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Abstract Parasite infections are common during the
critical developmental period in children. The occurrences
of intestinal parasites are also common in orphanage,
nurseries and schools in Turkey. The study was carried out
to determine the percentage of microsporidium and intes-
tinal parasites in children from Malatya, Turkey. This study
was carried out at the Department of Parasitology of Inonu
University, Turgut Ozal Medical Center, during January—
December 2006. Totally, 1,181 stool samples were exam-
ined using the native-Lugol, sedimentation-techniques,
modified trichrome (MTS), acid-fast-trichrome stain and
calcofluor staining methods. In addition, perianal region
material was taken from the children to examine with
cellophane tape method. Power analyses were performed
for statistical analyses used. Microsporidia were found in
92 (7.8%) of the samples, and also intestinal parasites were
detected in 329 (27.8%). The numbers of infections
according to the species were as follows: 69 (5.8%)
Entamoeba coli, 7 (0.6%) Blastocystis hominis, 114 (9.7%)
Giardia intestinalis, 15 (1.3%) Ilodomoeba butchlii, 8
(0.7%) Dientamoeba fragilis, 7 (0.6%) Taenia spp. 70
(5.9%) Enterobius vermicularis, 11 (0.9%) Hymenolepis
nana, 25 (2.1%) Trichomonas intestinalis, 1 (0.1%) Ascaris
lumbricoides and 2 (0.2%) Chilomastix mesnilii. Also,

S. Calik
Department of Statistics, Firat University, 23119 Elazig, Turkey

U. Karaman (D<)
Health High School, Ordu University, 52100 Ordu, Turkey
e-mail: ulkukaraman@yahoo.com

C. Colak
Department of Biostatistics, Inonu University,
44280 Malatya, Turkey

greater than 90% power values were achieved for statistical
analyses. Whereas the detection rates of microsporidium
and intestinal parasites were found to be low, it was con-
cluded that in addition to intestinal parasites, microspori-
dium should be also searched for in children with
complaints of intestinal system.
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Introduction

Microsporidia cause infections in people, depending on
which species cause the infection. It may proceed to heal
spontaneously. People with a normal immune system typi-
cally have no symptoms, but it may induce species associ-
ated with clinical symptoms including diarrhea, abdominal
pain, muscle aches, eye irritation and cornea ulcers [1, 2].

Primary site of Enterocytozoon bieneusi infection in
humans is usually limited to the enterocytes of the small
intestine. Intestinal E. bieneusi causes chronic diarrhea
which have milder course than cryptosporidial diarrhea.
Common symptoms of intestinal microsporidiosis include
chronic diarrhea, anorexia and weight loss. The diarrhea is
characterized as watery stool without blood and leukocytes.
E. bieneusi infections are associated with an increase in
frequency of defecation, greater than 20 times passing stool
per day. In addition, E. bieneusi infections may also
associate with abdominal pain, nausea, vomiting, fewer and
malnutrition [3—-6]. Infections with Encephalitozoon spe-
cies have overlapping gastrointestinal clinical symptoms
with E. bieneusi, which includes diarrhea, malabsorption
and weight loss [18].

The prevalence of intestinal microsporidiosis is not well
known yet. Bretagne et al. [7] conducted a study in

@ Springer



346

Indian J Microbiol (July—Sept 2011) 51(3):345-349

Ugandan children with diarrhea for a longer period than
72 h using polymerase chain reaction (PCR). They repor-
ted prevalence for E. bieneusi of 17.4%. Termmathurapoj
et al. [8] reported prevalence for Microsporidia of 1.3% in
children in Thailand, detected by calcofluor and Gram-
chromotrope stain.

To our knowledge, no previous studies have been con-
ducted on the prevalence of E. bieneusi in Turkey. How-
ever, microsporidia have been detected by Yazar et al. [9]
in a cancer patient and by Buget et al. [10] in an AIDS
patient. Additionally, some studies have also been reported
on Nosema apis of honey bees by Ozkirim and Keskin [11],
Encephalitozoon cuniculi infection in rabbit colonies by
Eroksuz et al. [12], and Nosema in Coleoptera by Yaman
and Radek [13].

The aim of this study was to determine the rates of
microsporidia and other intestinal parasites in children in
Malatya, Turkey. Totally, 1,181 stool samples were exam-
ined using the native-Lugol, sedimentation techniques,
modified trichrome, acid-fast-trichrome stain and calcofluor
staining methods. In addition, perianal region material will
be taken from the children to examine with cellophane tape
method.

Materials and Methods

This study was carried out at the Department of Parasitology
of Inonu University, Turgut Ozal Medical Center, during
January—December 2006. The protocol of this study was
approved by the Institutional Ethics Committee. Children
admitted in our hospital with complaints of gastrointestinal
system associated with no underlying immunosuppression
or immunodeficiency disorders were included in this study.
Following obtaining the informed consent, the patient’s full
history and complaints were taken.

Stool specimens were collected from a total of 1,181
children. The specimens were coded. Then, the specimens
were assessed for the presence of microsporidia and intes-
tinal parasites by using the native-lugol, sedimentation-
techniques, modified trichrome (MTS), acid-fast-trichrome
stain and calcofluor staining methods. Additionally, peria-
nal region material was taken from all children to examine
with cellophane tape method. In addition to methods of
sedimentation and the native-lugol, cellophane tape method
was also used for the purpose of diagnosis of helminthes
since cellophane tape method is used for the diagnosis of
helminths, especially Enterobius vermicularis.

Statistical Analysis

In the present study, normality assumption was tested by
Kolmogorov—Smirnov Z test for parametric independent
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samples ¢ test. Statistical evaluations were carried out by
independent samples 7 test, Pearson z* and Yates’ corrected
¥ tests as appropriate [14]. Greater than 90% power values
were achieved for statistical analyses used. Power analyses
were performed by NCSS for the tests. P < 0.05 values
were considered statistically significant.

Results

The mean age of the children was 8.13 & 3.95 years, of
which 557 (47.2%) male and 624 (52.8%) female. The mean
ages of the children with or without Microsporidia were
8.63 £ 3.84 year (n =92) and 8.09 £ 3.95 (n = 1,089)
year, respectively, and no significant difference was found
(P > 0.05). Microsporidia were detected in 92 (7.8%) of the
samples (Figs. 1, 2). Also, intestinal parasites other than
microsporidia were detected in 329 (27.8%) of the samples
from patients. The overall infection rates of intestinal par-
asite according to the species were as follows: 69 (5.8%)
Entamoeba coli, 7 (0.6%) Blastocystis hominis, 114
(9.7%) Giardia intestinalis, 15 (1.3%) lodomoeba butchlii,
8 (0.7%) Dientamoeba fragilis, 7 (0.6%) Taenia spp.,
70 (5.9%) Enterobius vermicularis, 11 (0.9%) Hymenolepis
nana, 25 (2.1%) Trichomonas intestinalis, 1(0.1%) Ascaris
lumbricoides and 2 (0.2%) Chilomastix mesnilii. Table 1
summarizes these results in correspondence with the
prevalence of every parasite species.

The rate of occurrence of infections with microsporidia
in children was found to be smaller than the rate of non-
infections. Similarly, the occurrence rates of other intesti-
nal parasites other than microsporidia were smaller than the
rates of non-infections.

Fig. 1 Microsporidia spores in positive sample x100 (modified
trichrome—MTS)
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Fig. 2 Microsporidia spores in positive sample x 100 (calcofluor)

Table 1 Prevalence of infectivity with different species of intestinal
parasites in 1,181 children of Malatya, eastern Turkey (January—
December 2006)

Parasite Non-infected Infected Total

n % n % n %
Microsporidia 1,089 922 92 7.8 1,181 100
Entamoeba coli 1,112 94.2 69 58 1,181 100

1,174 994 7 06 1,181 100
1,067  90.3 114 9.7 1,181 100

Blastocystis hominis

Giardia intestinalis

lodomoeba butchlii 1,166  98.7 15 13 1,181 100
Dientamoeba fragilis 1,173 99.3 8 07 1,181 100
Taenia spp. 1,174 99.4 7 0.6 1,181 100
Enter. vermicularis 1,111 94.1 70 5.9 1,181 100
Hymenolepis nana 1,170  99.1 1109 1,181 100

1,156 979 25 21 1,181 100
1,180  99.9 I 01 1,181 100
1,179 99.8 2 02 1,181 100

Trich. intestinalis
Ascaris lumbricoides

Chilomastix mesnilii

Table 2 The distribution of the microsporidia with regard to gender

Gender Non-infected Infected Total

n %* n %* n %*
Male 520 93.4 37 6.6 557 100
Female 569 91.2 55 8.8 624 100
Total 1,089 92.2 92 7.8 1,181 100

 Line percentage

The distribution of the Microsporidia with regard to
gender was presented in Table 2. There was no significant
relationship between gender and the Microsporidia
(P > 0.05).

Table 3 The distribution of the microsporidia and other intestinal
parasites

Microsporidia Other intestinal parasites

Non-infected Infected Total

n %* n %* n %"
Non-infected 794 72.9 295 27.1 1,089 100
Infected 58 63.0 34 370 92 100
Total 852 72.1 329 279 1,181 100

 Line percentage

As can be seen in Table 3, there is a relationship
between the infection with the microsporidia and infection
with other intestinal parasites (P < 0.05).

Discussion

Although the parasite infections are widespread throughout
the world, affecting every member of the society children
are particularly susceptible. Additionally, chronic parasitic
infections can lead to retardation of mental and physical
development [15].

The present study was performed to determine preva-
lence of microsporidia and intestinal parasites. Based on
the obtained results of this study, it was found that infec-
tions were prevalent (7.8% for microsporidia and 27.8% for
intestinal parasites other than microsporidia) in children
admitted with gastrointestinal health complaints.

The obtained positive rate (7.8%) of microsporidia might
be due to the staining methods. Available literature implicates
the importance of the utilized staining methods for assessment
of the parasites in stool specimens. Kokoskin et al. [16]
described another modification of Weber’s stain using a
higher staining temperature (from room temperature to 50°)
and a shorter staining time (10 min) for optimal results.

Degirolami et al. [17] performed a comparative study
for the sensitivity of Weber’s MTS and identified that
18.6% of the patients were positive for microsporidia. All
44 samples positive by MTS were also positive by Uvitex
2B, concluding that both stains are useful and reliable
methods for detection of microsporidia spores in stools.
Raynaud et al. [18] also identified E. intestinalis by using
MTS and Uvitex 2B staining. In addition, Carter et al. [19]
suggested that MTS staining is sensitive for diagnosis of
microsporidia.

The first case of human microsporidiosis was reported in
1959. Microsporidiosis is mainly seen in immunocompro-
mised people as opportunistic infections [20]. In Leelayo-
ova et al.’s study [21] the parasite was determined as
infectious pathogen in 7.1% of the children with acute and
chronic diarrhea.
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Encephalitozoon spores were detected in cerebrospinal
fluid from a child patient exposed to farm animals suffered
from cerebral symptoms such as fever, headache and con-
vulsion. Two additional cases were reported on immuno-
compromised infant with atypical aplasia in 1973 and the
other was an 11-year old boy with corneal involvement [3].
Again, Bretagne et al. [22] reported microsporidia in stool
samples of 8 out of 980 African children with no clinical
signs. Tumwine et al. [7] performed PCR in stool samples
from children who suffered from diarrhea more than 72 h
and identified E. bieneusi in 17.4% of the children. In a study
from Thailand by Termmathurapoj et al. [8], the rate of 1.3%
microsporidia infection was detected by calcofluor and
Gram-chromotrope staining. These suggest that presence of
microsporidia does not always correlate with immunocom-
promised children and typical symptomatic disease. There-
fore, this condition should be considered in children
admitting with different complaints.

Many studies investigating the prevalence of intestinal
parasites have been carried out in Turkey. In these studies,
high percentages were obtained. (15, 23-25). Studies of
intestinal parasites other than microsporidia were per-
formed involving 0-18 years of age group from other
regions of Turkey. Durmaz et al. [23] reported intestinal
parasites other than microsporidia rate as 89.4%. The
prevalence rates of intestinal parasitic other than micro-
sporidia infections may vary from one area to other. The
rate of infection with more than one species of parasite was
reported in children 6-12 years of age as 48.8, 56 and
65.9% by Gunes et al. [24], Zeyrek et al. [25] and Celiksoz
et al. [26], respectively. Ercevik and Idil [27] reported that
when both of the schools were evaluated with respect to
prevalence or intestinal parasites in Ankara, the prevalence
of intestinal parasites was 10.6% in Ertugrulgazi Primary
Education School and 27.9% in Sahinbey Primary Educa-
tion School. Also, average prevalence of intestinal para-
sites in all of the participant students was 18.4%. In the
present study the rates of infection with microsporidia and
other intestinal parasites were 7.8 and 27.8%, respectively.
A significant association was found between the infections
with microsporidia and other intestinal parasites. Con-
cerning to our study, the infection rates of other intestinal
parasites in the previous mentioned studies were slightly
higher.

The obtained lower rates of infection compared to other
studies may be due to the reasons: (a) screening for intestinal
parasites was performed in schools in the region; (b) the
implementation of treatments for children with parasite
infection; (c) the effectiveness of public health education
given to students and employees in the school. In this study,
since the children applying to the hospital with digestive
system problems were evaluated, the carriers found in public
health screening remained outside the research.

@ Springer

There has been no large scale epidemiological screening
of the microsporidiosis in children from Turkey. However,
other intestinal parasites are similar transmission route to
microsporidia. The available literature indicates the routes
for the transmission of microsporidiosis through fecal-oral
contamination and inhalation by water, soil and contami-
nated food [28, 29]. Therefore, microsporidia may be in
children. In addition, studies in adults are supporting this
result [30]. The cellophane tape method, native-Lugol and
sedimentation methods are routinely performed in patients
with digestive system diseases. However, the staining
methods of MTS, acid-fast-trichrome and calcofluor used
for the diagnosis of parasites are not routinely carried out in
every hospital. But since these methods can be easily done
with chemicals used in laboratory, these procedures do not
bring additional costs.

We also assessed the intestinal parasites other than
microsporidia in children with gastrointestinal complaints
in Malatya. It was also concluded that public health edu-
cation towards prevention of transmission routes of intes-
tinal parasites should be performed. A more comprehensive
study is needed for covering larger areas of Turkey with
species differentiation. Phylogenetic analysis of micro-
sporidia may increase the knowledge of these organisms
and help greatly in evaluating the threat to health of chil-
dren in Turkey.
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