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ABSTRACT

To determine the indices of prevalence of intekpiagasites and commensals in the residents abecsm region
of Parand State, aetrospective study was conducte, from January/2@@3December/2004 on 3,764 fecal
parasitological examinations performed by a privéaboratory of Ubiratd using the Baermann-Moraester-
sedimentation and Willis methods. Among the indadisl aged eight months to 89 years, 522 (13.9%¢<agere
positive.Giardia lamblia(175/522; 24.2%) was the most prevalent paragit€)(000).Entamoeba colivas the most
common commensal, with 238/552 (32.9%) cases (p8).®eing frequently associated with other speaéhber
parasitic or commensal. The children of preschapt §2-6 years old) and school age (7-14 years) weainly
parasitized (66.0% of positivity; p<0.0000). Momdividuals harbored a single species of parasitg@3(244.6%)
than had multiple species (169; 32.4%). These tesindicated a significant degree of the environtakn
contamination in the cities of Parana, mainly thedimm- and small-sized ones, which was a causediocern in
view of the increase in ecotourism in the region.
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INTRODUCTION especially in the tropical regions (Crompton and
Savioli, 1993). In spite of the urbanization in Latin
The world is a complex ecosystem in whichAmerica over the last four decades, which led to
human disease patterns vary from one country tdecreased percentages of intestinal parasitic
another (Jekel et al., 1999). The presence dhfections, the absolute number of the cases of the
different species of the intestinal parasites and thetestinal parasitoses in both urban and rural
rates of the intestinal parasitism can be viewed asregions has increased (Cancrini et al., 1989; Costa-
digital impression, because it is intimatelyMacedo and Rey, 2000). Associated with a
correlated with the climate and economic factordramework of the chronic diarrhea and
such as per capita income, lifestyle and occupatiomalnutrition, the intestinal parasitoses often
(Tashima and Simdes, 2004). Still a serious publicompromise the physical and intellectual
health problem, mainly in the developingdevelopment, especially among the youngest age
countries, intestinal parasitoses are cosmopolita@roups in a population (Ludwig et al., 1999).
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The population studies of the intestinal parasites iifthis study analyzed all the results of fecal
different regions of Brazil reveal frequencies thaexaminations performed by a private laboratory in
differ greatly according to the local sanitationUbiratd over the period January 2003 through
conditions and the characteristics of the samplBecember 2004. The examinations, all of which
analyzed (Tavares-Dias and Grandini, 1999had been requested by the doctors, were performed
Rocha et al., 2000; Giraldi et al., 2001; Amataby the Baermann-Moraes, Hoffman and Willis
Neto et al., 2004). However, in a country wheremethods (De Carli, 2001).
intestinal parasitoses figure among the maiThe data were analyzed by the program Statistica
public-health  problems, the parasitological(version 6.0). The observed differences in the
investigation has been widely neglected (Ferreirannual and overall prevalences and the distribution
and Marcal Jr., 1997). of the cases by the sex and age group were tested
In Parana, thorough investigations of the fecaby the Chi-square test at a significance level of
parasites have focused mainly on the school-age0%.
children residing in the larger cities such as
Curitiba, Londrina, Maring4 and Cascavel (Ogliari
and Passos, 2002; Marquez et al., 2002; FerreiraRESULTS
al., 2004; Pupulim et al., 2004). Little is known
about the prevalence of the intestinal parasites ar@ver the two years, 3,764 fecal examinations were
commensals in the medium-sized and small citie§one: 2,690 were subsidized through the Federal
in the state. In order to broaden the knowledge dfiealth Care System (Sistema Unico de Saude —
the health conditions in Parana, and in particulaBUS) (71.5 %), and 1,074 were paid for privately or
because the city of Ubiratd is located on thehrough health plans (28.5 %). A total of 522
ecotourism route in this state, this study wag13.9%) examinations revealed at least one species
conducted to determine the indices of thef the protozoan or helminth. The prevalence of
prevalence of intestinal parasites and commensatgirasites and commensals is shown in Table 1.
in the residents of Ubirat&, Parana. There was no difference between the percentage of
the positive fecal examinations in 2004 (13.8%)
compared to 2003 (13.9%) (p = 0.936&3.
MATERIAL AND METHODS intestinalis was most common parasite with 175
(24.2%) parasited persons (p < 0.000) &ndoli
The Municipality of Ubiratd is located in the predominated among the commensals with 238
Central-Western meso-region of Parana and in th2.9%) positive cases (p < 0.000). The ages of the
Goioeré micro-region, 535 km from Curitiba individuals ranged from eight months to 89 years,
(Secretaria Estadual de Desenvolvimento Urbanweith a median of 10 years. There was no
do Estado do Parand — SEDU/PR). Located dalifference between the general prevalence of the
latitude 24° 32' 10" S and longitude 52° 58' 50" Wparasites among the age groups analyzed (p =
the city has an altitude of 550 m. The climate i9.8843). The children of pre-school (2 to 6 years)
mesothermal humid subtropical, with hot summersind school age (7 to 14 years) were most affected
when the rainfall tends to be higher (meanp < 0.0000), constituting 66.0 % of the positive
temperature above 22° C), and winters witlfecal examinations (Table 1). The incidence of the
infrequent frosts (mean temperature below 18° C)nfection in the children aged 7 to 14 was 1.3 times
there is no defined dry season (Secretaria Estaduagher than in the children aged 2 to 6, and 6.2
de Desenvolvimento Urbano do Estado do Paranémes higher than the other age groups. The most
— SEDU/PR). Ubiratd has 22,593 inhabitantsfrequent parasite in the 0-14 age group W@&s
17,240 of whom reside in the urban zone andhtestinalis (27.8%), followed by Ascaris
5,353 in the rural zone (IBGE. Cidades@).umbricoidesand Enterobius vermicularisin the
Agriculture is the main socio-economic activity in21 to 30-year age group, Ancylostomatidae were
the municipality. The city of Ubiratd is a route ofthe most prevalent parasites (Table 1). There was
the people who consider the ecotourism or radicalo significant difference in the percentages of the
sports as a tandem flight or rafting about the rislpositivity for the parasitized females (18.9%) and
of parasite infections, as the region has beautifuhales (19.4%) (p = 0.8341) (Table 2).
waterfalls, streams and hills.
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Table 1 - Distribution of intestinal commensals and pdessby age group, in residents of Ubiratd, Parinéy
January 2003 through December 2004.

Commensals Age group (years) Total
and parasites 0-1 2-6 7-14 15-20 21-30 31-40 41 - 50 >50

n (%) n (%) n (%) n () n () n (%) n (%) n (%) n (%)
Endolimaxnana O (00) 2 (02 3 (©2 1 (03 2 (07 1 (06 1 (06) 0 (0.0) 10 (0.3)
E. coli 3 (21) 43 (41) 102 (75) 23 (6.6) 20 (6.6) 17 (9.4) 15 (85) 15 (7.4) 238 (6.3)
lodamoeba 0 (0.0 1 (0.1) 2 (01 0 (0 O (O 1 (@6 0 (00 0 (00 4 (0.1)
butschlii
E. histolytica/E. 0 (0.0) 16 (1.5) 41 (3.0) 10 (29) 10 (33) 3 (1.7) 6 (34) 6 (300 92 (24)
dispar
Giardia 20 (143) 78 (7.5) 47 (34) 11 (31 8 (27 4 (22) 1 (06) 6 (3.0 175 (4.6)
intestinalis
Ancylostomatidae 0 (0.0) 6 (0.6) 8 (06 4 (1) 9 (B0 2 (11 4 (23 5 (25 38 (1.0
Ascaris 1 (07) 23 (220 39 (29 9 (26) 2 (070 0 (O 1 ((6) 3 (15 78 (2.1)
lumbricoides
Enterobius 1 (7 5 (5 15 (11) 4 @1 1 (03 2 (1.1) 0 (0.0 0 (0.00 28 (0.7)
vermicularis
Hymenolepisnana 2 (1.4) 1 (0.1) 11 (0.8) 1 (0.3) 0 (0.0 0 (0.0 0 (0.0 0 (0.0) 15 (0.4)
Strongyloides 0 (00 3 (03 10 (0797 2 (©6) 6 (200 3 (@17 6 (34 4 (2.0 34 (0.9
stercoralis
Trichuris 0 (0.0) 3 (0.3) 4 (0.3) 2 (0.6) 1 (0.3) 0 (0.0 0 (0.0 0 (0.0) 10 (0.3
trichiura
Total examined 140 (19.3) 1046 (17.3) 1366 (20.6) 350 (19.1) 301 (19.6) 181 (18.2) 177 (19.2) 203 (19.2)3.76<(1%.9)

* prevalence of intestinal commensals and parasites in the popubB2@3764).

Table 2 - Distribution of intestinal commensals and pagssin male and female residents of Ubirata, Pafaoi
January 2003 through December 2004.

Commensals and parasites Sex Total
Male Female

n (%) n (%) n (%)
Endolimax nana 5 (0.3) 5 (0.3) 10 (0.3)
Entamoeba coli 129 (7.0) 109 (5.7) 238 (6.3)
lodamoeba butschlii 0 (0.0) 4 (0.2) 4 (0.2)
E. histolytica / E. dispar 49 (2.7) 43 (2.2) 92 (2.4)
Giardia intestinalis 72 (3.9 103 (5.4) 175 (4.6)
Ancylostomatidae 18 (1.0) 20 (2.0) 38 (2.0)
Ascaris lumbricoides 33 (1.8) 45 (2.3) 78 (2.1)
Enterobius vermicularis 15 (0.8) 13 (0.7) 28 (0.7)
Hymenolepis nana 6 (0.3) 9 (0.5 15 (0.4)
Strongyloides stercoralis 18 (1.0) 16 (0.8 34 (0.9)
Trichuris trichiura 4 (0.2) 6 (0.3) 10 (0.3)
Total patients examined 1846 (18.9) 1918 (19.44) (se:rg (13.9)
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More individuals harbored only a single parasiteDISCUSSION
species (233; 44.6%) than the multiple parasite
species (169; 32.4%t. coli was the species most This investigation utilized the results of 3,760
frequently associated with other species, parasitiecal examinations. Considering the calculation of
or commensal (Tables 3). In 69 examinationsthe sample based on the population of the
which comprised 13.2% of the positive casesmunicipality determined by the program EPI-
E.coli occurred together with Entamoeba INFO 2002 — version 6.0, with an expected
histolyticdEntamoeba dispar Ascaris  frequency of 23% (Porcu and Watanabe, 1998), an
lumbricoideswas the intestinal parasite associatedcceptable 17% error and 99.99% confidence
with the highest number (ten) of different specieslevel, 1,560 examinations were required to
Two species were associated in 140 (26.8%) casex;curately estimate the prevalence of the parasites
and three or more species in 29 (5.6%) cases Ubiratd. Therefore, the present results were
(Table 3). The association between the parasite®nsidered consistent. The large number of the
and commensals was significantly (p < 0.0000gxaminations carried out in two years was
higher among the parasites (Tables 3). equivalent to analyzing 16.7% of the population of
the municipality of Ubirata.

Table 3 - Single and multiple-species parasitism in resiglesft Ubiratd, Parana, from January 2003 through
December 2004.

Single-species parasitism N
A. lumbricoides 42
Ancylostomatidae 17
E. histolyticdE. dispar 1
E. vermicularis 18
G. intestinalis 129
H. nana 7
S. stercoralis 15
T. trichiura 4
Total 233

Multiple-species parasitism

A. lumbricoides + E. vermicularis

A. lumbricoides + G. intestinalis

A. lumbricoides + H. nana

A. lumbricoides + T. trichiura
Ancylostomatidae A. lumbricoides
Ancylostomatidae- G. intestinalis
Ancylostomatidae- S. stercoralis
Ancylostomatidae- G. intestinalis + S. stercoralis
E. vermicularis +Ancylostomatidae

E. vermicularis + G. intestinalis

E. vermicularis + S. stercoralis

E. vermicularis + T. trichiura

H. nana + G. intestinalis

S. stercoralis + A. lumbricoides

S. stercoralis + A. lumbricoides + G. intestinalis
S. stercoralis + G. intestinalis

T. trichiura + Ancylostomatidae

Total

RrbhrrNRRRRRROORRRE RZ
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In this municipality, where the per capita incomeet al., 2004), this prevalence might be higher,
was R$ 382.00 per month, a high percentage dfecause this protozoan, in addition to the reasons
patients used SUS rather than health plans disted at the end of the previous paragraph, sheded
individual payment for the examinations. cysts intermittently (Rocha et al., 2000).

According to the IBGE, in 2000 in Parana, onlyThe progressive increase in the prevalence of the
20.9% (156) of the municipalities had sewageéntestinal parasites up to 14 years could be due to
treatment systems. In Ubiratd, only 70 of the 6,27éhe behavioral changes in the process of the
households were connected to the sewage systegrpwth and child development that favored the
5,207 residences had the running water, and 4,98Bobility and interaction with the environment,
had trash collection (IBGE-cidades@). In 2002ncreasing the exposure time to the environments
and 2003, nine deaths caused by the infectious atetking of adequate basic sanitation (Costa-
parasitic diseases were recorded. In agreemektacedo et al., 1998; Tashima and Simdes, 2004).
with the Human Development Index (HDI) of The decrease in prevalence rates at ages over 15
2000, Ubiratd ranked 228th among theyears coud be explained in part by the immune-
municipalities in the state of Parand and 2327tmediated resistance, acquired through the
among the Brazilian cities; i.e., it was not includedsuccessive contacts with the parasite, and partly
in the middle of the more prosperous cities in théhrough more effective personal hygiene as the
country (IBGE-cidades@). It could be concludecchild grew (Rocha et al., 2000). According to
that the environmental contamination in the citiesGiraldi et al. (2001), contact with soil was one of
of Parana, primarily medium- and small citiesthe most important factors in transmission of the
were high. Nevertheless, the prevalence of thparasitoses to the children under six, whereas the
intestinal parasites and commensals observed aontamination of the water and food was
Ubiratd was 13.9%, lower than the levels found irsignificant in ages over six.

the larger municipalities such as Maringa, wher&he prevalence of the helmintl#s lumbricoides
23% of 4,939 fecal parasitological examinationsand E. vermicularisin the preschool- and school-
were positive (Porcu and Watanabe, 1998)aged children, at a rate of 5.4%, was higher than
Apparently the data were underestimates in theeported by other investigators (Tavares-Dias and
present investigation, since the laboratory did noGrandini, 1999; Rocha et al., 2000; Giraldi et al.,
use the specific methodology for the protozoang001; Tashima and Sim&es, 2004), although this
and only one sample was collected per individual.study used no specific methodology fdf.
Giardia intestinalis a protozoan frequently found vermicularis This finding indicated the existence
in the children up to six years old, in proportionsof poor hygiene conditions in the environments
varying from 5.6% (Machado et al., 1999) towhere the individuals were crowded together in a
78.3% (Machado and Costa-Cruz, 1998), was thgopulation that could easily be reached by the
principal parasite found in the population studiededucation about sanitation, because it consisted
The prevalence of this parasite, together with thenainly of the students.

fecal-orally transmitted commensals such ad3he finding of infected children under the age of
Entamoeba colifound in 32.9% of the population two raised the possibility that the hands, pacifiers
of Ubirata, functioned as the bioindicators of theand domestic animals were vehicles for acquiring
socio-environmental conditions, hygiene, basithe parasites, reflecting the degree of domiciliary
sanitation and quality of the life of the populationand peridomestic contamination resulting from the
(Costa-Macedo et al., 1999; Faulkner et al., 2003unsatisfactory conditions of the basic sanitation
Person-to-person transmission of the giardiasi€Costa-Macedo et al., 1999; Giovannoni and
could also be an important factor, because in thikubiak, 2001). Investigating the means of
closed communities such as the schools and dagransmission of protozoans and helminths on the
care centers, or in the residences that were vepacifiers of children from 0 to 7 years old residing
close to each other, fecal-oral propagation of manyn the Alfenas neighborhood in Minas Gerais,
intestinal parasites and commensals could beedroso and Siqueira (1997) found that 10/86
facilitated (Guilherme et al., 2004; Pupulim et al.(11.6%) of the pacifiers were contaminated,
2004). Although the prevalence Gf intestinalis mainly byA. lumbricoidesaandE. vermicularis

in Ubiratd were similar to the prevalence levels inThe prevalence of multiple parasitism in the
other cities in Parana (Méarquez et al., 2002population investigated was high. The association
Ferreira et al., 2004; Giraldi et al., 2004; Pupulirbetween parasites and commensals occurred
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