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ABSTRACT

In order to search for Enterobius vermicularis and other intestinal parasitoses, children living in
a developmental center as well as those attending four day care centers and elementary schools
in Uberlandia were examined by the Graham and Sedimentation techniques. Out of 187
children examined, 53 (28.3%) were infected. The parasite prevalence rates according to
institutions varied from 0% to 60%. The parasites and commensals encountered and their
respective prevalence rates were, Giardia duodenalis (38.3%), E. vermicularis (13.9%),
Hymenolepis nana (9.6%), Ascaris lumbricoides (4.3%), Entamoeba coli (8.5%) and
Entamoeba hartmanni (1.1%). Repeating the Graham technique and the examination of two
homogenized stool samples by the Sedimentation method increased the sensitivity of both
techniques. Children between two and seven years old presented greater prevalence rates. The
rates observed in boys and girls were not different from each other. The results reinforce the
relationship of prevalence of intestinal parasites and social-economiical aspects, as well as
reveals E. vermicularis as one of the most prevalent helminths in children attending day care
centers and elementary schools in Uberléndia.
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INTRODUCTION

Commonly, surveys for human intestinal parasites are based on the
Sedimentation method (18). This is probably due to the fact that this test is
easily performed and yields good sensitivity for many intestinal parasites.
Nevertheless, reliable inferences on prevalence rates for some intestinal
parasites demand use of specific and/or more sensitive techniques (11).
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Enterobius vermicularis (Linnaeus, 1758) is one of the widest
distributed human helminths around the world (6, 8, 16, 21, 26). As
enterobiasis generally cause few relevant health problems and its laboratorial
diagnosis is performed using a specific technique (13), its distribution has been
“ignored ‘in many surveys for human intestinal parasitoses. The main hosts of
this specific human parasite are children and institutionalized persons.
Particularities in its biologic cycle allow auto-infections and intra-domiciliary
transmissions, resulting many times in high infection rates (2, 15, 16, 26).

In the last few years, many studies on the prevalence of intestinal
parasitoses in children have been conducted in Uberldndia and vicinities (3,
4, 9, 19). Nevertheless, in all of the conducted studies the diagnostic
techniques did not permit accurate Enterobiasis prevalence rates. In order to
obtain a more reliable inference on E. vermicularis distribution in children
living in a developmental center as well as in children frequenting day care
centers and primary schools in Uberldndia, a survey using the Graham
technique (13) was performed. The Sedimentation method (18) was also
applied to search for other intestinal parasites and as a control procedure to
permit comparisons to preceding studies carried out in Uberlindia and
vicinities.

MATERIALS AND METHODS

Children from five urban institutions: two day-care centers, a
developmental center (an orphanage for children presenting physical and
mental disabilities) and two mixed institutions (a combination of a preschool
and elementary school) in Uberlandia (18°55°23°°S and 48°17°19”’W), State of
Minas Gerais, were examined using Lutz and Graham techniques for intestinal
parasites. The study was performed between June 1997 and April 1998.

Previous to study initiation, the children’s parents or legal guardians
signed a consent form. The samples collected by the Graham technique were
done at the beginning of the morning. One stool sample was obtained from
each child and placed into flasks containing 10% formol until it could be
examined by Lutz technique. Using the same procedure, a second stool
sample was obtained from part of the children, between a week and 10 days
after the first one. Thereafter, the two stool samples belonging to the same
child were placed into a recipient, homogenized and examined as one. Part of
those children, who were negative for E. vermicularis in the first exam by the
Graham technique, were also submitted to a second exam from a week, up to
10 days after the first one. Six slides obtained from each stool sample (Lutz
technique) and the samples obtained using the Graham technique were
examined under light microscope at the Laboratory of Parasitology, Institute
of Biomedical Sciences, Uberlandia Federal University (UFU).
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The social-economical status of the clientele of each institution was
inferred in regard to their parents or legal guardian’s professions. Institutions
1, 1l are day-care centers and the institution 111 is a developmental center (an
orphanage for children presenting physical and mental disabilities) (see Table
I in Results). All of them are free institutions. The majority of the children
who attended these institutions were from families of lower social-
economical background (labor workers). Institutions IV and V are two mixed
institutions (a combination of a preschool and elementary school) in which
tuition is paid and their clientele belonged to the upper social-economical
level (middle class workers, liberal professionals, small business owners
etc.). The examined children were also separated in five aged groups and by
Sex.

The percentages of children positive to E. vermicularis and to other
parasites were calculated considering the total children submitted to each one
of the techniques, Graham’ and Lutz’, respectively. To compare proportions
of parasitism between age groups, sexes, institutions and diagnostic
techniques, the x° test was applied. In cases in which, using x’ test, significant
differences between more than two proportions were found, data were then
submitted to angular transformation and afterward to Tukey type multiple
comparison test (27). For all statistical analyses, a significance level of 5%
was applied.

RESULTS

Out of the total of 187 children examined, 93 were examined only
by the Graham technique, 14 only by Lutz technique and 80 children were
submitted to both methods. The children from institution III were submitted
only to the Graham technique. Approximately 30% of the examined children
that had a second stool sample collected, were submitted to a second exam by
the Graham technique and almost all of them belonged to institution II. A
total of 53 (28.3%) children were positive for enteroparasites and
commensals. The prevalence rates according to institutions varied from 0% to
60% (Table I). The parasites and commensal species encountered and their
respective distribution were, Giardia duodenalis Stiles, 1915 (synonymous:
Giardia lamblia and Giardia intestinalis) (38.3%), E. vermicularis (13.9%),
Hymenolepis nana (Siebold, 1852) (9.6%), Ascaris lumbricoides Linnaeus
1758 (4.3%), Entamoeba coli (Grassi, 1879) (8.5%) and Entamoeba
hartmanni (Prowazek, 1912) (1.1%) (Table I). More then half of the positive
children (52.2%) presented only one parasite. The most common parasite
association observed were: E. vermicularis + G. duodenalis (13.%) and H.
nana + E. vermicularis + G. duodenalis (6.5%). Both boys and girls
presented almost the same prevalence rates (30.2% and 29.2%) (x2 005, ] =
0.168). The prevalence rates of E. vermicularis observed in boys (14.6%) and
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girls (11.63%) were not statistically different from each other (x’yqs, 1 =
0.386). The age groups that presented greater rates were those between two

and seven years old, including those of E. vermicularis (x%yps, 4 =1 1.3915)
(Table II).

Table I Intestinal parasites and commensal species in children attending five
educational institutions in Uberlindia, State of Minas Gerais
between July and April of 1998.

Species Institution (number examined)

1(27) 1L (55) 115 (79) IV (12) V(14) Total
Giardia duodenalis 9" (39.1)° 25(52.1) “ 2(22.2) 0(0.0) 36 (38.3)
Enterobius vermicularis 2(8.7) 15(29.4) 7(8.9) 0 (0.0} ¢ (0.0) 24 (13.9)
Hymenolepis nana 2(8.7) 7 (14.6) . 0 (0.0} 0(0.0) 9(9.6)
Entamoeba coli 1{4.3) 7(14.6) - 0(0.0) 0(0.0) 8(8.5)
Ascaris lumbricoides 0¢0.0) 4 (8.3) 0(0.0) 0(0.0) 4(4.2)
Entamoeba hartmanni 1(4.3) 0(0.0) - 0(0.0) 0(0.0) 1{1.1)
Total 11 (:9.7) 33 (20.0) 7(8.9) 2 (];.7) 0 (g.()) 53 (28.3)

a: positive children; b: percentage of positive children; c: percentages with different letters are
statistically different from each others. Institution 1II was a developmental center and its children
were submitted only to Graham technique. The percentages of children positive to E.
vermicularis and to other intestinal parasites were calculated considering the children submitted

respectively to Graham’s and Lutz’s techniques. The majority of the children from institution II
were sampled twice.

Table I1. Intestinal parasites and commensal species in different age groups of
children attending five educational institutions in Uberldndia, State
of Minas Gerais.

Species Distribution by age groups

0-1 2-3 4-5 6-7 =8 Total
Giardia duodenalis 3°(33.3)"  15(4L7)  14(40.0) 3(33.3) 1(25.0) 36 (38.3)
Enterobius vermicularis 2(8.0) 10(15.9) 8(14.3) 3(17.6) 1(8.3) 24(13.9)
Hymenolepis nana 0(0.0) 1(2.8) 7(20.0) 1{(1L.1) 0(0.0) 9(9.6)
Entamoeba coli 1(1L1) 4(11.1) 3(8.6) 0(0.0) 0(0.0) 8(8.5)
Ascaris tumbricoides (11D 2(83) 1(2.8) 0(0.0) 0(0.0) 4(4.2)
Entamoeba hartmanni 0(0.0) 1(2.8) 0(0.0) 0(0.0) 0(0.0) 1(1.Y)
Total 3(11.%) 200299y 23317 5(26.3) 2(14.3) 53 (28.3)

B* A A AB B

a: number of positive children; b: percentage of positive children; ¢: percentages with different
letters are statistically different from each other. The percentages of children positives for £,

vermicularis and for other intestinal parasites were calculated considering the number of children
submitted to Graham’s and Lutz’s techniques.

Repeating the Graham technique and the examination of two
homogenized stool samples by Lutz’s technique increased the sensitivity of
both methods to diagnose E. vermicularis and other intestinal parasites
(Tables 1 and III). Significant greater prevalence rates of intestinal parasites
in institutions whose children came from lower social-economical
background were verified (x” 5054 = 15.711) (Table I).
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Table 11I. Prevalence rates of intestinal parasites and commensal species in
children in Uberlandia using Graham and Lutz techniques

Graham test

Lutz technique

. First Second One Two
Species Total stool stool Total
sample sample
: sample  samples

Giardia duodenalis 13 23 36

) ) (26.5°  (5L.1) (38.3)
Enterobius 24

vermicularis 16(9.2) 8(21.5) (13.9) 1(2.0) 1(2.2) 2(2.1)
Hymenolepis nana - - - 5(10.2) 4(8.9) 9(9.6)
Entamoeba coli - - - 120) 7(1L1) 8 (8.5)
Ascaris lumbricoides 1 (0.6) - 1 (0.6) 1(2.0) 2(4.4) 3(4.2)
Entamoeba hartmanni - - - 1(2.0) 0 (0.0) 1(1.1)

Total 17 8 25 19 25 44
(9.8) (21.5) (14.4) (38.8) (55.6) (46.8)

a; number of positive children; b: percentage of positive children. Children that had stools
sampled once were not the same ones whose stools were sampled twice.

DISCUSSION

The present results indicate G. duodenalis as the most prevalent
intestinal parasite in this population, corroborating preceding studies
performed in children from this city and vicinities (3, 4, 9, 19) as well as in
other localities of this country (5, 17, 20, 25). On the other hand, results
indicating E. vermicularis as one of the most prevalent intestinal helminths in
children in Uberlandia had not been shown by any other study until today.
This could be due to the fact that methods adopted in those studies were not
as sensitive to diagnose this parasite as the Graham’s is (Table I11).

Many studies have observed greater prevalence rates of many
intestinal parasites in children from families of low social-economical levels
in Brazil (1, 12, 14, 22). Despite the low number of children examined in
institutions IV and V, it may be observed that the children belonging to those
institutions were less infected by intestinal parasites than the other ones
(Table I). This may be associated to better care they could be having in their
homes and educational institutions, including meals and drinking water (1,
7). On the other hand, the greatest prevalence rates observed in the institution
IT could be due to their children social background and to the fact that almost
all of them were sampled twice. It is assumed that Enterobiasis occurs in
. people of all classes, mainly in children and institutionalized persons (2, 16).
It seems that, in Uberlandia, the prevalence of E. vermicularis in children is
also influenced by social-economical factors. It was expected to find a greater
prevalence rate of E. vermicularis in children from institution III because
communal living conditions and difficulties in maintaining good personal
hygiene make its transmission easier (16). The fact that the prevalence rate of
E. vermicularis encountered in this institution was not as large as initially
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expected ‘might be partially explained by the health care those children have
and,-one more time, by the fact that only part of its children was submitted to
a second exam.

Repeating exams in negative patients is recommended to both
techniques here adopted (9, 18, 23). The repetition of the Graham test and the
obtainment of two stool samples to perform the Lutz’ technique on part of the
children increased the sensitivity of both techniques (Table ). On the other
hand, it could be affirmed that the distribution of intestinal parasitoses
observed in those institutions, where the majority of children had been
sampled-only once, were underestimated. Consequently, the use of the former
procedures in all the sampled children could increase the prevalence rates of
several parasite species here presented. The applying of other than Lutz’s
technique, seen as more sensitive to diagnose some of these intestinal
parasites, would also increase the prevalence rates here encountered and/or
would ‘diagnose other species not encountered here using this technique (5,
10, 11, 19). Using Baerman-Moraes’ technique, Machado & Costa-Cruz
(1998) (19) showed that 13% of pre-school age children were positive for
Strongyloides stercoralis in Uberlandia. On the other hand, the absence of E.
histolyticaldispar in the present study, a very important intestinal parasite in
many Brazilian localities (1, 5, 24), corroborates preceding studies which
also did not encountered or observed low prevalence rates of this parasite in
children in Uberléndia and vicinities (3, 4, 9, 19).

In conclusion, because the Graham technique was also applied in
this study, E. vermicularis is revealed here as one of the most prevalent
intestinal helminths in children attending day care centers and primary
schools in Uberlandia.

RESUMO

Enterobiose e outras parasitoses intestinais em criangas de instituigdes
educacionais de Uberlandia, estado de Minas Gerais.

Para diagnosticar Enterobius vermicularis e outros parasitos intestinais,
examinaram-se, pelas técnicas de Lutz e Graham, as fezes de criangas de um
centro de desenvolvimento fisico e mental infantil, de duas creches e de duas
institui¢des pré-escolares e de ensino primario. De um total de 187 criangas
examinadas, 53 encontravam-se positivas (28,3%). As taxas de prevaléncia
variaram de 0 a 60%, de acordo com a institui¢go. Os parasitos ¢ comensais
encontrados ¢ suas respectivas taxas de infec¢fio foram: Giardia duodenalis
(38,3%), E. vermicularis (13,9%), Hymenolepis nana (9,6%), Ascaris
lumbricoides (4,3%), Entamoeba coli (8,5%) e Entamoeba hartmanni
(1,1%). A repetigdo da técnica de Graham e a obtengfio de duas amostras
fecais em parte das criangas amostradas aumentaram a sensibilidade de
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ambos os métodos. Criangas entre dois e sete anos apresentaram as maiores
taxas de prevaléncia. N3o houve diferenga entre as taxas observadas em cada
sexo. Os resultados reforcam evidéncias da relagdo entre parasitoses
intestinais e aspectos socioeconémicos, assim como apontam E. vermicularis
como um dos helmintos intestinais mais prevalentes em criangas de creches,
pré-escolas ¢ de ensino primario em Uberldndia (MG).

DESCRITORES: Enterobius vermicularis. Criangas. Parasitos intestinais.
Técnica de Graham.
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