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Distribuicao da |leishmaniose tegumentar por imagens
de sensoreamento remoto orbital, no Estado do Parana,
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legumentary leishmaniasis distribution by satellite
remote sensing imagery, in Parana State, Brazil
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Resumo: FUNDAMENTOS - A leishmaniose tegumentar (LT) tem sua epidemiologia pouco conhecida no Estado do Parand.
OgjETIvOS - Verificar a distribuicio geogrifica dos casos de LT em quatro municipios do Parand, usando imagens por sensoria-
mento remoto orbital (ISRO), correlacionando-a com a presenga de vegetacio remanescente e cursos d'dgua.

MEtoDos - A distribuicio de 4.416 casos no Parana, de 1993 a 1998, foi feita com informacdes da ficha de notificacio da
Secretaria de Saude do Estado do Parand. Por ISRO verificou-se a distribuicio de 231 casos de LT e a correlagio destes com as
matas residuais e o grau de antropia nos municipios de Cianorte, Japura, Jussara e Sio Tomé.

Resurrapos - Houve concentracio de casos no Norte e Oeste do Parand. As ISRO mostram que hd relagio muito intima da LT
com as dreas de mata nativa modificada, pequenas matas ciliares ou resquicios destas, nos municipios de Cianorte, Japurd,
Jussara e Sio Tomé.

Concrusio - Em Cianorte, Japurd, Jussara e Sio Tomé a LT tem intima relacio com dreas de mata nativa modificada, pequenas
matas ciliares ou resquicios de ambas. Possivelmente, as dreas onde hd mais casos de LT no Parand guardam semelhangas com
as desses municipios.

Palavras-chave - ecologia; epidemiologia; leishmaniose mucocutinea.

Summary: Background - The epidemiology of tegumentary leishmaniasis (TL) is poorly known in the State of Parand.
OsjecTives - To verify the geographical distribution of TL cases in four municipalities in the State of Parand and correlate the
notified TL cases with the presence of the remaining vegetation and water streams, using images by satellite monitoring.
MerHops - The distribution of 4,416 cases of TL in the State of Parand, from 1993 to 1998, was done according to the noti-
fication records used by the State of Parand Health Secretariat. The distribution of 231 cases of TL and the correlation
between these cases and the remaining forest, as well as the extent to which man bas influenced the environment in
Cianorte, Japurd, Jussara and Sao Tomé municipalities was verified using satellite monitoring

Resurts - The geographical distribution showed a higher concentration of cases in the northern and western regions of
Parand. The satellite monitored images show that there is a close relationship between TL and modified native forest areas,
gallery forest areas or the remainder of both.

Conctusion - It is possible that the areas with higher incidence of TL in Parand are similar to the ones in Cianorte, Japurd,
Jussara and Sdo Tomé municipalities.
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INTRODUCAO

As leishmanioses sdo doencas causadas por proto-
zoarios do género Leishmania, Ross 1903, primitivamente
transmitidos de mamiferos silvestres (reservatorios) para o
homem (hospedeiro) pela picada de flebotomineos (veto-
res). S8o endémicas nas regides tropicais da Ameérica,
Africa e india, nas subtropicais do sudoeste da Asia e no
Mediterrdneo.*

Até meados do século 20 aproximadamente 40 mil
casos de leishmaniose foram assinalados em indmeros pon-
tos do territério brasileiro.? Seguiu-se um breve periodo de
quiescéncia, mas nas duas Ultimas décadas os casos tém
aumentado sensivelmente, segundo notificacdo de todos os
estados®** No Brasil, de 1980 a 1988, foram notificados
107.412 casos de leishmaniose tegumentar, em média
11.935 casos por ano.® Houve expressivo crescimento para
310.767 casos, de 1989 a 1999, em média 28.252 casos por
ano.** Na Regido Sul, nos ultimos 20 anos, foram registra-
dos 6.277 casos, representando 2% do total de ocorréncias
no Brasil, e, desses, 6.264 (99,8%) no Parana*

A leishmaniose tegumentar no Brasil até a décadade
1940 estava intimamente relacionada com a penetragdo do
homem em zonas de florestas em desbravamento, pois a
derrubada de matas para o plantio, a construcéo de estradas
de rodagem, ferrovias, hidrelétricas e implantagdo de
povoados favoreciam o contato do homem com os reserva
torios e vetores de Leishmania.>® Na regido amazonica,
ainda hoje observa-se 0 padrdo epidemiol 6gico de transmis-
s8o fundamentado no contato do homem com o ambiente
silvestre, onde a doenca predomina em individuos adultos
do sexo masculino.

A persisténcia da leishmaniose tegumentar de forma
endémica em areas de colonizagdo antiga tem relacdo com
matas remanescentes modificadas.”** Nessas areas € eviden-
te aadaptacdo de flebotomineos e reservatorios silvestres de
Leishmania, propiciando a formacdo do ciclo desse parasi-
to no peridomicilio, em zonas rurais e na periferia de cen-
tros urbanos.™*

No Estado do Parana a leishmaniose tegumentar
americana vem sendo registrada desde o inicio do século,
com relato de casos até 1958.21"*¢ A doenca so voltou a ser
oficialmente notificada no Parana a partir de 1980, manten-
do-se endémica em diversos municipios, apesar do desma
tamento abusivo ocorrido neste estado.*

A vegetagdo associada a cursos d'agua é fator ecol 6-
gico que tem auxiliado os estudos de distribuicdo da leish-
maniose e aidentificacdo de éreas derisco de infecgéo, pela
andlise de paisagens. Linthicum ef al.® utilizaram a andlise
de paisagens por sensoriamento remoto orbital para a deli-
mitagdo de areas de ocorréncia da febre do Vale do Rift, no
Quénia, Africa. No Brasil, Miranda et al.,”® em imagens
obtidas por sensoriamento remoto orbital, observaram a
associacdo da leishmaniose tegumentar com areas de vege
tacdo arbustiva e a existéncia de corregos.

A ocorréncia de leishmaniose tegumentar tem sido
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INTRODUCTION

Leishmanioses are diseases caused by protozoa of
the genus Leishmania Ross 1903, transmitted primitively
from wild mammals (reservoirs) to Man (host) through the
bite of phlebotomines (vectors). The disease is endemic in
tropical areas of America, Africa and India, as well as in
the subtropics of southwest Asia and the Mediterranean.’

Up to the mid 20th Century, approximately 40 thou-
sand cases of leishmaniasis were recorded in countless
points of the Brazilian national territory.” There was then a
brief period of quiescence, but in the last two decades the
number of cases has been increasing considerably, accor-
ding to notifications from all of the states.** In Brazil, from
1980 to 1988, 107,412 cases of tegumentary leishmaniasis
were notified, representing 11,935 new cases per year.’
There was a marked growth from 1989 to 1999, reaching
310,767 cases, or a mean of 28,252 cases per year** In the
South Region, in the last 20 years, 6,277 cases were regis-
tered, representing 2% of the total occurrences in Brazil
and, of these, 6,264 (99.8%) were in Parana State.”’

Until the decade of the 1940's, tegumentary leishma-
niasis in Brazil was intimately related to Man's penetration
into forested areas, since deforestation to make way for
planting, construction of highways and railroads, hydroe-
lectric power stations and implantation of towns favored
human contact with the reservoirs and vectors of
Leishmania’* In the Amazonian region, one can still obser-
ve an epidemic pattern of transmission based on the
settlers'contact with the wild environment, such that the
disease prevails in adult male individuals.

The persistence of tegumentary leishmaniasis in an
endemic form within areas of long-standing colonization is
related to modification of the remaining forests.”"’ In these
areas there has been an evident adaptation of phlebotomi-
nes and wild reservoirs of Leishmania propitiating the for-
mation of the cycle of this parasite in the peridomicile, both
in rural areas and in the periphery of urban centers."'

In Parana State, American tegumentary leishmania-
sis has been registered since the beginning of the last cen-
tury, with cases reported up until 1958.>""'% The disease was
then only notified officially in Paranad as of 1980 and has
remained endemic in several municipal districts, despite the
abusive deforestation that occurred within this State.”

The vegetation associated to water courses is an eco-
logical factor that has been aiding studies into the distribu-
tion of leishmaniasis and identification of areas of infection
risk, through an analysis of the topography. Linthicum €t
al.” used analysis of topography by orbital satellite monito-
ring for the delimitation of areas of occurrence of Rift valley
fever in Kenya, Afiica. While in Brazil, Miranda & d.,’*
used images obtained by orbital satellite monitoring, to
determine an association of tegumentary leishmaniasis with
areas of bush vegetation and the presence of streams.

The occurrence of tegumentary leishmaniasis has
been notified in various municipal districts in Parana



Lima, Minelli, Teodoro & Comunello

notificada em diversos municipios do Estado do Parana,**
porém ndo foi estabelecida nenhuma relagdo com o nivel
antropico e outras variavel s ambientai s das regides abrangi-
das pelos municipios.

Procurou-se estabelecer neste trabalho: 1) a correla
¢80 dos casos de leishmaniose tegumentar notificados, no
periodo de 1993 a 1998, nos municipios de Cianorte,
Japurg, Jussara e S& Tomé, Estado do Parang, com a pre-
senca de vegetacdo remanescente e cursos d'agua nas loca
lidades com maior probabilidade de infecg8o, utilizando
imagens obtidas por sensoriamento remoto orbital; 1) adis-
tribuicdo geogréfica dos casos de |eishmaniose tegumentar
notificados no Estado do Parang, no periodo de 1993 a
1998, correlacionando-a com as caracteristicas ambientaise
meteorol dgicas (vegetacdo remanescente, precipitacdo plu-
viométrica e temperatura) nas diversas regifes do Parana.

MATERIAL E METODOS
1. Descri¢ao Geral do Estado do Parani

O Estado do Paran& localiza-se na Regido Sul do
Brasil, entre 22°30'58"e 26°43'00"de latitude Sul e
48°05'37"e 54°37'08"de longitude Oeste

Suas cartas climéticas de 1994, elaboradas pelo
Instituto Agrondmico do Parana - lapar,? mostram que ha
trés tipos climaticos no estado, segundo a classificagdo de
Koppen: 1) Af, clima tropical superimido, sem estacéo
seca, com temperatura média em todos os meses superior a
18°C (megatérmico), precipitacdo média no més mais seco
acima de 60mm e isento de geadas; 2) Cfa, clima subtropi-
cal; temperatura média no més mais frio inferior a 18°C
(mesotérmico) e temperatura média no més mais quente
acima de 22°C, com verdes quentes, geadas pouco freqien-
tes e tendéncia de concentragdo das chuvas nos meses de
verdo, contudo sem estagdo seca definida; 3) Cfb, clima
temperado propriamente dito; temperatura média no més
mais frio abaixo de 18°C (mesotérmico), com verdes fres-
cos, temperatura média no més mais quente abaixo de 22°C
e sem estacdo seca definida

A vegetacdo primitiva do Parana, que era constitui-
da por diversos tipos de matas, logo no inicio do século XX
comecou a ser destruida para a extracdo de maderas,
expansdo das lavouras cafeeiras e exploragdo do carvéo
vegetal. Em menos de meio século, as florestas de cobertu-
ra primitiva praticamente desapareceram. Em 1980, delas
restavam apenas 5% e, em 1990, s6 2,6% da vegetacdo ori-
gina, amaioriaem parques e areas de protecdo e conserva
¢80 das matas remanescentes.”

2. Descri¢ao Geral dos Municipios de Cianorte,
Japura, Jussara e Sao Tomé

Os municipios de Cianorte, Jussara, Japura e Sdo
Tomé situam-se na mesorregido do noroeste paranaense,
entre 52°20' e 52°50' longitude Oeste e 23°20" e 23°60' | ati-
tude Sul (Figura 1). Esses municipios pertencem a unidade
geomorfolégica do planato central da bacia do Parang,*

An bras Dermatol, Rio de Janeiro, 77(6):681-692, nov./dez. 2002.

683

State,""" however no relationship has been established with
the level of anthropic activity nor other environmental varia-
bles within the areas covered by these municipal districts.

The objective of this work was to establish: i) a cor-
relation between the notified cases of tegumentary leishma-
niasis, in the period from 1993 to 1998, in the municipal
districts of Cianorte, Japurd, Jussara and San Tome,
Parana State, with the presence of remaining native vegeta-
tion and water courses in the places with a higher infection
probability, using images obtained by orbital satellite moni-
toring; ii) the geographical distribution of the cases of tegu-
mentary leishmaniasis notified in Parand State, in the
period from 1993 to 1998, correlating this with the environ-
mental and meteorological characteristics (remaining nati-
ve vegetation, annual rainfall and temperature) in the
various regions of Parana.

MATERIAL AND METHODS
1. General description of Paranad State

Parana State is located in the South Region of
Brazil, between 22°30'58" and 26°43'00" latitude South and
48°05'37" and 54°37'08" longitude West.”!

The climatic maps of 1994, elaborated by lapar
[Agronomic Institute of Parana]” show that there are three
climatic types in the State, according to Kdoppen's classifi-
cation: 1) Af, tropical superhumid climate, without a dry
station, with a mean temperature in all months greater
than 18°C (megathermic), mean precipitation in the driest
month over 60mm and free from frosts; 2) Cfa, subtropical
climate; mean temperature in the coldest month less than
18°C (mesothermic) and mean temperature in the hottest
month above 22°C, with hot summers, infrequent frosts and
a tendency for a concentration of rainfall in the summer
months, however without a defined dry station, and 3) Cfb,
temperate climate; mean temperature in the coldest month
below 18°C (mesothermic), with cool summers, mean tem-
perature in the hottest month below 22°C and without a
defined dry station.

The primitive vegetation of Parand was constituted
by several types of forests, which at the beginning of the XX
century began to be destroyed for the extraction of wood,
expansion of coffee plantations and production of charcoal.
In less than half a century, the primitive forest covering had
practically disappeared. In 1980, there only remained 5%
and, in 1990, a mere 2.6% of the original vegetation, mostly
in parks and areas of protection and conservation of the
remaining forests.”

2. General description of the Municipal districts
of Cianorte, Japura, Jussara and San Tome

The municipal districts of Cianorte, Jussara, Japurd
and San Tome are located in the mesoregion of northwest
Parand, between 52°20' and 52°50" longitude West and
23°20" and 23°60' latitude South (Figure 1). These municipal
districts belong to the geomorphological unit of the central
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Figura 1: Localiza¢ao geografica
dos municipios de Cianorte,
Japura, Jussara e Sio Tomé.

gue é parte do terceiro planal-
to paranaense® ou planato
arenito-basdltico. O relevo é
de planatos rebaixados, de
topos planos e pouco disseca
dos, com vertentes convexas,
compreendido entre as cotas =

de 250 e 600m de dtitude, e
cujo nivel de base loca é

ESTADD DO PARARA

Figure 1: Geograpbhic location
of Cianorte, Japurd, Jussara
and Sdo Tomé municipalities.

plateau of the Parana Basin,”
which is part of the third
Parana plateau” or sandsto-
ne-basaltic plateau. The relief
is of lowered plateaus, with
flat and little dissected tops,
B with convex slopes, between
250 and 600m of altitude. The
local base of which is consti-

constituido pelo talvegue do

tuted by the thalweg of the

médio rio Ivai, que forma

uma das principais bacias hidrogr&ficas do noroeste do
Parand. A cobertura origina era constituida pela floresta
estacional semidecidual.®? O clima é do tipo tropical sub-
guente superimido com subseca®” Na fase de subseca de
inverno as temperaturas médias sdo inferiores a 18°C. A
pluviosidade média é de 1.700mm/ano.

Nos municipios de Cianorte, Japura, Jussara e Sao
Tomé amata origina foi largamente aterada ou eliminada,
cedendo terreno aos cultivos e ao reflorestamento. Per-
sistem manchas de mata ciliar densa e intrincada, com mui-
tas lianas e taguaras ao longo do rio Ivai, além de pequenas
faixas de mata secundaria de largura variavel. Observam-se
também matas secundarias, que acompanham descontinua
mente os cursos d'agua congtituintes da bacia hidrogréfica
do Ivai. Essas formagdes florestais primérias ou secundérias
favorecem a ocorréncia de flebotomineos, sendo um dos
fatores ambientais de importancia na epidemiologia da
|ei shmani ose tegumentar na regido.

A fauna local de mamiferos nativos e possiveis
reservatorios de Leishmania € pouco numerosa € variada.
As éreas reflorestadas com espécies exdticas e 0s bosques
internamente desbastados atraem poucas espécies animais.
As matas ciliares podem abrigar roedores, gambas, cervos e
raros felinos. Essas formagdes apresentam, contudo, fauna
de aves numerosa e variada.®

A principal atividade econdmica nos municipios de
Cianorte, Japura, Jussara e Sd0 Tomé € a agricultura, com
destaque para as lavouras temporarias e principalmente para
os cultivos de soja, cana-de-aglcar, milho e mandioca.

3. Procedimentos

A distribuicéo dos casos de |eishmaniose tegumentar
notificados nos diversos municipios do Estado do Parang, as
informacdes sobre faixa etéria, sexo, ocupagdo, areade resi-
déncia (urbanalrural) e forma clinica da doenca foram obti-
das do Relatorio de Cadastro de Pacientes de Leishmaniose
no Estado do Parana de 1993 a 1996. Parte dos dados de
1997 foram obtidos desse relatério e parte do Sistema de
Informacdo de Agravos de Notificagdo -Sinan, pois foram
identificadas incompatibilidades nas informacfes dessas

An bras Dermatol, Rio de Janeiro, 77(6):681-692, nov./dez. 2002.

mid river Ivai that forms one
of the main hydrographic basins of northwest Parand. The
original covering comprised semidecidual seasonal forest.”
The climate type is tropical subhot, superhumid with subdry
station.”” In the subdry winter station the mean temperatures
are under 18°C. The mean rainfall is 1,700mm/year.

In the municipal districts of Cianorte, Japurd,
Jussara and San Tome the original forest was extensively
altered or eliminated, to provide land for cultivation and
reforestation. There still persists remnants of dense ciliary
and intricate forest, with many woody lianas and bamboos
along the course of the River Ivai, besides small strips of
secondary forest of variable breadth. There are also some
secondary forests, that uninterruptedly follow the water
courses constituting the Ivai hydrographic basin. These pri-
mary or secondary forest formations favor the occurrence
of phlebotomines and thus are one of the important environ-
mental factors in the epidemiology of tegumentary leishma-
niasis within the region.”®

Local fauna of native mammals and possible reser-
voirs of Leishmania is sparse with little variety. The areas
reforested with exotic species and internally thinned forests
attract few animal species. The ciliary forests can shelter
rodents, skunks, deer and rare felines. These formations
present, however, a numerous and varied fauna of birds.”

The main economic activity in the municipal dis-
tricts of Cianorte, Japura, Jussara and San Tome is agricul-
ture, mainly for cultivation of soy bean, sugarcane, corn
and cassava with a tendency to temporary plantations.

3. Procedures

The distribution of the cases of tegumentary leis-
hmaniasis notified in the various municipal districts of
Parana State, information regarding age group, sex, occu-
pation, residential zone (urban/rural) and clinical form of
the disease was obtained from the Report of Patients with
Leishmaniasis Registered in the State of Paranda from 1993
to 1996. Part of the data for 1997 were obtained from this
report and the remainder from Sinan [System of
Information of Offences of Notification], since irregulari-
ties were detected in the information from these registration
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fontes de registro. Os dados de 1998 foram obtidos inteira-
mente do Sinan. O relatorio supracitado e os dados do Sinan
foram fornecidos pela Secretaria de Salide do Estado do
Parana. Além deles, foram utilizadas fichas de notificacdo e
livros de registro das Regionais de Salde de Cianorte,
Londrina, Maringad e Umuarama, da Secretaria de Salide do
Estado do Parana, paraaretificacdo de informaces arespel-
to das notificagBes. As notificagdes de leishmaniose tegu-
mentar no Estado do Parana de 1993 a 1998 foram analisa-
das uma a uma, eliminando-se grande nimero de casos com
duplo registro e corrigindo-se a procedéncia dos mesmos.

A distribuicdo espacial dos casos de |eishmanio-
se tegumentar nas diversas regides do Estado do Parana
foi feita segundo os municipios de procedéncia e de
notificacdo dos pacientes. Foi estabelecida ainda a cor-
relac@o da distribui¢8o dos casos de |leishmaniose com
as temperaturas, precipitacdes pluviométricas e, espe-
cialmente, matas.

Na Regiona de Salde de Cianorte foram utilizadas
fichas com informagBes complementares de 231 casos de
leishmaniose tegumentar, do total de 382, notificados nos
municipios de Cianorte, Japurg, Jussara e Sdo Tomé, de
1993 a 1998. Esses casos foram selecionados conforme os
locais de maior probabilidade de ocorréncia das infeccOes,
e esses locais definidos com auxilio de plantas contendo a
hidrografia, a malha viéria, os lotes rurais de cada um dos
municipios, incluindo ruas e quadras da zona urbana de
Cianorte.

Os casos identificados foram transferidos para o
Sistema de Informagdes Geograficas-SGI/Sitim 2.5,% junto
com os temas de relevancia para o estudo em questdo, tais
como hidrografia, limites urbanos e municipais. No SGI/
Sitim realizou-se também a classificagdo do uso e ocupacdo
do solo em imagem de sensoriamento remoto orbital, refe-
rente a orbita-ponto 223-076, com data de passagem em 16
de outubro de 1996.

A imagem, produto do sensor milltiplo TM do satélite
Landsat, foi adquirida em formato digital, com nivel de cor-
recdo PL-4 (Processing Level-4), requerendo o georreferen-
ciamento para adquirir propriedades de escala e de projecéo.

Como base cartogréfica utilizaram-se nos estudos
preliminares as cartas planialtimétricas de Umuarama (SF-
22-Y-C) eLondrina (SF-22-Y-D) naescala 1:250.000, produ-
zZidas pelo IBGE. Apds a correcdo geométrica, aimagem foi
classificada utilizando-se o agoritmo Maxver.®

Nesse ponto, utilizou-se 0 SGI para cruzar infor-
magOes a respeito da localizagdo dos casos com os dife-
rentes temas relacionados (classes de uso e ocupacdo do
solo, hidrografia), gerando um mapa preliminar da érea
de estudo, a partir do qual foi possivel definir algumas
subéreas de investigacdo, buscando selecionar aqueles
ambientes com maior quantidade de casos de leishma-
niose, que poderiam ser habitats apropriados de mamife-
ros (reservatorios) e vetores (flebotomineos) de
Leishmania. Dessa forma escolheram-se sete quadrantes
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sources. Data for 1998 were obtained entirely from Sinan.
The aforementioned report and data from Sinan were sup-
plied by the General Secretary of Health of Parand State.
Besides these, notification records and registration books
from the Regional Health Services of Cianorte, Londrina,
Maringa and Umuarama, of the General Secretary of
Health of Parana State, were used for rectification of infor-
mation regarding the notifications. The notifications of
tegumentary leishmaniasis in Parand State from 1993 to
1998 were analyzed on a one-to-one basis, thereby elimina-
ting a great number of cases with double registration and
correcting their origin.

The geographical distribution of the cases of tegu-
mentary leishmaniasis in the various areas of Parana State
was made according to the patients' municipal districts of
origin and notification. Furthermore, the correlation was
established between the distribution of leishmaniasis cases
and temperatures, annual precipitation and especially loca-
tion of forests.

In the Regional Health Service of Cianorte, files
were used with complementary information regarding 231
cases of tegumentary leishmaniasis from a total of 382
cases notified in the municipal districts of Cianorte, Japurd,
Jussara and San Tome, from 1993 to 1998. These cases
were selected according to the locations with a probability
of occurrence of infections, and these places were defined
with the aid of maps showing the hydrography, road net-
works, rural lots of each of the municipal districts, inclu-
ding the streets and blocks in the urban zone of Cianorte.

The cases identified were transferred to the System of
Geographical Information -SGI/Sitim 2.5,” together with other
aspects of relevance for the study in question, such as hydro-
graphy and the urban and municipal limits. The classification
of the use and occupation of the soil from the orbital satellite
monitoring, regarding orbit-point 223-076, with date of passa-
ge on October 16, 1996 was also done using the SGI / Sitim.

The image, produced by the TM multiple sensor of the
Landsat satellite, was acquired in digital format, with cor-
rection level PL-4 (Processing Level-4), necessitating geore-
ferencing to determine properties of scale and projection.

The preliminary studies used planimetric maps of
Umuarama (SF-22-Y-C) and Londrina (SF-22-Y-D) in the scale
1:250,000, produced by IBGE [Brazilian Institute of Geography
and Statistics] as the cartographic basis. After geometric cor-
rection, the image was classified using the Maxver algorithm.”

At this point, the SGI was used to cross-reference
information regarding the location of the cases with the
various related aspects (classifications for the use and occu-
pation of the soil and hydrography), thereby generating a
preliminary map of the study area, starting from which it
was possible to define some sub-areas for investigation, with
a view to delimiting those environments with a greater num-
ber of leishmaniasis cases, which could therefore be appro-
priate habitats for mammals (reservoirs) and vectors (phle-
botomines) of Leishmania In this manner, seven quadrants
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Figura 2: Delimitacao dos quadrantes
das areas de estudo, por imagem de
sensoriamento remoto orbital, dos
municipios de Cianorte,

Japura, Jussara e Sio Tomé.

de 64km? (8 x 8km), nominados de
A até G. A érea de cada quadrante
foi definida de maneira a possibi-
litar a observacdo dos locais mais
provaveis de ocorréncia das infec-
¢oes (Figura 2).

Uma vez definidos os qua-
drantes de A a G, selecionaram-se
os quadrantes A, E, F, G, dos quais
algumas areas foram vistas in loco
para confirmar a presenca de vege-
tacdo e levantar a necessidade da
inser¢éo de novas classes de uso e
ocupacdo do solo ou correcdo das

Figure 2: Delimitation of the
areas of study quadrants,

by satelite remote sensing imagery,
of Cianorte, Japurd, Jussara and
Sdo Tomé municipalities.

of 64km’ (8 x 8km) each were selec-
ted and denominated A to G. The
area of each quadrant was defined
in such a way as to facilitate the
observation of the most probable
places of occurrence of infections
(Figure 2).

Having defined the qua-
drants A to G, quadrants A, E, F and
G were selected, of which some
areas were visited in loco to confirm
the presence of vegetation and
determine the necessity for the ela-
boration of new classes for the use

| AEGERDE
B o —

preexistentes.

Na busca de maior precisdo os quadrantes foram
retificados, utilizando-se como bases cartogréficas folhas
na escala 1:100.000 do Departamento de Servicos
Geograficos do Exército (SF-22-Y-C-111 e VI) e 1:50.000 do
Instituto Brasileiro de Geografia e Estatistica (SF-22-Y-D-I e
IV). Dessa forma foi feita nova classificagdo da imagem,
tendo como subsidios a verificacdo in loco de localidades
da érea em estudo.

Ao término das operagbes supracitadas os dados
foram transferidos para o software Spring 3.3, que gerou 0s
mapas finais dos quadrantes, apresentando a demarcacédo
dos casos nos locais de maior probabilidade de ocorréncia
das infeccBes e a relagcdo espacial com elementos da paisa-
gem, tais como corregos e vegetagao.

Para o conhecimento do nivel antrdpico, dos padrdes
de uso do solo e dainfluéncia desses fatores na ocorréncia
da leishmaniose tegumentar no Estado do Parana realiza
ram-se o georreferenciamento e a classificagdo de fracfes
deimagens orbitais do sensor TM Landsat das regifes norte
(Cena 221-076 de 24/12/97) e oeste (Cena 223-078 de
10/06/96), destacando-se 0s municipios com maior ocorrén-
ciade casos.

RESULTADOS

Segundo a tabela 1 observa-se que em 1994 houve
maior ocorréncia de leishmaniose no Estado do Parana, no
periodo de 1993 a 1998. Nota-se que dos 4.416 pacientes
com |eishmaniose tegumentar 2.808 (63,6%) eram do sexo
masculino. Em ambos os sexos a faixa etaria mais atingida
foi ade 21 a50 anos, com 2.306 (52,2%) casos. A faixaeté
ria de pacientes entre O e 10 anos foi a menos atingida.

Na figura 3 observa-se que a distribuicdo da leish-
maniose tegumentar, de 1993 a 1998, ocorreu especialmen-
te nas regides norte e oeste no Estado do Parana.
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and occupation of the soil or correc-
tion of the preexistent classifications.

In the search for greater precision the quadrants
were rectified, using as a basis cartographic sheets in the
scale 1:100,000 from the Department of Geographical
Services of the Army (SF-22-Y-C-III and VI) and 1:50,000 of
the IBGE (SF-22-Y-D-I and IV). In this manner a new classi-
fication of the image was made, assisted by the verification
in loco of localities within the area under study.

At the end of the above mentioned steps, the data
were transferred to the Spring 3.3 sofiware, which generated
the final maps of the quadrants, presenting the demarcation
of the cases in the places of greater probability for occurren-
ce of infections and the geographical relationship with ele-
ments of the landscape. such as streams and vegetation.

10 ascertain the anthropic activity level, the patterns
of soil usage and influence of these factors in the occurren-
ce of the tegumentary leishmaniasis in Parana State, the
region was georeferenced with classification of fractions of
orbital images from the TM Landsat sensor of the north
areas (Scene 221-076 taken on 12/24/97) and west (Scene
223-078, 06/10/96), highlighting the municipal districts
with greater occurrence of cases.

RESULTS

As shown in table 1, there was a greater occurrence of
leishmaniasis in Parana State in 1994, during the period from
1993 to 1998. It was observed that of the 4,416 patients with
tegumentary leishmaniasis 2,808 (63.6%) were male. For
both sexes the age group most affected was 21 to 50 years old,
accounting for 2,306 (52.2%) cases. The age group of
patients' between 0 and 10 years was the least involved.

Figure 3 shows that the distribution of tegumentary
leishmaniasis, from 1993 to 1998, occurred especially in
the north and west areas of Parana State.



Lima, Minelli, Teodoro & Comunello

687

Tabela 1: Faixa etaria e sexo de pacientes com leishmaniose tegumentar no Estado do Parana, de 1993 a 1998
Table 1: Age-group and sex of patients with tegumentary leishmaniasis in Parand State, from 1993 to 1998

Ano/ Year 1993 1994

1995 1996 1997 1998 Total

FaixaEtaria/ Age group ~ Sexo N. % N. %

N. % N. % N. % N. % N. %

Oa/to 10 M 40 4,9 51 4 21 28 21 34 14 28 14 32 161 37
F 36 44 36 28 18 24 15 25 14 28 15 35 134 3
11a/to 20 M 73 9 135 105 59 78 49 8 35 69 36 83 387 88
F 58 7,1 105 81 40 53 38 62 20 39 11 25 272 6.2
2la/to 35 M 146 179 212 164 159 211 135 22 92 18 74 17,1 818 185
F 70 86 142 1 69 92 51 83 40 78 40 93 412 93
36 a/to50 M 127 156 189 146 129 171 104 169 80 157 73 169 702 159
F 70 86 109 84 63 84 54 88 42 82 36 83 374 85
51 a/to 65 M 8 103 128 99 84 115 5 91 70 137 56 129 478 10,8
F 50 61 89 69 42 56 29 47 30 59 37 86 277 63
66 ou/ or + M 34 42 49 38 33 44 37 6 39 76 30 69 222 5
F 22 2,7 34 26 20 27 17 28 17 33 11 25 121 27
Ignorado / Unknown M 03 04 08 0,6 11 15 05 08 13 26 = = 40 09
F 02 0,2 05 04 04 05 03 05 04 08 = = 18 04
Subtotal / Subtotal M 507 62,2 772 59,8 496 66 407 66,3 343 67,3 283 654 2808 63,6
F 308 37,8 520 40,2 256 34 207 33,7 167 32,7 150 34,6 1.608 364
Total 815 100 1.292 100 752 100 614 100 510 100 433 100 4.416 100

Fonte: Secretaria de Sadde do Estado do Parana/ISEP/Cepi. / Source: Health Secretary of Parand State /ISEP/Cepi.

Aproximadamente 94% dos casos de leishmaniose
tegumentar do estado ocorreram nas regides com clima do
tipo Cfa, e mais de 96% nas regides com temperatura média
anual acima de 18°C. Houve predominio de leishmaniose
nas areas em que as médias anuais das temperaturas mini-
mas e maximas sdo acima de 14°C e acima de 25°C, respec-
tivamente, 0 que abrange as regides norte e oeste do Estado
do Parana (Figura 3).

O maior nimero de natificagbes da doenca (acima de
90% dos casos) ocorreu nas regides cujamédiaanua daumida
derdativado ar oscilou entre 70 e 75%, e praticamente a totali-
dade dos casos registrados ocorreu em areas com precipitacéo
pluviométrica (total médio anud) variando de 1.300 a2.000mm.

Verificou-se que os casos de |ei shmaniose tegumen-
tar estdo distribuidos em 276

Approximately 94% of the tegumentary leishmania-
sis cases in the State occurred in those areas with a Cfa type
climate and more than 96% in areas with annual medium
temperature above 18°C. There was a prevalence of leis-
hmaniasis in areas in which the annual means of the mini-
mum and maximum temperatures were over 14°C and above
25°C, respectively, which includes the areas in the north and
west of Parana State (Figure 3).

The largest number of notifications of the disease (above
90% of the cases) originated in those areas in which the annual
average of relative humidity of the air oscillated between 70 and
75%, and practically all the registered cases occurred in areas
with mean annual precipitation from 1,300 to 2,000mm.

The mentioned cases of tegumentary leishmaniasis
were distributed in 276 muni-

municipios no Estado do
Parand, da seguinte forma
em 173 (62,8%) foram notifi-
cados de um a nove casos,
em 62 (22,5%) de 10 a 24,
em 23 (8,3%) de 25 a49, em
11 (4%) de 50 a 99 e em sete
(2,5%) 100 ou mais.

Figura 3: Distribuigiao dos
casos de leishmaniose
tegumentar no Estado do
Parand, de 1993 a 1998.
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cipal districts in the State of
Parana, as follows: in 173
(62.8%) one to nine cases
M were notified; in 62 (22.5%)
from 10 to 24; in 23 (8.3%)
from 25 to 49; in 11 (4%) from

-'+“'l; i

_ .m 50 to 99, and in seven (2.5%)
! = 100 or more.
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+ e Figure 3: Distribution of
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Tegumentary Leishmaniasis

cases in the State of Parand,

Jfrom 1993 to 1998.
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Nos quadrantes de A a G (Figura 2), abrangendo os
municipios de Cianorte, Japura, Jussara e Sdo Tomé, foram
assinaados 60, 22, 82 e 17 casos de |el shmaniose tegumen-
tar, respectivamente.

Na éarea urbana de Cianorte (Figura 4) assinalaram-
se 37 casos hos locais de maior probabilidade de ocorréncia
da infec¢do por Leishmania, bem como outros cinco fora
dos limites da &rea urbana.

Nas figuras 5 e 6 nota-se a demarcacéo de 59 e 27
casos, respectivamente, com trés demarcados na érea de
intersec¢do dessas figuras e um no Municipio de Cianorte,
totalizando 82 casos pertencentes ao Municipio de Jussarae
demarcados nos locais ou areas de maior probabilidade de
infecco.

Nas fracbes de imagens orbitais do sensor TM
Landsat observou-se que nos municipios em que ocorreram
numerosas notificagbes de leishmaniose tegumentar, de
1993 a 1998, na regido norte do Parand, houve extrema
devastacdo do meio ambiente, persistindo matas nativas de
pequeno porte ou resquicios delas. O mesmo fato vale para
0s municipios da regido oeste do Parana.

DISCUSSAO
O maior nimero de casos de leishmaniose em adul-
tos do sexo masculino esté provavelmente relacionado ao
trabalho rural proximo amatas e a atividades de lazer (prin-
cipamente a pesca) nas margens de rios e corregos com
matas ciliares que, emboraateradas, mantém o ciclo enzot6-
tico de Leishmania. De 147 individuos com adoenca e resi-
dentes em Maringa, 44 (39 homens) se referiram as mar-
gens do rio lval, onde costumavam pescar, COMo 0 Mais
provavel local deinfeccdo. Os resultados da presente inves-
tigagcdo confirmam estudos anteriores que demonstraram a
predominancia da lei shmaniose tegumentar no Sexo mascu-
lino,** incluidos os referentes ao Estado do Parand.***

Os casos relativos a mulheres e a criangas do sexo
masculino, embora em menor propor¢do (40,1%), sdo
expressivos e devem-se mais provavelmente as atividades
rurais desenvolvidas pela méo-de-obra do sexo feminino,
bem como ao habito comum de casas e abrigos de animais
domeésticos serem construidos

In the quadrants of A to G (Figure 2), including the
municipal districts of Cianorte, Japurd, Jussara and San
Tome, 60, 22, 82 and 17 cases of tegumentary leishmania-
sis were recorded, respectively.

In the urban area of Cianorte (Figure 4) 37 cases
were registered in the places with highest probability of
occurrence of infection by Leishmania, as well as another
five cases outside the limits of the urban area.

In Figures 5 and 6 it can be seen that there were 59
and 27 cases, respectively, with three demarcated within the
area of intersection of these figures and one in the
Municipal district of Cianorte, totaling 82 cases in the
Municipal district of Jussara and demarcated in the places
or areas with the highest probability of infection.

In the fractions of orbital images from the TM Landsat
sensor it was observed that in the municipal districts in which
there were numerous notifications of tegumentary leishmania-
sis, from 1993 to 1998, in the north area of Parana, there had
occurred an extreme devastation of the environment, with only
small areas or traces of native forests remaining. The same is
also true for the municipal districts in the west of Parand.

DISCUSSION

The greater number of cases of leishmaniasis invol-
ving male adults is probably related to rural work close to
forests and to leisure activities (mainly fishing) along the
margins of rivers and streams with ciliary forests that,
although altered, still maintain the enzootic cycle of
Leishmania Of 147 individuals with the disease and resi-
dent in Maringd, 44 (39 men) referred to the margins of the
river Ivai, where they fish, as being the most probable place
in which they acquired the infection. The results of the pre-
sent investigation confirm previous studies that demonstra-
ted the males sex bias in tegumentary leishmaniasis,’"*
including those focussing Parand State.”’*

The cases relative to women and male children,
although in a smaller proportion (40.1%,), are expressive and
most probably due to rural activities undertaken by female
labor, as well as the common habit of building houses and
shelters for domestic animals alongside modified native
forests, where the atmosphere

ao lado de matas nativas
moadificadas, cujo ambiente é
mais fresco e agradavel.”
Geramente as habitagtes sdo
construidas préximo as nas-
centes de rios e corregos com
matas ciliares, em funcéo da

Figura 4: Quadrante E da figura
2. Demarcagao dos casos de
leishmaniose tegumentar nos
locais de maior probabilidade
de infeccao, na periferia

da zona urbana de Cianorte,
de 1993 a 1998.

is fresher and more agreea-
ble."” Usually the houses are
built close to the banks of
rivers and streams with
ciliary forests, in order to
facilitate the provision of
water for human consump-

Figure 4: Quadrant E from fig-
ure 2. Delimitation of
Tegumentary Leishmaniasis
cases in the places of bigher
probability of infection, in the
periphery of the urban center
of Cianorte, from 1993 to 1998.
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maior facilidade de obtencéo de &gua para o consumo huma-
no e de animais domésticos.® A infeccdo de mulheres e
criangas é um forte indicio de transmissdo domiciliar €/ou
peridomiciliar de Leishmania, 0 que tem sido reforcado pela
verificagdo de elevadas densidades de flebotomineos no
domicilio e, particularmente, em abrigos de animais domeés-
ticos no peridomicilio de areas endémicas dos estados de
Pernambuco,* Espirito Santo,* Sao Paulo,** e Parana.®*

Houve notificacéo de leishmaniose em 276 munici-
pios do Parana. Contudo, sabe-se que ha concentracéo de
notificacdo da doenca nos municipios que servem como
sede das regionais de salde da Secretaria de Salde do
Estado do Parang, uma vez que o tratamento vem sendo
feito, em regra, nos servigos de dermatol ogia desses muni-
cipios. A retificagdo de informagOes das notificaches feitas
nos municipios de Cianorte, Londrina, Maringa e Umua
rama permitiu verificar que diversos casos de pessoas resi-
dentes em outros municipios foram natificados como refe-
rentes a residentes nagueles municipios. E mesmo entre as
pessoas residentes nos muni cipios acima nominados muitas
ndo eram autéctones. No caso de Curitiba, verificou-se que,
apesar do €levado nimero de casos notificados, ndo harela
to de casos autéctones. Esses fatos comprovam a existéncia
de falhas de notificagdo da doenca no Parana

A maioria dos municipios com ocorréncia de leis-
hmani ose tegumentar esté na érea de dominio de clima Cfa
da classificagdo de Kdeppen (clima subtropical), com pre-
dominio nas faixas de temperatura média anual superior a
18°C, localizando-se 0s municipios com maior nimero de
casos (acima de 100 no periodo considerado) nas faixas de
isotermas médias anuais entre 20 e 22°C.

Aproximadamente 94% dos casos de leishmaniose
tegumentar no Estado do Parana ocorreram nas regides com
climado tipo Cfa, e mais de 96% nas regides com tempera-
tura média anual acima de 18°C. Houve predominio de
leishmaniose nas areas em que a média anual das tempera:
turas minimas é acima de 14°C, e amédia anua das tempe-
raturas maximas acima de 25°C, que abrangem as regides
norte e oeste do Estado do Parana (Figura 1). No Estado de
S0 Paulo, de 1986 a 1995, Camargo-Neves’ observou que
76% dos municipios com notificacdo de leishmaniose
encontram-se na faixa de isotermas médias anuais de 19 a
23°C, com os maiores coeficientes de incidéncianafaixade
temperatura entre 21 e 23°C. Em Corte de Pedra, Bahia, em
area de ocorréncia de leishmaniose, a temperatura variou
entre 16 e 37°C, com média anual de 22°C,* corroborando
0s dados deste trabalho.

Nas regides de ocorréncia do maior nimero de noti-
ficagbes de leishmaniose tegumentar observou-se que a
umidade relativa do ar (média anual) ficou entre 70 e 75%.
Nota-se ainda que a quase totalidade dos casos ocorreu em
areas com precipitagdo pluviométrica que oscilou de 1.300
a1.900mm (médiaanual). Os municipios com maior nime-
ro de registros de casos da doenca se localizam em éreas
com precipitacdo de chuva variavel de 1.500 a 1.800mm.
Na area endémica de Corte de Pedra, Bahia,* foi observada
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tion and domestic animals.” The infection of women and chil-
dren is a strong indication of domiciliary and/or peridomici-
liary transmission of Leishmania which has been reinforced
by the verification of high densities of phlebotomines in the
home and especially in shelters for domestic animals in the
peridomicile of endemic areas in the states of Pernambuco,*
Espirito Santo,” Sdo Paulo,”** and Parana.”*”’

Leishmaniasis was notified in 276 municipal dis-
tricts of Parana. However, it is known that there is a ten-
dency to concentrate notification of the disease in the muni-
cipal districts that serve as head offices for the regional
health services of the General Secretary of Health of the
State of Parand, since treatment is provided, as a rule, in
the dermatology services of these municipal districts.
Rectification of information regarding notifications from
the municipal districts of Cianorte, Londrina, Maringd and
Umuarama enabled the conclusion that several cases of
people resident in other municipal districts were erro-
neously notified as being resident in these municipal dis-
tricts. And even among the patients resident in the above-
mentioned municipal districts many were not autochtho-
nous. In the case of Curitiba, it was found that, in spite of
the high number of notified cases, there were no reports of
autochthonous cases. These facts demonstrate the existence
of flaws in the notification of the disease in Parand.

The majority of the municipal districts with occur-
rence of tegumentary leishmaniasis are in the area with a
Cfa climate, according to Kdeppen's classification (subtro-
pical climate), with bands of annual mean temperature pre-
dominantly over 18°C, while the municipal districts with the
highest number of cases (above 100 in the period conside-
red) are located in the bands of annual mean isotherms bet-
ween 20 and 22°C.

Approximately 94% of the cases of tegumentary leis-
hmaniasis in Parana State occurred in areas with a Cfa cli-
mate, and more than 96% in areas with annual mean tempe-
rature above 18°C. There was a prevalence of leishmaniasis
in areas in which the annual mean minimum temperature is
over 14°C, and the annual mean maximum temperature
above 25°C, which includes areas in the north and west of
Parana State (Figure 1). In Sdo Paulo State, from 1986 to
1995, Camargo-Neves’ observed that 76% of the municipal
districts notifying leishmaniasis were in the band of annual
mean isotherms from 19 to 23°C, with the highest incidence
of coefficients in the temperature band between 21 and 23°C.
In Corte de Pedra, Bahia, an area with occurrence of leis-
hmaniasis, the temperature varied from 16 to 37°C, with an
annual mean of 22°C,* corroborating the data of this work.

In the areas with the highest number of notifications
of tegumentary leishmaniasis it was observed that the rela-
tive humidity of the air (annual mean) was between 70 and
75%. It was also noted that almost all the cases occurred in
areas with a mean annual precipitation that oscillated from
1,300 to 1,900mm. The municipal districts with the highest
number of registrations of the disease were located in areas
with rainfall from 1,500 to 1,800mm. In the endemic area of
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a média anual de 1.300mm de chuva e umidade média de
78%. Camargo-Neves,° no Estado de S&0 Paulo, verificou
maior coeficiente de incidéncia de |ei shmaniose tegumentar
nas areas com quedas de chuva superior a 1.500mm, embo-
ra o maior nimero de municipios com notificacdo da doen-
¢a se locaizasse nafaixa de 1.300 a 1.500mm de chuva.

Na Figura 2, nos quadrantes A a G, estéo demarca-
dos os locais de residéncia de pacientes dos municipios de
Japurd, Cianorte e S8 Tomé. Coincidentemente os locais
de maior possibilidade de infeccao estéo muito proximo de
cursos d'agua com matas ciliares arbustivas ou residuos de
matas primitivas.

Os casos de |ei shmaniose notificados na zona urba-
na de Cianorte (Figura 4) tiveram como locais de maior
probabilidade de infeccdo o domicilio e peridomicilio,
uma vez que as casas se Situam nas proximidades ou nas
margens de matas nativas modificadas. A maior concen-
traco dos casos ocorreu onde a mata apresenta maior grau
de alteracdo, dentro da area denominada Cinturdo Verde
de Cianorte.

A Fazenda Jussara, no Municipio de Jussara, foi
indicada como o local mais provavel de infeccéo dos 37
casos assinalados naFigura 5. Deles, 11 tiveram como local
com grande probabilidade de infeccdo a area conhecida
como horto florestal, constituida por um niicleo de habita
¢oes (colénia) ao lado do corrego do Encontro; mais dois
casos na destilaria e dois na porteira principal da fazenda.
Os 22 casos restantes da Fazenda Jussara ocorreram com
certeza em seus limites, embora ndo tenha sido possivel
determinar mais especificamente os locais provaveis de
infeccdo. Os demais casos (22) da Figura 5 referem-se aos
locais de residéncia proximo a cursos d'agua com manchas
ou resquicios de matas ou a0 lado das matas de maior porte
da Fazenda Jussara.

Corte de Pedra, Bahia,*® an annual average of 1,300mm of
rainfall and mean humidity of 78% was observed.
Camargo-Neves,’ found a higher coefficient of incidence of
tegumentary leishmaniasis in areas of Sao Paulo State with
annual rainfall greater than 1,500mm, although the majo-
rity of municipal districts with notification of the disease
were located in the band with 1,300 to 1,500mm of rainfall.
Figure 2 shows the locations in quadrants A to G of the
patients’ homes in the municipal districts of Japurd, Cianorte
and San Tomé. It can be seen that the areas with the highest
probability of infection coincide with proximity to water cour-
ses with shrub ciliary forests or remnants of primary forests.
The cases of leishmaniasis notified in the urban area of
Cianorte (Figure 4) revealed the home and peridomicile be the
places with the greatest probability of infection, since the hou-
ses are generally located close to or alongside the margins of
modified native forests. The largest concentration of cases
occurred where the forest presents the greatest degree of altera-
tion, within the area denominated the Green Belt of Cianorte.
Fazenda Jussara, in the Municipal district of Jussara,
was indicated as the most probable place of infection among
the 37 cases marked in figure 5. Of these, 11 occurred in the
area with the greatest risk of infection known as the horto flo-
restal [forest reserve], constituted by a nucleus of houses
(colony) beside the Encontro stream; plus two cases in the dis-
tillery and two in the main gate of the farm. The 22 remaining
cases in Fazenda Jussara certainly occurred within its limits,
although it was not possible to determine the probable site of
infection more specifically. The other cases (22) shown in
Figure 5 refer to the location of domiciles close to water cour-
ses with remnants or traces of forests or beside the larger
forests of Fazenda Jussara.
The 21 cases contained in Figure 6 refer to a possible
site of infection called Olaria Andira. Most of the infections

Os 21 casos agrupados na

very probably occurred in the home

Figura 6 tém como possivel local
de infeccdo a Olaria Andird A
maioria das infeccBes ocorreu
muito provavelmente no domicilio
e peridomicilio.

Ressalte-se que na Fazenda
Jussara e na Olaria Andira, onde
houve grande concentracdo de
casos, hd areas extensas de mata
gue, embora modificada, preserva
muitas das caracteristicas da mata
nativa que existia na regio.

No Estado de S&o Paulo, em

Figura 5: Quadrante F da figura 2.
Demarcacao dos casos de
leishmaniose tegumentar nos locais de
maior probabilidade de infec¢ao,

no municipio de Jussara,

de 1993 a 1998.

or peridomicile.

1t should be underscored that
in Fazenda Jussara and Olaria
Andira, where there was a great con-
centration of cases, there are exten-
sive areas of forest that, although
modified, still preserve many of the
characteristics of the native forest
that existed in the region.

In Sdo Paulo State, using
images obtained by orbital satellite
monitoring, Miranda €t a.”® sho-
wed the presence of shrub vegeta-

Figure 5: Quadrant F from figure 2.
Delimitation of Tegumentary
Leishmaniasis cases in the places of
bigher probability of infection in the
municipal district of Jussara, from
1993 to 1998.
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Figura 6: Quadrante G da figura 2.
Demarcacdo dos casos de leishmaniose
tegumentar nos locais de maior
probabilidade de infec¢ao, no
municipio de Jussara, de 1993 a 1998.

imagens obtidas por sensoriamento
remoto orbital, Mirandaet al.”® mos-
traram a presenca de vegetacdo
arbustiva proximo as localidades em
gue pessoas notificadas com leish-
maniose residiam e/ou trabalhavam.
Ainda no Estado de S&o Paulo
Camargo-Neves’ demonstrou que 0s
tipos de vegetacdo natural de
capoeira, residuo de mata e de mata
preservada ocorreram nas areas de
verificagdo dos maiores coeficientes
de incidéncia da leishmaniose tegu-
mentar.

As imagens por sensoria-

Figure 6: Quadrant G from figure 2.
Delimitation of Tegumentary eisbmani-
asis cases in the places of bigher proba-
bility of infection in the municipal
district of Jussara, from 1993 to 1998.

tion close to the places in which
people notified with leishmaniasis
lived and/or worked. Also in Sdo
Paulo  State  Camargo-Neves’
demonstrated that the natural vege-
tation types of capoeira (tall, dense
grasslands), residual forest and
preserved forest occurred in the
areas in which they verified the hig-
hest coefficients of incidence of
tegumentary leishmaniasis.

The images from orbital
satellite monitoring show that
regarding tegumentary leishmania-
sis in the municipal districts of

mento remoto orbital mostram que
nos municipios de Cianorte, Japura, Jussara e Sdo0 Tomé a
leishmaniose tegumentar tem relagdo muito intima com
areas de mata nativa modificada, pequenas matas ciliares ou

seus resquicios e/lou com a &rea domiciliar e peridomiciliar.

A maioria dos casos de leishmaniose tegumentar no

Estado do Parana foi notificado em municipios das regifes
norte e oeste, coincidindo com as éreas em que houve inten-

sa destruicdo da vegetacdo nativa. Possivelmente, os
ambientes em que esta ocorrendo ainfeccao por Leishmania

nas regifes supracitadas se assemelham aos observados nos
municipios de Cianorte, Japura, Jussara e S& Tomé.

CONCLUSOES

1. A leishmaniose tegumentar no Estado do Parana
tem distribuicdo geograficaamplaeirregular, com concentra-
¢ao de casos em municipios das regides norte e oeste, coinci-
dindo com é&reas de alto grau de destruicdo da vegetacdo nati-
va, em decorréncia da exploragéo agricola por monoculturas,
especiamente de milho, soja e cana-de-aglcar, e pastagens;
nessas regides atemperatura média anual ficaacimade 18°C,
aumidade relativa do ar oscila entre 70 e 75%, e a precipita-
¢ao pluviométrica média anua varia de 1.300 a 1.900mm.

2. As imagens por sensoriamento remoto orbital
mostram que nos municipios de Cianorte, Japura, Jussara e
S80 Tomé a leishmaniose tegumentar tem relacdo muito
intima com éreas de mata nativa modificada, pequenas
matas ciliares ou resguicios delas. a
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