
Introduction

Irritable bowel syndrome (IBS) is a common
chronic gastrointestinal syndrome of large intestine
characterized by abdominal discomfort with bowel
movement and changes in the stool form, which
may cause by several factors such as psychosocial
factor, altered the hypersensitivity and the motility
of the gastrointestinal tract, visceral hyperalgesia,
dietary intakes, food sensitivity and intestinal
inflammation caused by parasitic infection [1,2].
Post-infection is another common onset of IBS
which following gastroenteritis infectious [3]. The
average prevalence of postinfectious IBS following
infectious gastroenteritis is 10% [4]. It has been
mostly described as gastroenteritis outbreaks and
traveler’s diarrhea and several pathogens have been
concerned in the development of IBS including

bacteria such as Escherichia coli, Campylobacter

jejuni, and Shigella sonnei [5,6]. Besides that,
several intestinal parasites such as Entamoeba

histolytica, Trichinella spp. and Blastocystis

hominis have been found as causative factor in the
development of IBS symptoms [7,8]. Although,
several factors may attribute in the development of
IBS syndrome, post infections gastroenteritis
caused by parasitic infection is considered as the
main causes of developing IBS [9,10]. Among
intestinal parasites, Blastocystis hominis is one the
most common protozoan observed in the
gastrointestinal tract of humans as well as livestock
[11]. The parasite is spread directly by faecal-oral
route from person to person or from animal [12].
Blastocystis has be present in several morphological
forms (amoeboid, cyst, granular, vacuolar,
avacuolar and multi-vacuolar forms) and is spread
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from person to another by the faecal-oral route [13].
There are common symptoms among IBS and
Blastocystis infected patients represented by
abdominal pain associated with constipation
diarrhea, nausea, fatigue and cramps [14]. Several
molecular reports have been recorded to estimate
the pathogenic potential of the parasite that
detected in asymptomatic individuals as well as
in symptomatic patients [15,16]. However,
detection of parasite in stool by using microscopic
examination and culturing are time consumed and
required a skilled technologist, hence in the present
study, we attempted to used 18S rRNA gene as
DNA marker for detection the parasites among IBS
patients visiting hospital and clinical care center.
Therefore, this study provides the genetic diversity
of Blastocystis hominis amongst asymptomatic
individuals and IBS patients by using PCR based
methods.

Materials and Methods 

Sample collection 

The study performed at private and public clinic
(Duhok, Iraq) from April 2021 to April 2022. A total
of 250 stool samples were collected from 250
individuals of both gender and different ages (18–70
years): 136 patients had irritable bowel syndrome
(IBS) confirmed by Rome IV Criteria [17], 30 from
nurse staff and 84 control group. During the
interviews, demographic data was collected from all
participants. Double faecal samples were screen by
using microscopy and PCR methods for detection
Blastocystis sp. Microscopic examination and
molecular detection performed at the Research
Laboratory, Duhok Polytechnic University (Duhok,
Iraq). Stool samples were refrigerating at 4°C until
sent to the Research Laboratory for DNA extraction. 

Microbiological and molecular techniques

For diagnosis of oocysts of Blastocystis sp., all
stool samples were directly examined under the
microscope using direct stool wet smears at the
same time, one with Lugol´s iodine and the second
with normal saline. For molecular detection,
the DNA extracted from 200 mg stool samples using
the Presto Stool DNA Extraction Kit (Geneaid,
Taiwan) according to the manufacturer’s protocol.
Detection of Blastocystis was accomplished by
amplified conserved region of 18S small subunit
ribosomal RNA (ssuRNA) gene [18]. Two pairs of
universal primers; forward primer SR1 (5-GCTTAT

CTGGTTGATCCTGCCAGT-3) and reversed
primer SR2 (5-TGATCCCGCAGGTTCA CCTA-3)
were used for amplify a PCR product of bp 1800
bps. The amplification conditions using a Gene
Amp Thermocycler (Applied, Germany) under the
following PCR settings: 94°C for 3 minutes, 35
cycles of 30 second at 94°C, 1 minute at 57°C, 2
minutes at 72°C and a final extension step of 7
minutes at 72°C. Obtained amplicons were
separated by electrophoresis on 1.5% agarose gels
stained with Safe Red DNA Dye. Then, PCR
products were sent to Macrogen company (South
Korean).

All sequences were compared with nine
reference sequences in GenBank (http://www.ncbi.
nlm.nih.gov/BLAST) [15]. The BLAST Basic
Local Alignment Search Tool (http:/ www.ncbinlm.
nih.gov/BLAST) were used for analysis DNA
sequences. Trimming and clean-up of aligned
sequences was done with BioEdite software and the
obtained nucleotide sequences were recorded in the
GenBank to obtained specific accession number.
MEGA10 was used for conducting the phylogenetic
tree by using Maximum Likelihood modes;
Hasegawa-Kishino-Yano.

Statistical analysis 

Results were considered statistically significant
if the P<0.05 and more than that was considered
non-significant. SPSS software (Version 25) was
used for statistical analyses.

Results

The overall prevalence of B. hominis by using
direct microscopy and PCR was 42.8% (107/250)
and 46% (115/250), respectively. Based on
microscopic examination, B. hominis was positive in
79.4% (85/107) among irritable bowel syndrome
patients compared to 1.8% (2/107) in control and
18.6% (20/107) in nurse staff (P≤0.05; Tab. 1). PCR
for B. hominis was positive in 74.7% (86/115) in IBS
patients compared to 3.4% (4/115) in control and
21.7% (25/115) in nurse staff (P≤0.05; Tab. 1). All
microscopically positive samples were also found
positive by PCR, in addition eight microscopically
negative samples (1 sample from IBS, 5 samples
from nurse staff and 2 samples from control) were
found positive by PCR. Hence PCR analysis was
more sensitive than microscopic analyses. The
difference between the prevalence of Blastocystis

spp. using both methods was significant (P≤0.05).
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Our study reported that B. hominis was positive
in collected samples. In both IBS patients and nurse
staff, B. hominis diagnosis by PCR was significantly
positive compared to microscopic examination.
Conventional PCR technique was used to target
small subunit RNA gene sequence of Blastocystis in
250 samples. 115 samples exhibited distinct bands
of 1800 bps on agarose gel which confirm the

presence of Blastocystis spp. Out of 115 samples
that were positive by PCR, only 50 readable
sequences were obtained and were search in NCBI
using n-BLAST algorithm. The BLAST analyses
revealed the presence of subtypes 3 (ST3) of
Blastocystis hominis among the isolated samples.
Our results confirmed that ST3 was the most
prevalent subtype was detected among collected
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Table 1. Comparison of Blastocystis spp. in different groups by using microscopic and PCR techniques

Techniques
Patients IBS

n=136
Nurse staff n=30

Control 
n=84

Total 
n=250

P-value χ2

Microscopy Positive 85 (62.5%) 20 (66.6%) 2 (2.3%) 107 (42.8%) P<0.05
χ2=84.594Negative 51 (37.5%) 10 (73.3%) 82 (83.3%) 143 (57.2%)

PCR Positive 86 (63.2%) 25 (83.3%) 4 (4.7%) 115 (46%) P<0.05
χ2=90.605Negative 50 (36.7%) 5 (16.6%) 80 (95.2%) 135 (54%)

Figure 1. Maximum Likelihood tree displaying relationship amongst SSU rRNA gene sequences of Blastocystis from
this study (red rectangle) with reference sequences from GenBank



samples. Four readable sequences were recorded in
the GenBank under the following accession
number; ON248458-ON248461. The present study
showed that Blastocystis hominis is the causative
agent of irritable bowel syndrome. According to the
constructed phylogenetic tree (Fig. 1). All isolates
were clustered together with other identified strains
of the same species with 99.4–100% genotypes. All
sequence of the Blastocystis with accession number
ON248458-ON248461 were clustered together in
one clade with high bootstrap support from
Maximum Likelihood (66%). The sequence of
EU679346 from USA joins our sequence in a well-
supported clade. Other sequences showed closely
related with different bootstrap as presented in
figure 1. In To our knowledge, this is the first report
revealing the presence of Blastocystis hominies
belonging to the ST3 in IBS patients and nurse staff
from Iraq. 

Discussion

The consequences of our study are that B.

hominis was seen with a higher frequency in
patients suffering from IBS followed by nurse staff
and healthy individuals. Our finding is agreeing
with several studies that have suggested a possible
association between Blastocystis hominis and IBS
[7,19–21]. However, the study shows a positive
association between subtype of Blastocystis and IBS
patients, which suggesting that Blastocystis ST3 can
be regarded as a pathogenic subtype and probable
associated with clinical manifestation diarrhoea.
Domination of ST3 Blastocystis in collected
samples from IBS patients is in line with previous
studies [22–24]. It is possible that we are able to
confirmed the infections with B. hominis in fixed
stool samples by using microscopy with normal
saline and Lugol´s iodine staining and PCR
examination of unfixed stool specimens. Stool
examination under microscope is the standard
diagnostic method for detecting protozoa and
helminths due to easy access to the resources and
less time required to conduct the methods [25].
However, in fresh samples, fat globules and other
contaminants may microscopically diagnosis and
reported as vegetative stages of Blastocystis sp. as
well as the protozoan may rapidly deteriorate and
become microscopically unrecognizable [26].
Besides that, the microscopic based technique was
significantly affected by the number of parasite
presence in the stool samples and false negative

result may associated with ST3 of Blastocystis

which might encyst before shedding and become
hardly recognized by microscopy techniques [27]. 

Hence, molecular methods using PCR assay for
detection of protozoan has become the most
favorable diagnostic method and used as reference
technique for analysis the genetic information due
to its highly sensitivity and specificity over other
technique methods [28,29]. Our results concurred
with other report suggestions that PCR analysis of
B. hominis has a better result than that of
microscopy [12,23,30,31]. In the current study PCR
assay revealed the predominant of ST3 among the
collected samples which is concordance with other
studies conducted worldwide [32,33]. Previous
reports have suggested that the possibility of
subtypes of B. hominis may be linked with
symptomatic and asymptomatic infections
[12,23,30]. Studies among rates shown the different
level of pathological changes in based on the
subtypes. The mild degree was observed in
asymptomatic subtypes (ST2, ST3 and ST4)
infected rats, whereas moderate and severe degree
was observed in symptomatic subtypes (ST1, ST3
and ST4) infected rats. The permeability of the
intestinal cell was improved in symptomatic ST1
comparing with symptomatic ST3 and ST4, infected
rats which shown minimum effects [23]. Hence,
ST1 was considered as highly related to the
pathogenicity of B. hominis [23,30,34].
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