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Accepred 19 Apr 2017 Background: Blastocystis is a common protozoon that inhabits human intes-
tinal tract and has a worldwide distribution. This study aimed to determine
subtype (ST) distribution of Blastocystis among school-aged children in a west-

Keywords: ern city of Turkey between Mar and Jun 2014.

Blastocystis, Methods: This cross-sectional study was conducted among primary school
Subtype, children in Mugla between Mar and Jun 2014. Overall, 468 stool samples
Children, from children were examined by direct microscopy and inoculated into Jones
Turkey medium. Blastocystis partial small subunit ribosomal RNA gene (SSU-rDNA)

was amplified and sequenced from culture positive isolates. Subtypes were
determined according to closest or exact match at GenBank and Blastocystis
ST (18S) database.

*Correspondence Email: Results: The positive rate of Blastocystis was 7.4% (n=35) with xenic in-vitro
erdogan.malatyali@adu.edu.tr | culture (XIVC). The subtypes could be identified for 33 (94.2%) isolates; 12
(34.2%) were ST3, 11 (31.4%) were ST1, 9 (25.7%) were ST2, one was (2.8%)
ST7. No relationship was found between Blastocystis infected and non-
infected cases in terms of gastrointestinal symptoms. Additionally, none of
the possible risk factors was related to Blastocystis infection.

Conclusion: Subtypes in children was similar to those reported in most of
the studies that found ST3 as the most common subtype.

Introduction
lastocystis 1s a common entetic pro- ¢ystis have been reported in develop-
tozoon with a wortldwide distribu- ing/undeveloped countries as compared to
tion. High infection rates of Blasto- industrialized ones (1). Additionally, similar to
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other intestinal parasitic infections, children in
underdeveloped countries have more suscep-
tibility to Blastocystis infection because of
poverty-related factors (2).

Recently, researchers have shown an in-
creased interest in pathogenesis of Blastocystss,
however, offers contradictory findings of the
pathogenesis of Blastocystis (3). Blastocystis has a
long-term host colonization and might be
common and diverse member of healthy intes-
tinal flora (4). A link was revealed between
Blastocystis and diseases such as irritable bowel
syndrome and urticaria (5, 6). Moreover, Blas-
tocystis may be an opportunistic pathogen in
immune-compromised patients (7). Microsco-
py, xenic in-vitro culture (XIVC), and molecu-
lar biology-based techniques are used com-
monly used for the detection of Blastocystis di-
agnosis in routine parasitology laboratories
and epidemiological studies (8). Molecular
methods have gained importance in recent
years as they have highest sensitivities and al-
low identifying subtypes (STs) (9). Despite the
increased information on subtype distribution
of Blastocystis, there is still lack of data from
many parts of world.

To date, 17 subtypes of Blastocystis have been
identified from different hosts and nine of
them are known to cause infection in humans
(1). The most diverse Blastocystis subtypes in
humans all around the world are ST1-ST4
which accounts for 90% of total isolates (10).
Currently, there are three main approaches as
the method of choice for Blastocystis subtyping
sequencing of small subunit fRNA gene (SSU-
tDNA) PCR products called as “barcoding”,
PCR with subtype-specific sequence-tagged-
site (STS) primers STS-PCR and real-time
PCR (9, 11).

Several studies deal with Blastocystis subtypes
in Turkey, ST1, 2,3,4,6 and 7 was isolated
from humans in different populations in Tur-
key (12, 13). However, to date, no previous
study has investigated the ST distribution of
Blastocystis in Mugla.

The aim of the present study was to deter-
mine the subtypes of Blastocystis isolated from
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school-aged children in Mugla and to investi-
gate the possible risk factors and symptoms
related to Blastoeystis infection.

Materials and Methods

Samples

Local Ethical Committee of Mugla Sitki
Kocman University (17.10.2014) approved the
present study. The written informed consents
were received from all participants and their
parents.

This cross-sectional study was conducted
among primary school children in Mugla be-
tween Mar and Jun 2014. The schools were
selected by simple random sampling. Mugla is
located in southwest of Turkey, with a popula-
tion of 866.665. Tourism and agriculture are
the main sources of income. Mediterranean
climate reigns in this region characterized by
mild winters and hot, dry summers (14).

A single stool sample was collected from
each student in clean, plastic screw-cap tubes
without any fixatives. A questionnaire was de-
veloped for acquiring the demographic charac-
teristics of patients’ factors which included:
gender, age, residence, income, number of
children and rooms at their home, homeown-
ership, education of parents, occupations of
mother, drinking water supply, and hygiene
habits. Furthermore, we also investigate the
following symptoms: lack of appetite, saliva-
tion during sleeping, headache, perianal itch-
ing, history of parasitic infections, teeth grind-
ing, constipation, abdominal pain and nau-
sea/vomiting in the questionnaire.

Microscopy and cultivation of Blastocystis

Stool samples were examined by direct mi-
croscopy (DM) of native (0.9% Serum physio-
logical) and Lugol’s iodine preparations upon
arrival at the laboratory. Approximately 50 mg
of fresh samples were inoculated into 3 ml of
Jones medium supplemented with 10% fetal
calf serum and incubated at 37 °C in standard
bacteriological incubator. The cultures were
checked by DM on third day and Blastocystis

581


http://ijpa.tums.ac.ir/

Iran J Parasitol: Vol. 12, No. 4, Oct-Dec 2017, pp.580-586

positive samples were subcultured in order to
reduce faecal materials.

PCR and sequencing

After third day of inoculation, subcultures
were centrifuged at 12000 gr for one minute
and genomic DNA was isolated with DNAzol
kit (Thermo Fisher Scientific, Waltham, MA
USA) from pellets according to the manufac-
turet's instructions. The Blastocystis barcode
region of SSU-rDNA gene was amplified in a
single PCR with the primers RD5 and BhRDr
(15) and with a gel documentation system (In-
finity, Vilber Lourmat). The reaction was set
in a 30-pl volume containing: 1-2 ul of tem-
plate DNA, 0.4 pmol of each of the primers,
0.3 U of Taq DNA polymerase (Fermentas),
0.2 mM of each dNTP (Fermentas), 1X Taq
buffer with (NH,),SO, (Fermentas). PCR am-
plifications were purified and sequenced by a
commercial facility (MedSanTek, Istanbul) by
using Applied Biosystems 377 DNA Sequenc-
er.

Identification of Blastocystis STs

The sequences were compared to Blastocystis
SSU-tDNA sequences in GenBank nucleotide
database using BLLAST tool at the National
Center for Biotechnology Information website
(16). Additionally, the sequences were queried
against the Blastocystis Sequence Typing web-
site database (https://pubmlst.org/blastocystis/),
developed by Keith Jolley and sited at the
University of Oxford (17). The ST’ of isolates
were determined according to the exact or
closest matches (18).

Sequences were aligned with references by
using ClustalW algorithm in Molecular Evolu-
tionary Genetics Analysis version 6.0 (MEGA)
and a phylogenetic tree was constructed using
the Neighbor-Joining method in the bootstrap
test (1000 replicates), the evolutionary distanc-
es were computed using the Maximum Com-
posite Likelithood (19, 20). Proteromonas lacertae
18S ribosomal RNA gene partial sequence
(AY224080) was used as out-group in phylo-
genetic analysis.
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Statistical analysis

SPSS (ver. 13.0 Chicago, II., USA) was used
for statistical analysis. The categorical variables
were compared with Fishet’s exact and Pear-
son chi-square tests and significance level was
set as two-sided P-value <0.05.

Results

Overall, 468 students (ages varying from 6
to 11, mean 8.41+1.2) participated in the pre-
sent study from four different schools in
Mugla. The frequency of Blastocystis among
children was 5.5% (26 out of 468) by DM and
7.4% (35 out of 468) by XIVC. The “barcode
region” of Blastocystis SSU-rDNA gene was
amplified in all of 35 culture positive samples
and sequenced. The sequences were deposited
to GenBank with accession numbers:
KU361300-16.

After alignment and phylogenetic analysis of
35 sequences, the STs could be identified in
33 (94.2%) samples; 12 (34.2%) were ST3, 11
(31.4%) were ST1, 9 (25.7%) were ST2 and
one (2.8%) ST7, remaining 2 (5.7%) sequences
nonspecific to Blastocystis, were eliminated. The
phylogeny of Blastocystis isolates inferred from
SSU rRNA gene sequences was shown in the
Fig. 1. Finally, any of risk factors and symp-
toms was statistically related to Blastocystis in-
fection (Table 1 and 2).

b

Discussion

Since children are most vulnerable group to
acquire parasitic infections, they are primarily
the main targets of control programs and epi-
demiological studies (21). In the present study,
7.4% of students were infected with Blastocystis.
The frequency of Blastoeystis in child age
groups ranged from 1.4% to 23.6% according
to recent publications in Turkey (22, 23).
However, most of these studies relied on the
findings with DM of stool samples and suf-
fered from the fact that it was the least sensi-
tive method for diagnosis of Blastocystis in
comparison with XIVC, conventional and re-
al-time PCR methods (24-20).
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Table 1: The descriptive and statistical analysis of possible risk factors for Blastocystis infection

No. of No. of (%) x2 P-value
Variables examined Infected
Gender Male 222 17 7.7 0.20 1.000
Female 246 18 7.3
Age (y1) 7 130 13 10.0
8 106 4 3.8 3.324 0.344
9 116 9 7.8
10 116 9 7.8
Residence Urban 297 18 6.1 2.362 0.124
Rural 171 17 9.9
No. of children 1 103 7 6.8 1.131 0.568
at home 2 288 20 6.9
>3 77 8 10.4
No. of rooms 2 52 3 4.8
at home 3 178 12 6.7 0.653 0.721
>4 238 20 8.4
Home Owner 282 26 9.2 3.109 0.54
ownership Renter 186 9 4.8
Drinking Tap/Bottled 428 29 6.8 3.576 0.059
watet supply Well/spring 40 6 15
Low 219 16 7.3 2.614 0.271
Income* Moderate 154 15 9.7
High 95 4 4.2
Occupation of mother Worker/civil servant 134 8 6.0 0.617 0.432
Housewife 334 27 8.1
The education Literate/Primary 262 20 7.6
of mother Secondary school 53 5 9.4
High school 110 8 7.3 0.806 0.848
University 43 2 4.7
The education Literate/Primary 221 19 8.6
of father Secondary school 58 5 8.6 2.69 0.441
High school 122 5 4.1
University 67 6 9.0
Hand washing Soap 432 31 7.2 0.744 0.388
Only water 36 4 11.1
*Monthly income of families; low: 0-250$, modarate: 251-5003, high: =500%
Table 2: The descriptive and statistical analyses of symptoms
Infected group Non-infected group
(n=433)
Symptoms No. (%) No. (%) X2 P-value
Lack of appetite 9 25.7 121 27.9 0.080 0.777
Salivation during sleeping 12 34.3 130 30 0.278 0.598
Headache 5 14.3 58 13.4 0.022 0.882
Perianal itching 5 14.3 102 23.6 1.578 0.209
History of parasitic infections 4 11.4 23 53 2.229 0.135
Teeth grinding 3 8.6 86 19.9 2.680 0.102
Constipation 6 17.1 61 14.1 0.246 0.620
Abdominal pain 6 17.1 129 29.8 2.524 0.112
Nausea/vomiting 1 2.9 12 2.8 0.001 1.00
Auvailable at: http://ijpa.tums.ac.ir 583
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Fig. 1: The phylogeny of Blastocystis isolates. KU361300-16 Genbank accession numbers of our isolates. Oth-
ers represent references from Genbank with known subtype

In the present study, the positive rate of
Blastocystis increased from 5.5% to 7.4% when
XIVC was used. Thus, our study also high-
lighted the insensitivity of DM as compared to
XIVC. A limitation of our study was that we
extracted DNA from positive cultures and did
not perform PCR assay directly from stool
samples. Thus, the positive rate of Blastocystis
might be higher than we detected because
there might be some slow-growing Blastocystis
that caused overgrowth of one subtype of an-
other in mixed infections (27). PCR-based de-
tection directly from stool was more sensitive
than XIVC (28). A similar result was also re-
ported by Stensvold et al. (29).

A real-time PCR assay was reported by far
the most sensitive and allowed to ST determi-
nation by direct sequencing of qPCR products
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(9). DM and XIC were showed only 29% and
52% sensitivity, respectively.

In recent years, there has been a growing in-
terest in Blastocystis all around the world, pri-
marily after the identification of STs. Alt-
hough many studies carried out about the ST's
in adult age groups, few studies have attempt-
ed to investigate Blastocystis ST's in children (1).
We identified four different subtypes of Blasto-
eystis (ST1, ST2, ST3, and ST7) in children and
ST3 was responsible for the great majority of
infections. All children in a study were infect-
ed with Blastocystis and ST3 was the most
abundant genotype followed by ST1, ST2, and
ST4 (30). In another study, ST1 was found as
the most frequent Blastocystis genotype in Ne-
pali children (31). In Turkey, the frequency of
Blastocystis was 31.7% among children and
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32.8% among adults, the difference was not
statistically significant. In this study, ST3 was
the most common ST in both of the groups
(32). Blastocystis ST's were investigated in dif-
ferent cities of Turkey by STS PCR, sequenc-
ing and real-time PCR in different populations
including IBS patients, symptomatic and
asymptomatic people ST1, ST 2, ST 3, ST 4,
ST 6, and ST 7 were identified (12, 13, 33).
ST3 was found the predominant genotype in a
variety of populations as in the present study
(12, 34, 35). In general, despite the variety of
study populations, our results were consistent
with the other studies in Turkey and other
countries.

In the present study, none of the investigat-
ed parameters was found to be associated with
Blastocystis infection. The factors that influence
Blastocystis frequency have been investigated
and many factors reported: age, nutritional
status, crowded life area, close contact with
animals, poor hygiene practices, poverty, con-
sumption of contaminated food or water (8,
27, 36). We found no relationship between
gastrointestinal symptoms and the presence of
Blastocystis. In a number of studies, Blastocystis
was linked to nonspecific symptoms including
abdominal pain, diarrhea, nausea vomiting,
and flatulence (27, 37). It was not possible to
investigate subtype related pathogenicity due

to the small size of positive cases (35 children).

Conclusion

Our finding on Blastoeystis STs in children,
the predominance of ST3, was similar to those
reported in other studies despite the variety of
study populations. Moreover, our findings of
symptoms and risk factors also increased the
questions about Blastocystis. Therefore, further
research dealing with these issues would be
worthwhile.
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