim () N&ao () N&o respondeu

5) Quantas pessoas moram na casa?

6) Quantos comodos possui a casa?

7) Numeros de quartos por casa: () apenas 1 quarto () 2 quartos () > 2 quartos () néo
respondeu

8) a- Tipo de moradia: () Alvenaria () Chapa pré-moldada () Madeira/sapé () Outro
b- Tipo de piso: () Alvenaria () Chéo batido () Madeira () Outro

c- Possui forro? () Sim () N&o () N&o se aplica () Nao respondeu

9) Fez exame de fezes anteriormente?

() Sim () Néo () Nao respondeu

10) Tomou algum medicamento para parasitoses?

() Sim () Néo () N&o respondeu

Qual medicamento? () medicamento do homem branco () medicamento indigena
Obs.:
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Anexo 5 - Decisdo do Ministério Publico

Decisao do Ministério Publico referente aos resultados do projeto
de analise parasitoldgica

http://www.prr4.mpf.mp.br/site/index.php?option=com_content&view=article&id=591:uniao-tera-de-
melhorar-condicoes-sanitarias-de-aldeias-da-terra-indigena-Apucarana-no-
parana&catid=10:noticias&Iltemid=58

Consulta Processual Unificada - Resultado da Pesquisa

http://www2.trf4.jus.br/trf4/controlador.php?acao=consulta processual resultado pesquisa&txtPal
avraGerada=eFUn&hdnRefld=eee53719e356c345690d0c8b51bbae2f&selForma=NU&txtValor=500
58037020134040000&chkMostrarBaixados=&todasfases=S&todosvalores=&todaspartes=&txtDataF
ase=8&selOrigem=TRF&sistema=&codigoparte=&txtChave=&paginaSubmeteuPesquisa=letras

Consulta Processual Unificada - Resultado da Pesquisa

Agravo de Instrumento N° 5005803-70.2013.404.0000 (Processo Eletronico - E-Proc V2

- TRF)
Originario: N° 5019605-21.2012.404.7001 (Processo Eletronico - E-Proc V2 - PR)
Data de autuacao: 22/03/2013 20:05:15
Tutela: Requerida

Relator: LUIZ FERNANDO WOWK PENTEADO - SECRETARIA DE RECURSOS
Orgao Julgador: VICE-PRESIDENCIA
Situacao: MOVIMENTO

Justica gratuita: Nao Requerida
Valor da causa: 0.00
Intervencao MP: Nao
Maior de 60 anos: N3o
Competéncia: Administrativo (Turma)
Assuntos:

1 Direitos Indigenas

2. Antecipacdo de Tutela / Tutela Especifica

A terra indigena Apucarana espera que a ordem judicial tenha efeitos praticos. Apds decisdo
em primeira instancia, o Tribunal Regional Federal da 42 Regido (TRF4) acatou, em carater
liminar, o pedido do Ministério Publico Federal (MPF) para melhorar as condi¢fes sanitarias
das quatro aldeias (Central, Barreiros, Serrinha e Agua Branca) do local por meio de medidas
como coleta regular de lixo, manutencéo periddica de fossas, fornecimento de medicamentos
contra parasitoses, implantacdo de banheiros em 100% das residéncias, entre outras.

A acdo civil publica foi ajuizada em 10 de dezembro de 2012, Dia Internacional do Direitos
Humanos, como forma de manifestacdo adotada pelo MPF em defesa de direitos
fundamentais dos povos indigenas — mobilizagdo nacional designada como “Dia D da Saude
Indigena” (clique e saiba mais). Foi constatado que alguns indigenas da regido apresentavam
alta ocorrénciade enteroparasitos, que a dgua do local estava contaminada, que havia déficit
de agentes de saude para atender a populacdo local e que as comunidades estavam privadas de


http://www.prr4.mpf.mp.br/site/index.php?option=com_content&view=article&id=591:uniao-tera-de-melhorar-condicoes-sanitarias-de-aldeias-da-terra-indigena-apucaraninha-no-parana&catid=10:noticias&Itemid=58
http://www.prr4.mpf.mp.br/site/index.php?option=com_content&view=article&id=591:uniao-tera-de-melhorar-condicoes-sanitarias-de-aldeias-da-terra-indigena-apucaraninha-no-parana&catid=10:noticias&Itemid=58
http://www.prr4.mpf.mp.br/site/index.php?option=com_content&view=article&id=591:uniao-tera-de-melhorar-condicoes-sanitarias-de-aldeias-da-terra-indigena-apucaraninha-no-parana&catid=10:noticias&Itemid=58
http://www2.trf4.jus.br/trf4/controlador.php?acao=consulta_processual_resultado_pesquisa&txtPalavraGerada=eFUn&hdnRefId=eee53719e356c345690d0c8b51bbae2f&selForma=NU&txtValor=50058037020134040000&chkMostrarBaixados=&todasfases=S&todosvalores=&todaspartes=&txtDataFase=&selOrigem=TRF&sistema=&codigoparte=&txtChave=&paginaSubmeteuPesquisa=letras
http://www2.trf4.jus.br/trf4/controlador.php?acao=consulta_processual_resultado_pesquisa&txtPalavraGerada=eFUn&hdnRefId=eee53719e356c345690d0c8b51bbae2f&selForma=NU&txtValor=50058037020134040000&chkMostrarBaixados=&todasfases=S&todosvalores=&todaspartes=&txtDataFase=&selOrigem=TRF&sistema=&codigoparte=&txtChave=&paginaSubmeteuPesquisa=letras
http://www2.trf4.jus.br/trf4/controlador.php?acao=consulta_processual_resultado_pesquisa&txtPalavraGerada=eFUn&hdnRefId=eee53719e356c345690d0c8b51bbae2f&selForma=NU&txtValor=50058037020134040000&chkMostrarBaixados=&todasfases=S&todosvalores=&todaspartes=&txtDataFase=&selOrigem=TRF&sistema=&codigoparte=&txtChave=&paginaSubmeteuPesquisa=letras
http://www2.trf4.jus.br/trf4/controlador.php?acao=consulta_processual_resultado_pesquisa&txtPalavraGerada=eFUn&hdnRefId=eee53719e356c345690d0c8b51bbae2f&selForma=NU&txtValor=50058037020134040000&chkMostrarBaixados=&todasfases=S&todosvalores=&todaspartes=&txtDataFase=&selOrigem=TRF&sistema=&codigoparte=&txtChave=&paginaSubmeteuPesquisa=letras
http://www2.trf4.jus.br/trf4/controlador.php?acao=consulta_processual_resultado_pesquisa&txtValor=5019605-21.2012.404.7001&selOrigem=PR&chkMostrarBaixados=&selForma=NU&hdnRefId=eee53719e356c345690d0c8b51bbae2f&txtPalavraGerada=eFUn
http://www2.trf4.jus.br/trf4/controlador.php?acao=consulta_processual_resultado_pesquisa&txtPalavraGerada=eFUn&hdnRefId=eee53719e356c345690d0c8b51bbae2f&selForma=NU&txtValor=50058037020134040000&chkMostrarBaixados=&todasfases=S&todosvalores=&todaspartes=&txtDataFase=&selOrigem=TRF&sistema=&codigoparte=&txtChave=&paginaSubmeteuPesquisa=letras
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uma série de servicos, como fornecimento de medicamentos, de material médico-hospitalar,
de coleta de lixo, etc.

Até o julgamento do mérito, 0 MPF requereu antecipacdo dos efeitos da tutela, tendo em vista
que os direitos basicos dos povos da terra indigena Apucarana ndo estavam sendo garantidos
pelo Poder Publico. O juizo de primeira instancia, em Londrina, determinou a implementagéo
de parte dos pedidos do MPF. A Unido recorreu, alegando, entre outras razdes, falta de
interesse de agir do MPF pela inadequacéo da via eleita (acdo civil pablica) e impossibilidade
de antecipacdo dos efeitos da tutela no caso.

Em seu parecer, o procurador regional da Republica Paulo Gilberto Cogo Leivas lembrou que,
dentre as atribuicGes constitucionais e também dispostas na lei complementar do Ministério
Publico, esté a defesa dos povos indigenas. Ainda listou uma série de regulamentos e leis que
apontam a necessidade de o Poder Publico proporcionar condi¢fes adequadas de salubridade
ambiental as comunidades indigenas. “Coube ao Ministério Publico Federal promover esta
acdo para fazer cessar a omissdo do Estado e dar efetividade a direitos constitucionais. O
abastecimento de agua ndo tem sido suficiente ou adequado para assegurar o pleno
atendimento das necessidades basicas e essenciais da comunidade indigena. Se existe a
possibilidade de o Estado prestar de forma plena e satisfatoria o servigo publico, tal se reveste
de poder-dever, em funcao do principio da eficiéncia da Administragdo Publica e do direito a
prestacao de servigo publico adequado”, escreveu em seu parecer.

Apos analisar o caso, no ultimo dia 9 de outubro o TRF4 manteve a decisdo inicial de atender
a parte dos pedidos do MPF ao negar o agravo de instrumento interposto pela a Unido, que
pode recorrer aos tribunais superiores contra a antecipacdo dos efeitos da tutela. O mérito do
caso ainda aguarda julgamento na primeira instancia da Justica Federal, em Londrina.

Acompanhe o caso:
Agravo de Instrumento N° 5005803-70.2013.404.0000

AGRAVO DE INSTRUMENTO N°5005803-70.2013.404.0000/PR
RELATOR : MARGA INGE BARTH TESSLER
AGRAVANTE : UNIAO - ADVOCACIA GERAL DA UNIAO
AGRAVADO : MINISTERIO PUBLICO FEDERAL
INTERESSADO : FUNDACAO NACIONAL DO INDIO - FUNAI

RELATORIO

Trata-se de agravo de instrumento interposto contra decisao que, em sede
de acdo civil publica, deferiu em parte o pedido de antecipacdo dos efeitos da tutela
para determinar que a Unido: a) providencie a imediata e regular coleta de lixo; b)
disponibilize a prestacéo de servico funeral, sempre que necessario; ¢) imediatamente,
providencie a limpeza de todas as caixas d"agua, manutencdo periodica de fossas e
fornecimento de medicamentos contra parasitoses; d) no prazo de 60 (sessenta) dias,
adote medidas, na aldeia Agua Branca, para execucdo de meios para obtencdo de
agua, com a instalacéo de sistema de bombeamento, tratamento e canalizacédo até as
residéncias, incluindo ai a instalacdo de energia elétrica para que o sistema de
bombeamento funcione; e) no prazo de 60 (sessenta) dias, adote medidas, na aldeia
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Barreiros, para conclusao dos servigos de perfuracdo de novo manancial de captacéo
d"agua (poc¢o semi-artesiano), com captacao, tratamento e distribuicdo para todas as
residéncias, ou inclusive a perfuracdo de outra fonte d"agua, tendo-se em vista a
insuficiéncia de pogo artesiano anteriormente perfurado, conforme nota
antropoldgica de f. 1.047; f) no prazo de 60 (sessenta) dias, adote medidas para
implantagdo em 100% das residéncias de banheiro, bem como para o isolamento de
fontes e nascentes d"agua, destinacdo adequada do lixo.

Sustenta a parte agravante, em suas raz0es recursais, a inadequacdo da
via eleita. Defende a impossibilidade de antecipacdo dos efeitos da tutela, sob o
fundamento de que a providéncia concedida esgota parte do objeto da acdo. Alega que
ndo restaram preenchidos os requisitos autorizadores da antecipacdo de tutela.
Argumenta ser juridicamente impossivel a interferéncia do Poder Judiciario nas
politicas publicas.

Com contraminuta.

E o breve relatério.

VOTO

A decisdo agravada tem, no que interessa, 0 seguinte teor:

2. O espectro de abrangéncia material e processual da LACP ¢ bastante alargado, ou seja,
isso quer dizer que o direito a ser tutelado pela acéo civil publica pode ser, na visédo de
Marcelo Abelha Rodrigues (Fredie Didier Jr. Org. A¢des Constitucionais, 6 ed. rev. amp. e
atul., Editora Juspodivm, 2012), qualquer interesse supraindividual, excluido deste rol a
expressa excecao prevista no paragrafo unico do artigo 1° da Lei 7.347/85.

A acdo civil publica, portanto, pode ser proposta para tutela de qualquer direito difuso,
coletivo ou individual homogéneo.

Versando a lide sobre direito metaindividual - satde indigena -, ndo ha que se falar em falta
de interesse de agir pela inadequacéo da via eleita, haja vista o disposto no artigo 1°, inciso
IV, da Lei n®7.347/1985.

Logo, afasto a preliminar.

3. O direito coletivo tem urgéncia 'in res ipsa' pelo s6 fato de que o prejuizo (lesdo ou
ameaca) numa dimensao coletiva é por si sé irreparavel.

A tutela de urgéncia na acédo civil publica vem disciplinada no artigo 12 da LACP, a qual
pode ser concedida de oficio pelo juiz no curso do processo, desde que exista fundamento
relevante e perigo de dificil reparacéo.

O artigo 273 do Cddigo de Processo Civil s6 se aplica, subsidiariamente, a ACP para
beneficiar e jamais para prejudicar, por isso € aplicavel o inciso Il do artigo 273, o
paragrafo sexto, o paragrafo sétimo, mas se exclui o paragrafo segundo, bem como as
exigéncias do caput.
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O requisito negativo para concessao da tutela de urgéncia - irreversibilidade do provimento
antecipado, art. 273, 82° do CPC - ndo se aplica tendo em vista que a irreversibilidade para
a coletividade é sempre mais insuportével.

Feitas essas consideragdes, passo a analise da tutela vindicada.

O direito fundamental a salde, embora encontrando amparo nas posi¢fes juridico-
constitucionais que tratam do direito a vida, a dignidade da pessoa humana e a protecédo da
integridade fisica (corporal e psicoldgica), recebeu no texto constitucional prescricédo
autdbnoma nos artigos 6° e 196, in verbis:

Art. 60 Sao direitos sociais a educacdo, a saude, o trabalho, a moradia, o lazer, a seguranga,
a previdéncia social, a protecdo a maternidade e a infancia, a assisténcia aos desamparados,
na forma desta Constituicao.

Art. 196. A saude é direito de todos e dever do Estado, garantido mediante politicas sociais e
econémicas que visem a reducdo do risco de doenca e de outros agravos e a0 acesso
universal e igualitario as acdes e servi¢os para sua promogao, protecao e recuperacao.

Especificamente quanto a saude dos indigenas, a politica publica de prote¢do encontra
arrimo na Lei n° 8.080/90, art. 19-A e seguintes; no Decreto n° 3.156/99 e na Portaria
Ministerial n® 254/02.

Tudo isso regulamenta o Subsistema de atencdo a saude indigena (Lei 8.080/90, art.19-B)
situado nas obras da Politica nacional de atencéo a saude dos povos indigenas. Politica essa
a ser concretizada pela Secretaria Especial de salde Indigena - SESAI, inserida e
estruturada atualmente pelo Decreto 7.797/12 com trés departamentos e distritos sanitarios
especiais indigenas: Departamento de Gestdo da saude Indigena; Departamento de Atencao
a saude Indigena; Departamento de Saneamento e Edificacdes de saude Indigena; e Distritos
Sanitarios Especiais indigenas.

Outrossim, cumpre destacar a Convencdo n° 169 da OIT, promulgada pelo Decreto n° 5.051,
de 19/04/2004, sobre os Povos Indigenas e Tribais, que encerra acerca do tema (sem
destaques no original):

"ARTIGO 2°

1. Os governos terdo a responsabilidade de desenvolver, com a participacdo dos povos
interessados, uma acdo coordenada e sistematica para proteger seus direitos e garantir
respeito a sua integridade.2. Essa a¢ao incluird medidas para:

a) garantir que 0s membros desses povos se beneficiem, em condicbes de igualdade, dos
direitos e oportunidades previstos na legislacdo nacional para os demais cidadaos;

b) promover a plena realizacdo dos direitos sociais, econémicos e culturais desses povos,
respeitando sua identidade social e cultural, seus costumes e tradicdes e suas instituicoes;

c) ajudar os membros desses povos a eliminar quaisquer disparidades socioecondmicas entre
membros indigenas e demais membros da comunidade nacional de uma maneira compativel
com suas aspiracoes e estilos de vida.

ARTIGO 3°
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1. Os povos indigenas e tribais desfrutardo plenamente dos direitos humanos e das liberdades
fundamentais sem qualquer impedimento ou discriminacdo. As disposi¢des desta Convencao
dever&o ser aplicadas sem discriminagéo entre os membros do género masculino e feminino
desses povos.

2. N&@o devera ser empregada nenhuma forma de forca ou coercdo que viole os direitos
humanos e as liberdades fundamentais desses povos, inclusive os direitos previstos na
presente Convencao.

ARTIGO 25

1. Os governos deverdo zelar para que sejam colocados a disposi¢do dos povos interessados
servicos de salde adequados ou proporcionar a esses povos 0S meios que lhes permitam
organizar e prestar tais servicos sob a sua prépria responsabilidade e controle, a fim de que
possam gozar do nivel maximo possivel de saude fisica e mental.

2. Os servicos de saude deverdo ser organizados, na medida do possivel, em nivel
comunitario. Esses servicos deverdo ser planejados e administrados em coopera¢gdo com 0S
povos interessados e levar em conta as suas condi¢Ges econémicas, geograficas, sociais e
culturais, bem como os seus métodos de prevencdo, praticas curativas e medicamentos
tradicionais.

3. O sistema de assisténcia sanitaria devera dar preferéncia a formagéo e ao emprego de
pessoal sanitario da comunidade local e se centrar no atendimento primario a saude,
mantendo ao mesmo tempo estreitos vinculos com os demais niveis de assisténcia sanitaria.

4. A prestacdo desses servicos de saude devera ser coordenada com as demais medidas
econdmicas e culturais que sejam adotadas no pais.

Anote-se que 0 'status’ normativo supralegal dos tratados internacionais de direitos humanos
subscritos pelo Brasil torna inaplicavel a legislacdo infraconstitucional com ele conflitante,
seja ela posterior ou anterior ao ato de ades&o.

Pois bem.

Tratando-se de interesses publicos essencialmente garantidos mediante a implementacéo de
politicas publicas, como o direito a saude, ndo ha que se falar em impossibilidade de
intervencéo do Poder Judiciario.

Isso porque, acima das politicas escolhidas pela Administracdo, posta-se a Constitui¢ao
Federal e seu direitos fundamentais, direitos estes cujo conteddo minimo deve ser colocado
acima da vontade do politico, via de consequéncia, acima de qualquer politica puablica que
choque contra essa previsao constitucional.

Prometendo o Estado o direito a saude, cumpre adimpli-lo, porquanto a vontade politica e
constitucional foi no sentido de alicercar o Estado Democréatico de Direito na dignidade da
pessoa humana. Logo, ndo hd como se afirmar a discricionariedade absoluta da
Administracdo na implementacéo de politicas publicas.

Consagrada a premissa, ndo poderia ser diferente, de que os objetivos previstos na
Constituicdo Federal de 1988, tais como, os dos artigos 3°, 124, 170 e 196, sdo juridicamente
vinculantes para todos os 6rgdos do Estado, e para os detentores do Poder Econdmico fora
do Estado, torna-se imperiosa e inafastavel o controle judicial das politicas publicas.
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E assente na doutrina e jurisprudéncia patria que o Poder Judiciario possui o poder-dever
(dever-poder), com base nos principios objetivos previstos na Constituicdo Federal e tendo
em vista a asseguracdo do que se convencionou denominar de 'minimo necessario’, de
delimitar a margem de discricionariedade dos administradores.

Ademais, quanto ao confronto entre minimo existencial e reserva do possivel, entende-se que
a reserva do possivel ndo pode ser oposta a efetivacao dos direitos fundamentais, ja que nédo
¢ admissivel que o administrador pretira tais direitos essenciais a conservagdo ou
asseguracao da dignidade da pessoa.

Aqueles direitos ndo podem ser limitados em razdo da escassez de recursos financeiros
quando o administrador opta por alocar 0s recursos escassos em outros empreendimentos.
Destarte, reserva do possivel ndo é oponivel a realizacdo do minimo existencial.

Nesse sentido, cita-se o seguinte precedente do STJ, publicado no informativo n° 431:

CRECHE. RESERVA DO POSSIVEL. TESE ABSTRATA.

A tese da reserva do possivel (Der Vorbehalt des Mdglichen) assenta-se na ideia romana de
que a obrigacdo impossivel ndo pode ser exigida (impossibilium nulla obligatio est). Por tal
motivo, ndo se considera a insuficiéncia de recursos or¢amentarios como mera falacia.
Todavia, observa-se que a reserva do possivel estd vinculada a escassez, que pode ser
compreendida como desigualdade. Bens escassos ndo podem ser usufruidos por todos e,
justamente por isso, sua distribuicdo faz-se mediante regras que pressupdem o direito igual
ao bem e a impossibilidade do uso igual e simultaneo. Essa escassez, muitas vezes, €
resultado de escolha, de decisdo: quando ndo ha recursos suficientes, a decisdo do
administrador de investir em determinada area implica escassez de outra que ndo foi
contemplada. Por esse motivo, em um primeiro momento, a reserva do possivel ndo pode ser
oposta a efetivacdo dos direitos fundamentais, ja que ndo cabe ao administrador publico
preteri-la, visto que ndo é opcdo do governante, ndo é resultado de juizo discricionario,
nem pode ser encarada como tema que depende unicamente da vontade politica. Nem
mesmo a vontade da maioria pode tratar tais direitos como secundarios. 1sso porque a
democracia é, além dessa vontade, a realizacdo dos direitos fundamentais. Portanto,
aqueles direitos que estdo intimamente ligados a dignidade humana ndo podem ser
limitados em razdo da escassez, quando ela é fruto das escolhas do administrador. Nao é
por outra razdo que se afirma néo ser a reserva do possivel oponivel a realizacdo do
minimo existencial. Seu conteido, que ndo se resume ao minimo vital, abrange também as
condicBes socioculturais que assegurem ao individuo um minimo de insercdo na vida
social. Sendo assim, ndo fica dificil perceber que, entre os direitos considerados prioritarios,
encontra-se o direito a educacdo. No espaco publico (no qual todos sdo, in abstrato, iguais e
cuja diferenciacdo da-se mais em razdo da capacidade para a acdo e discurso do que em
virtude de atributos biologicos), local em que sdo travadas as relacbes comerciais,
profissionais e trabalhistas, além de exercida a cidadania, a auséncia de educacdo, de
conhecimento, em regra, relega o individuo a posicGes subalternas, torna-o dependente das
forcas fisicas para continuar a sobreviver, ainda assim, em condicdes precarias. Eis a razao
pela qual os arts. 227 da CF/1988 e 4° da Lei n. 8.069/1990 dispGem que a educacao deve ser
tratada pelo Estado com absoluta prioridade. No mesmo sentido, o art. 54, 1V, do ECA
prescreve que é dever do Estado assegurar as criancas de zero a seis anos de idade o
atendimento em creche e pré-escola. Portanto, na hipétese, o pleito do MP encontra respaldo
legal e jurisprudencial. Porém é preciso ressalvar a hipotese de que, mesmo com a alocacéo
dos recursos no atendimento do minimo existencial, persista a caréncia orcamentaria para
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atender a todas as demandas. Nesse caso, a escassez nao seria fruto da escolha de atividades
ndo prioritarias, mas sim da real insuficiéncia orcamentaria. Em situacdes limitrofes como
essa, ndo ha como o Poder Judicidrio imiscuir-se nos planos governamentais, pois eles,
dentro do que é possivel, estdo de acordo com a CF/1988, ndo havendo omissdo
injustificavel. Todavia, a real insuficiéncia de recursos deve ser demonstrada pelo Poder
Pablico, ndo sendo admitido que a tese seja utilizada como uma desculpa genérica para a
omissdo estatal no campo da efetivacdo dos direitos fundamentais, principalmente os de
cunho social. Dessarte, no caso dos autos, em que ndo ha essa demonstracgédo, impde-se negar
provimento ao especial do municipio. Precedentes citados do STF: AgRg no RE 410.715-SP,
DJ 3/2/2006; do STJ: REsp 1.041.197-MS, DJe 16/9/2009; REsp 764.085-PR, DJe
10/12/2009, e REsp 511.645-SP, DJe 27/8/20009.

(REsp 1.185.474-SC, Rel. Min. Humberto Martins, julgado em 20/4/2010.) - destaquei.

De acordo com o laudo produzido pelo laboratorio de arqueologia, etnologia e etno-histéria
da UEM - Universidade Estadual de Maringa, as dguas de todos os pontos coletados na
Terra Indigena Apucarana - TIA encontram-se impréprias para o0 consumo humano, com
excecdo da agua coletada no posto de saude. Na analise realizada, verificou-se a presenca de
coliformes fecais (INQ4, p. 14 - evento 1).

Constatou-se que a comunidade indigena se enquadra na categoria Il da OMS que se
caracteriza por apresentar elevada ocorrénciade enteroparasitos e baixa intensidade das
infeccbes (INQ4, p. 88 - evento 1).

O oficio 1138/2012 evidencia o conhecimento da SESAI acerca da precariedade vivenciada
pela TIA (INQ3, p. 151 - evento 1).

A nota antropoldgica juntada ao inquérito civil (INQ3, p. 183/184 - evento 1) destaca que 0
término do convénio da SESAI com o Municipio de Londrina contribuiu para precarizacao
do servigo de saude oferecido a comunidade indigena, porquanto houve importante reducéo
no quadro de funcionarios contratados.

Seguindo no documento (INQ3, p. 183/184 - evento 1), observa-se que a TIA esta
insuficientemente assistida. Assim, in casu, tem-se que os direitos basicos dos povos
indigenas da Terra Indigena Apucarana nao estdo sendo garantidos pelo Poder Publico.

Conforme ecoa dos autos, ha indicacdo expressa de urgéncia na estruturacdo e melhoria das
condicdes sanitarias (saneamento basico, fornecimento de agua, energia elétrica) e de saude
dos indigenas.

Tenho que ndo merece reparos a decisdo prolatada pelo juizo a quo,
motivo pelo qual adoto a fundamentagdo acima transcrita como razbes de decidir. E
esta a licdo da doutrina. Cito, em especial, a licdo de Ada Pellegrini Grinover e Kazuo
Watanabe (GRINOVER, Ada Pellegrini; WATANABE, Kazuo (Coord.). O controle
jurisdicional de politicas publicas. Rio de Janeiro: Forense, 2011).

Acrescento, apenas, que a auséncia de politicas publicas em determinada
seara, bem como a insuficiente implementacdo pratica das politicas instituidas pela
Administracdo Publica, autorizam a intervencdo judicial, que, diante de tais
circunstancias, ndo configura interferéncia indevida no campo da discricionariedade
administrativa.
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Os argumentos de que a instituicdo das politicas publicas se insere na
esfera da discricionariedade administrativa e de que cabe a Administracdo decidir
acerca da alocacdo dos recursos publicos ndo podem constituir obstaculo a efetiva
implementacdo de direitos e garantias constitucionalmente previstos. A inércia da
Administracdo Publica justifica e demanda a intervencdo do Poder Judiciario.

No caso em tela, diante da comprovacdo de que as comunidades
indigenas apontadas na peca inicial carecem de condi¢cfes sanitérias, situacdo que
indica a auséncia de politica publica efetiva, resta evidente a presenca do fumus boni
iuris e do periculum in mora a autorizar a antecipacdo dos efeitos da tutela. Por fim,
trata-se de aspecto vital para a sadde publica, um minimo de condi¢do sanitaria, com
distribuicdo de agua para a populacéo.

Dispositivo.
Ante 0 exposto, voto por negar provimento ao agravo de instrumento,
nos termos da fundamentagéo.

Des?. Federal MARGA INGE BARTH TESSLER
Relatora



