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Blastocystis infection has been reported to be associated with irritable bowel 

syndrome (IBS), inflammatory bowel disease (IBD) and chronic diarrhea. The 

availability of data on the subtypes of Blastocystis hominis found in these patient 

groups would be of interest in understanding the significance of Blastocystis 

infection in chronic illness. This study is a trial to identify Blastocystis subtypes 

among patients with IBS, IBD, chronic diarrhea and a symptomatic individual in 

Kirkuk/ Iraq. The results revealed that diarrhea due to Blastocystis infection were 

highly recorded among patients with IBS and IBD aging from 20 to 29 years using 

direct microscopy examination. In-vitro culturing reveal 104 of Blastocystis 

hominis stages (only 80 samples) were pure and harvested for DNA extraction. 

Whereas Conventional PCR employee from stool culture reveal positive for 

Blastocystis hominis bearing genomic masses ranged from 486 to 512 bps. An 

attempt for detecting the parasite subtypes using subtype 1, 3, 5, 7 was performed, 

and the following results were recorded: high rate 25 % of 53 positive samples 

from total of 80 samples was belongs to subtype 3 followed by 18.75 % for subtype 

1.While for each subtype 5 and 7 only 11.25 % were recorded, P>0.05.Subtypes 3 

and 1 where dominant among elderly patients with IBS and IBD. In a symptomatic 

individual no intestinal parasites including Blastocystis and no an excess 

Candidiasis were recorded. Relationship between patients' gender and Blastocystis 

distribution among gastrointestinal disorder (GID) patients was not significant; 

controversy to patient's ages which show high frequencies of Blastocystis hominis 

among patients aging from 41 to 80 years. Blastocystis hominis mostly coexisted 

with Giardia lamblia among patients with IBS, whereas Entamoeba histolytica was 

highly found among patients with IBD than in IBS patients. Conclusions: Direct 

microscopy is useful method for screening of Blastocystis hominis in stool samples 

of patients with GID, while culturing of feces has had great role in confirming 

positive cases of direct microscopy, parasite harvesting for molecular studies and 

drug monitoring. Polymerase chain reaction (PCR) is more accurate and precise 

technique for detecting subtypes of Blastocystis hominis. Further studies should be 

carried on in the same province using the remaining subtypes for detecting real 

etiology for blastocystiasis among GID patients.  
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Introduction 
 

Intestinal parasitic infections has had 

remarked impact on public heath, 

particularly among peoples living under 

standard levels of sanitation and poor 

hygienic conditions (Alfellani et al., 2013). 

Blastocystis hominis is the most common 

intestinal parasite in humans and many other 

animals (Windsor et al., 2002). Blastocystis, 

an unusual anaerobic, single-celled 

stramenopile, is a remarkably successful 

intestinal parasite of a vast array of host 

species including humans (Stensvold, 2013). 

Infections with this organism are spread 

worldwide and it is often the most 

frequently isolated protozoan in 

parasitological surveys (Boorom et al., 

2008; Chandramathi et al., 2010; Roldan et 

al., 2009). In developing countries, B. 

hominis has higher prevalence (30 to 50 %) 

in comparison with developed countries (1.5 

to 10 %) (Li et al., 2007). The pathogenicity 

of B. hominis still has been debated. A 

report supporting the pathogenic potential of 

this parasite (Ok et al., 1999); that can be 

found in patients with or without 

gastrointestinal symptoms. Some of the 

symptoms associated with Blastocystis 

infection include abdominal pain, 

constipation, diarrhea, alternating diarrhea 

and constipation and others (Qadri et al., 

1989). Irritable bowel syndrome (IBS) is a 

highly prevalent gastrointestinal disorder of 

unknown cause with the same above 

symptoms (Wilson et al., 2004). 

Inflammatory bowel disease (IBD) is a 

disease of unknown cause associated with 

diarrhea and colonic lesions that are 

identified by endoscopy (Sands 2006) . 

However other studies state an opponent 

view point and it is believed that other 

factors probably are the causing agents of 

these symptoms (Kaya et al., 2007; Hussein 

et al., 2008). Morphologically the parasite 

has four phases: vacuolar, granular, amoebic 

and cystic phase. The later phase has been 

considered a dominant phase found in 

environment (soil and water) so, it acts as 

vehicle for transmitting the parasite into the 

host. Human to human and human to animal 

transmission was not obvious (Yoshikawa et 

al., 2004). Diagnosis of B. hominis overlap 

with other causatives of diarrhea specially 

the size of the cysts that measures 3 to 10 

μm which is close to oocysist of Cyclospora, 

Entamoeba histolytica and other protozoan 

parasites (Tan, 2004). Routinely direct 

microscopy by preparing of wet preparation 

of Lugol's iodine, fecal smear staining with 

trichrome stain can demonstrate B. hominis 

(Tan, 2008), but Blastocystis poses 

considerable challenges for the diagnostic 

laboratory. Firstly, the uncertain 

pathogenesis of the parasite discourages 

many clinicians from considering 

Blastocystis to be the etiological agent of 

disease. Secondly, the polymorphic nature 

of the organism in wet mounts can result in 

confusion with yeast, Cyclospora sp., or fat 

globules (Stenzel et al., 1994). For these 

reasons alternative methods such as serology 

particularly ELISA using copro-antigen kit 

was invited to detect B. hominis in stool 

samples rather than direct microscopy 

(Stenzel et al., 1997). Information about B. 

hominis in Iraq was not clear, except the 

study was carried out in south part of 

Baghdad by Raof and Abdul-Raham (2011) 

and in Kirkuk karyaghdi (2013) when they 

carried out diagnostic study on some 

intestinal parasites, via which B. hominis 

contributed 3.6 %. In 2015, Salman in 

Kirkuk city / Iraq who carried on a 

comparative study using direct microscopy 

and ELISA-copro antigen test for detecting 

Blastocystis hominis rate among peoples 

with irritable bowel syndrome, he found the 

all rate of Blastocystosis 58.22% This rate 

was contributed 59.44% and 58.99% for 

direct microscopy finding and ELISA 

testing. Statistically the differences between 
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two methods was not significant. Fecal 

Deoxyribonucleic acid (DNA) analysis by 

nucleic-acid based methods in particular has 

led to significant advances in Blastocystis 

diagnostics and research over the past few 

years enabling accurate identification of 

carriers and molecular characterization by 

high discriminatory power (Clark, 2013). 

Moreover, Blastocystis comprises a 

multitude of subtypes (STs) (arguably 

species) many of which have been identified 

only recently and molecular epidemiological 

studies have revealed a significant 

difference in the distribution of STs across 

host species and geographical regions 

(Stensvold, 2007). Having a cosmopolitan 

distribution, the parasite is a common 

laboratory finding in the stools of 

individuals with and without intestinal 

symptoms across the entire globe and while 

the parasite remains extremely difficult to 

eradicate and isolate in culture, appropriate 

molecular tools are now available to resolve 

important questions such as whether the 

clinical outcome of colonization is linked to 

ST and whether Blastocystis is transmitted 

zoonotically (Stensvold, 2013).Blastocystis 

hominis was not concerned and researched 

in Iraq obviously, only few studies were 

carried out in Baghdad and Kirkuk city(Raof 

and Abdul-Rahim in 2011 , Karyaghdi, 2013 

and Salman,2015).So the current study was 

conducted to as the first molecular study in 

Kirkuk city-Iraq for detecting Blastocystis 

hominis among peoples with Irritable bowel 

syndrome(IBS) using conventional 

Polymerase Chain reaction(PCR) technique 

and to find the parasite subtypes altering the 

IBS.  

 

Materials and methods  
 

Study design 

 

A cross-sectional study was performed from 

the 21 of December/ 2014 till the 21 of 

December /2015 a total of 608 stool samples 

were collected from patients attending into 

gastroenterology and endoscopy unit in 

Azadi teaching Hospital , Private clinics and 

Ibn-Nafees private medical laboratory in 

Kirkuk city. They were diagnosed under the 

supervision of consultant physician. 

Samples were examined in Department of 

basic science labs, Faculty of Dentistry, 

Kirkuk University and Ibn-Nafees private 

medical laboratory. Those patients included 

males and females of different ages ranged 

from 1 year to over than 70 years. 

According to the physical examination; 

patients were suffering from irritable bowel 

syndrome (472) or gastroenteritis such as 

inflammatory bowel disease or other 

disorder gastric disease (59). For each 

patient special questionnaire was filled with 

complete information.  

 

Laboratory investigations  

 

Direct Stool Examination  
 

Macroscopic examination  
 

It was done by naked eyes to determine 

consistency, color, odor and presence of 

blood or mucous.  

 

Microscopic examination  
 

Direct wet mount smear, (WHO, 1991) 

Iodine-stained smear, (King, 1975) Formal-

ether concentration technique (Cheesbrough, 

1987) and Stool culture on Modified Boeck 

and Drbohlavs culture medium (Leelayoova 

et al., 2002)  

 

After one or two subcultures, Blastocystis 

suspensions were centrifuged at 12,000 g for 

1 min. The resulting pellet was stored at -

20ºC until the DNA was extracted.  
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DNA extraction from stool samples  
 

According to The E.Z.N.A. ® Stool DNA 

Kit instructions from Omega bio kit 

company –German DNA from Blastocystis 

hominis was extracted  

 

Total of 145 extracted DNA elutes were 

checked for purity using Thermo Scientific 

Nano DropTM 2000c spectrophotometer 

manual protocol, USA manufactured  

 

Blastocystis hominis DNA amplification 

and sequences  
 

Only 80 Blastocystis hominis DNA extracts 

from a total of 145 samples on Locke-egg 

(LE) media were chosen according to purity 

range (1.6 -1.8) for DNA amplification. 

Briefly, the PCR were conducted in a 

volume 25μl and contained pure Taq 

(Bioneer- Korea) .Each containing 1.5 units 

of Taq DNA polymerase,10 mM Tris-HCl, 

pH 9,50 mM KCl,1.5 mMMgCl2 , 200μM 

of each dNTP and stabilizers, including 

bovine albumin, 2μl of genomic extract and 

0.5 μM of the following primers:  
 

Foreword: 5, GGA GGT AGT GAC AAT 

AAA TC-3, (Bohme)  
 

Reverse: 5, TAA GAC TAC GAG GGT 

ATC TA-3, (Stensvold)  
 

The PCR involved denaturation at 94 Cº for 

7 minutes ,35 cycles at 94 Cº for 60 

seconds,56Cº for 45 seconds ,followed by a 

final extension at 72 Cº for 7 minutes. 

Amplicons from 486 to 512 bps observed 

after electrophoresis on agarose gel were 

considered a positive result that proceeded 

for detecting Blastocystis hominis sub-types 

(1, 3, 5 and 7).  
 

Genotyping  
 

To identify B. hominis genotypes, four pairs 

of Sequences-tagged site (STS) primers 

[SB83, SB227, SB336, and SB155] were 

used with PCR technique (Table 1). PCR 

was performed as following: DNA of 80 

isolates was amplified by specific primers. 

The reaction was carried out within 50 μL 

final volumes including the following 

materials: 10 μL DNA, 5 PG of each pair 

primers, 2.5 mM Cl2Mg, 5 μL PCR buffer 

pH = 8.3, and 0.5 UI Taq DNA polymerase 

[Bioneer]. This combination was entered the 

cycle described as follows: denaturation at 

94˚C for three minutes, and 30 Cycles 

denaturation at 94˚C for 30 sec, annealing at 

56˚C for 30 sec, extension at 72˚C for 30sec, 

and final extension at 72˚C for five min. The 

prod-uct of PCR was flowed on 1.5 % 

agarose gel containing ethidium bromide 

with 100 -1000 bps DNA ladder. 

 

Statistical Analysis  
 

The statistical analysis was performed using 

statistical analysis system (SPSS); version 

16. (SPSS Inc. Chicago IL. USA). 

Frequency and percentage were used with 

qualitative data. Z-test and Chi-square were 

used to compare frequencies.  

 

Results and Discussions  
 

Direct Investigations  

 

Demographical picture of the studied 

groups  
 

Table 2 showed that the mean of patients' 

ages was [(36.09±16.36) and (34.14±15.96) 

years for Irritable Bowel Syndrome (IBS) 

and Inflammatory Bowel Diseases (IBD) 

respectively] while it was (31.66 ±14.21 

years) for healthy control with non-

significant differences between groups (P 

=0.111). 

 

Furthermore, the males was noticed to be 

predominant among the studied groups: 
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healthy control group (HC) [2.86:1 males to 

females ration] so as for (IBS) and (IBD) 

patients [(1.58:1), (1.944:1) M: F ratio for 

IBS and IBD respectively] although there 

was no significant differences between these 

groups (P= 0.178).  

 

According to the main clinical features, and 

in comparison with healthy control group it 

was noticed that there were highly 

significant differences between the IBS and 

IBD groups in comparison with control 

group (P = 0.001). Table 2 revealed that 

there was higher frequency of IBS patients 

186(39.4%) were complaining from diarrhea 

and 131(27.8%) suffering from constipation 

whereas 140(29.7%) of IBS were noticed to 

had alternative cycle of both diarrhea and 

constipation. In comparison with disease 

control group (i.e. IBD group) frequent 

percentage of them 27(34.2%) were 

suffering from diarrhea while 22(27.8%) 

have constipation and comparable frequency 

16(20.3%) have both diarrhea and 

constipation. Unusual 4(7.0%) healthy 

volunteers was observed suffering from 

diarrhea and 7(12.3%) suffering from 

constipation while only one (1.8%) was 

noticed to have alternative cycle of both 

diarrhea and constipation.  

 

Interestingly, according to the mean of BMI, 

IBS patients were almost obese 

(26.1919±3.63Kg/m2), while IBD were 

overweight (25.58±7.12Kg/m2) while the 

healthy control individuals were within the 

normal weight (24.56±3.40 Kg/m2).  

 

The distribution of the studied groups 

according to age groups  
 

The distribution of patients according to age 

groups for both spouses under study 

summarized in (Table 3). 

 

It was found that the majority of IBS 

patients 226(47.9%) were at age group of 

(20-40) years. It is clear from this table that 

this age group form the highest constituents 

of the studied groups not for IBS but also for 

IBD and HC groups [36(45.6%), and 

29(50.9%) for IBD and HC groups 

respectively]. However, there was no 

significant differences between the different 

age groups (P= 0.711)  

 

Determination the etiological agents for 

IBS  
 

In addition to Blastocystis hominis there 

were other pathogens participate in 

triggering of IBS and IBD such as bacteria, 

Giardia lamblia and Entamoeba histolytica 

beside fungal infections particularly 

Candida albicans. Table 4.3 showed the 

distribution of IBS and IBD patients 

according to the laboratory findings. This 

table revealed that Blastocystis hominis was 

form the second etiological agent among 

IBS patients (33.7%) and IBD (41.8%) 

while the other etiological agents involved 

(62.1%) of IBS cases and (25.3%) of IBD 

cases.  

 

On the other hand, in addition to 

Blastocystis hominis, the other mentioned 

causative agents particularly bacteria is the 

most etiological agent among IBS patients 

(26.1%). Fungi, particularly Candida 

albicans was noticed in (7.5%) of IBS cases 

as a sole agent and in (1.5%) in conjugation 

with bacteria whereas no case was recorded 

among HC with bacterial infection as a 

causative agent for diarrhea. On the 

contrary, Blastocystis hominis shared lab-

finding among healthy control group. The 

results of this investigation showed highly 

significant differences in comparison with 

the studied groups. 
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Blastocystis hominis PCR results  
 

Table 5 was exerting purity mean of 

extracted Blastocystis DNA from 104 

positive for Blastocystis hominis as 

1.98±0.178.Also showing positive bands to 

Blastocystis hominis parasite were extended 

from 486 to 512 bps ±1.56 .While figure 1 

exerting mean genomic mass 505±3.25bps 

using the aid of electrophoresis.  

 

From 104 positive stool samples only 80 

samples were harvested on Locke-egg (LE) 

media, only 80 samples were retested by 

conventional PCR technique for getting 

Blastocystis hominis genome sequences, for 

this purpose only the following subtypes( 

1,3,5 and 7) were amplified. The result was 

showed high rate of sub-type3 as 25% 

followed by 18.75% for sub-type1. On the 

other hand the rate 11.25 % was recorded 

for each of sub-type 5 and 7, table 6. 

 

Table 7 was clarifying the relationship 

between Blastocystis hominis subtypes 

distributions in regard of patients' age. Via 

which statistical analysis reveal no 

differences between parasite distribution 

genome sequences and gender although the 

rates of all subtypes in samples from 

females were higher than in male samples 

particularly the subtypes 3 ,P<0.05 . 

 

Considering IBS patients age and 

frequencies of Blastocystis hominis 

subtypes, patients in age group from 61 to 

80 years, there samples show high frequency 

of subtypes than other age groups. The rate 

was 36.25% distributed in 29 samples, 

p<0.05.While patients aging from 41 to 60 

years were comes in second category as 

23.75% was recorded in 19 patients. In spite 

of variances in subtypes sequences 

frequencies between males and females in 

relation to patients ages, but statistically the 

differences was not significant. 

Despite of the intestinal parasites acts vital 

role in causing diarrhea for any community, 

but other external factors such as poverty, 

famines, refuges and internally displaced 

peoples also had role in diarrhea etiology. 

For these reasons the demand for applying 

accurate laboratory method for detecting 

intestinal parasites including Blastocystis 

hominis was required to assess 

blastocystiasis as one causes of diarrhea , 

gastro-intestinal distress particularly irritable 

bowel syndrome and bowel inflammatory 

diseases . Blastocystis hominis (B. hominis) 

is a parasite of uncertain role in human 

disease particularly in diagnosis of irritable 

bowel syndrome. It may be identified during 

a workup for gastrointestinal symptoms, 

usually in stools (Ustun and Tugay, 2006). 

Also this parasite is not widely studied or 

tacked in consider by the physician or by 

laboratory technician in Kirkuk city, so this 

is the first study that carried out in this 

Province on patients suffering from diarrhea 

and those diagnosed as IBS. The overall rate 

of B. hominis 13.5 % was high, this rate was 

contributing 12.74 % among IBS compare to 

0.76% among patients with IBD. These 

finding were reflecting poor hygienic 

condition, low level of sanitation and high 

degree of environmental contamination with 

the cystic stage of this parasite (Leelayoova 

et al., 2008). Another explanation to this 

high rate might be attributed to period in 

which the study was carried on from 21th of 

December 2104 to 21th December of 2015, 

via which Iraqi peoples suffered from war 

that most of peoples in Tikrit, Mosul and 

Ramadi Provinces were migrate from their 

place to Kirkuk city as displaced peoples. 

Migrated peoples habitat in camps or on 

street without any bases such as healthy 

water, lack of food, electricity and etc., all of 

these factors can explain the rail cause to 

this high rate of B. hominis infection. The 

overall rate in current study was not in 

agreement with those recorded in Kirkuk by 
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Karyaghdi (2013) who recorded 3.6 % and 

with that carried on in a Turkish university 

hospital by Ozçakir et al. (2007); who found 

12.2% of B hominis. Moreover the rates of 

infection in neighboring and in some Arab 

countries were higher than that recorded in 

current study; as in Turkey Culha and Ozar 

(2008) found 19.8% in rural area of 

Antakya. While in Hamedan west of Iran, 

Taherkhani et al. (2008) were reported 21% 

of B. hominis. In Naples southern of Italy, 

52.7 % of B. hominis was recorded among 

immigrants (Gualdieri et al., 2011). 

Variance in the rates might be due to size of 

samples, habit of food and water 

consumption or to types of laboratory 

methods usages particularly double methods 

employ in current study.  

 

The etiological agents of gastro-intestinal 

disorders in current study involve 4 

microorganisms as B. hominis, Giardia 

lamblia, Entamoeba histolytica and an 

excess colonization by Candida species 

.Collectively they contribute 65.3% among 

IBS followed by 24.2 % among IBD and 

10.5 % among health control. The rates of B. 

hominis and Giardia lamblia were high 

among IBS patients, the following rates 

12.4% and 5.3 % were recorded respectively 

.Whereas in IBD the rate of 1.7 % was 

found for both parasites equally. On the 

other hand 6.7% of Entamoeba histolytica 

was recorded among IBD compare to the 0.2 

% among IBS .This variation in the rates 

might be attributed to synergism or 

commensalism between Giardia and 

Blastocystis as both of them habitat the same 

region in small intestine (Tan, 2004) .While 

Entamoeba histolytica habitat large intestine 

and it has invasive pattern; these finding was 

highlighting that Entamoeba histolytica can 

be taken in consider among IBD. 

Controversy to B. hominis, Giardia lamblia 

which plays role among IBS. The most 

common approaches for the detection of 

Blastocystis sp. [Stenzel and Boreham, 

1997; Stensvold et al. 2007a; Tan, 2008] 

consist of direct smear examination by light 

microscopic or xenic in vitro culture. 

However, given the occurrence of different 

forms of Blastocystis sp. (especially the 

hardly recognizable cystic form), 

deterioration caused by environmental 

conditions or drug treatment and the fact 

that Blastocystis sp. can be confused with 

other microorganisms, this method seems to 

have largely underestimated this parasite in 

the context of enteric parasite diagnosis.  

 

Moreover, culturing this parasite is time 

consuming and can bias subsequent 

genotyping due to the different ability of 

isolates to grow in selective medium 

[Roberts et al., 2011]. Therefore, to 

overcome these limitations, several 

molecular polymerase chain reaction (PCR)-

based diagnostic approaches using feces 

directly or after culture of fecal specimens 

have been described [Santin et al., 2011; 

Yoshikawa et al., 2004; Scicluna et al., 2006 

Roberts et al., 2011]. Studies comparing the 

relative performances of these various 

diagnostic methods [Suresh and Smith, 

2004; Parkar et al., 2007; Stensvold et al., 

2007a] showed that the PCR approach was 

as sensitive as the culture approach. More 

recently, Poirier and colleagues reported a 

highly sensitive real-time quantitative PCR 

(qPCR) assay developed to detect 

Blastocystis sp. in stool samples [Poirier et 

al., 2011]. Therefore conventional PCR 

technique was applied for detecting 

Blastocystis in current study and sequences 

of Blastocystis DNA extracts from stool 

samples were checked to positive cases by 

using culture and direct microscopy in order 

to obtain the parasite subtypes. High rate 25 

% of positive cases were with subtype -3 

this finding referring to specific human 

subtype and pointing to probability of 

human to human transmission in Kirkuk 
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community. This finding was compatible 

with that recorded by Yoshikawa et al., 

2004) who refer to the following records: 

92.5% in Bangladesh, 70 % in Japan and 52 

% in China. Also agreed with that recorded 

in Egypt by Abaza et al., 2014 whom they 

found this subtype in feces of patients with 

IBS as 56.1%.  

 

Table.1 Primer sequences used in the study. 

 

 
 

Table.2 Demographical picture for the studied groups  
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Table.3 Distribution of the studied groups according to age groups 

 

 
 

Table.4 Distribution of the studied groups according to the causative agents 

 

 
 

Table.5 Blastocystis hominis DNA purity assessment by Nono-drop2000 spectrophotometry 

using different two wave lengths with mean absorbance  
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Table.6 Frequency of different genotypes of 80 Blastocystis hominis isolates 

 

 
 

Table.7 Frequencies of Blastocystis hominis sub-types (1, 3, 5, 7) and total rate among 80 

positive cases by direct microscopy in relation to genders. 

 

 
 

Table.8 Distribution of Blastocystis hominis according to sub-types (1, 3, 5, and 7) in relation to 

patient's ages. 
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Fig.1 Blastocystis hominis DNA extracts from 20 sample on Locke-egg (LE) media amplified by 

using electrophoresis showing positive bands compare to standard DNA marker in the first lane 

(from100 to 1000bps)on 1.5% of agarose gel; showing positive bands to Blastocystis hominis 

parasite were extended from 486 to 512 bps ±1.56 with mean of 505 ± 3.25. 

 

 
Fig.2 Blastocystis hominis DNA extracts from Locke-egg (LE) medium amplificated by using 

primer sub-type 83(subtype-1) showing positive and negative bands compare to standard DNA 

marker in the first and the last lanes. Specific bands to Blastocystis hominis parasite were 

extended from 346 to 356 bps±1.56with mean of 339.6 ± 1.44. 
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Fig.3 Blastocystis hominis DNA extracts from Locke-egg (LE) medium amplificated by using 

primer sub-type 227(subtype-3) showing positive and negative bands compare to standard DNA 

marker in the first and the last lanes. Specific bands to Blastocystis hominis parasite were 

extended from 526 to 546 bps±1.53 with mean of 533.16± 2.21. 

 

 
 

Fig.4 Blastocystis hominis DNA extracts from Locke-egg (LE) medium amplificated by using 

primer SB 336(subtype-5) showing positive and negative bands compare to standard DNA 

marker in the first and the last lanes. Specific bands to Blastocystis hominis parasite were 

extended from 312 to 318 bps±1.50 with mean of 314.88± 1.57. 
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Fig.5 Blastocystis hominis DNA extracts from Locke-egg (LE) medium amplificated by using 

primer SB 155 (subtype-7) showing positive and negative bands compare to standard DNA 

marker in the first and the last lanes. Specific bands to Blastocystis hominis parasite were 

extended from 636 to 640 bps ± 2.8 with mean of 642.11± 1.38 . 

 

 
 

In the present study, ST1 was the second 

dominant variant detected (18.75%). ST1 

also came second after ST3 in Iran (48%) 

(Moosavi et al., 2012; Australia (31%) 

(Robert et al., 2013), France (25.6%) 

(Souppart et al., 2009), China (24.5%) (Li, 

2007), and the Netherlands (22%) (Bart et 

al., 2013). In Egypt, as detected by Hussein 

et al., 2008 and Souppart et al., 2010 , ST1 

shared the second position with both ST6 

(18.2% each) and ST2 (19% each), 

respectively. The present ST distribution in 

the Lebanese population was reported as 

ST3 (33.3%), ST2 (33.3%), ST1 (30.6%), 

and ST4 (2.8%), with ST1 significantly 

more prevalent among symptomatic patients 

of this population (El-Safadi et al., 2013).  

 

Regarding subtypes 5 and 7 in current study 

which were found as 11.25 % ,this can be 

explained by the role of animals in 

transmitting ; particularly subtype 5 can be 

transmitted by dogs and cats (Yakoob, et al., 

2010).While subtype 7 by the chickens (Yan 

et al., 2007).  

 

Considering patient gender and age in 

relation to subtype's distribution in spite of 

statistical analysis revealing no significant 

differences in regard of gender, but high 

records of subtypes 3, 5, 7 in females than in 

males. Versus to high rates of subtypes 1 

and 3 in males than in females were 

reflecting mixed infection in females 

(zoonotic) while in males it may pure human 

to human transmitting.  

 

Whereas high rate finding of Blastocystis 

hominis among patients aging from 41 to 60 

years and from 61 to 80 years with 

dominance of subtype 3 and 1 respectively 

was highlighting the bad condition of IDPs 

in general and in particular elderly patients. 

Other explanation to this finding might be 

attributed to diminishing of immune state 

among these groups of study populations in 
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addition to malnutrition due to displacing 

may had impact on increasing the parasitic 

infections. 

 

In conclusion, four types of microorganisms 

were acts as causative agents of GID, with 

dominance of Blastocystis than other three. 

GID including IBS and IBD were higher 

among patients aging from 20 to 29 years. 

Direct microscopy reveal high rate of 

Blastocystis than culture method, while PCR 

technique exert more accurate results in 

revealing dominance of subtype 3,1 in feces 

of patients than subtypes 5 and 7.further 

studies should be carried on for 

demonstrating role of subtypes 2,4,and 6 in 

blastocystiasis among patients with GID in 

Kirkuk city.  

 

Ethics statement  
 

Before the study began, the study objectives 

were explained to the participants and if 
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obtained. The study protocol was reviewed 

and approved by the ethical review board of 
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References 

 

Abaza, S.M., Rayan, H.Z., Soliman, R.H., 

Nemre, N.A. and Mokhtar, A.B 2014. 

Subtype analysis of Blastocystis spp. 

isolates from symptomatic and 

asymptomatic patients in Suez Canal 

University Hospitals, Ismailia, Egypt. 

J. Egyptian Parasitol. Unit, 7(1): 56-

67.  

Albert, A., El., Alaoui, H., Delbac, F. and 

Livrelli, V. 2011. Development and 

evaluation of a real-time PCR assay 

for detection and quantification of 

Blastocystis parasites in human stool 

samples: prospective study of patients 

with hematological malignancies. J. 

Clin. Microbiol., 49: 975-983.  

Alfellani, M.A., Stensvold, C.R., Vidal-

Lapiedra, A., Onuoha, E.S., 

Fagbenro-Beyioku, A.F., Clark, C.G. 

2013. Variable geographic 

distribution of Blastocystis subtypes 

and its potential implications. Acta 

Trop., 126: 11–8.  

Bart, A., Wentink-Bonnema, E.M., Gilis, H. 

2013. Diagnosis and subtype analysis 

of Blastocystis sp. in 442 patients in a 

hospital setting in the Netherlands. 

BMC Infect. Dis., 13: 389.  

Blastocystis hominis and travelers. Travel 

Med. Infect. Dis., 3(1): 33 8.  

Boorom, K.F., Smith, H., Nimri, L., 

Viscogliosi, E., Spanakos, G., Parkar, 

U. 2008. Oh my aching gut: irritable 

bowel syndrome, Blastocystis, and 

asymptomatic infection. Parasit. 

Vectors, 1(1): 40.  

Bryant, N.J. 1986. Laboratory, immunology 

and serology, 2nd Ed. W. B. 

Saunders com., USA. Pp. 127 154.  

Chandramathi, S., Suresh, K., Kuppusamy, 

U.R. 2010. Elevated levels of urinary 

hyaluronidase in humans infected 

with intestinal parasites. Ann. Trop. 

Med. Parasitol., 104(5): 449 52. .  

Cheesbrough, M. 1989. Medical Laboratory 

Manual for Tropical Countries. 

Tropical Health Technology, 

Butterworth-Heinemann.; 88: 365–

89.  

Clark, I.A. 2007. How TNF was recognized 

as a key mechanism of disease. 

Cytokine Growth Factor Rev., 18: 

335–43.  

Culha, G., Ozer, C. 2008. The distribution of 

intestinal parasites among Turkish 

children living in a rural area. Middle 

East J. Family Med., 6: 8 11.  

El-Safadi, D., Meloni, D., Poirie,r P. 2013. 

Molecular epidemiology of 

Blastocystis in Lebanon and 

correlation between subtype 1 and 

gastrointestinal symptoms. Am. J. 



Int.J.Curr.Microbiol.App.Sci (2016) 5(7): 883-901 

897 

 

Trop. Med. Hyg., 88:1203-1206.  

Garcia, L.S., Bruckner, D.A. Diagnostic 

Medical Parasitology. 2nd Ed. 

Washington: ASM Press; 1997. 

Intestinal protozoa flagellates and 

ciliates; pp. 13–39.  

Garcia, L.S. 2007. Diagnostic Medical 

Parasitology. 5th Ed. Washington: 

ASM Press; Intestinal protozoa: 

Amoebae, Blastocystis hominis; pp. 

81–94.  

Gerba, C., Rose, J.B., Hass, C.N. 2010. 

Sensitive populations: Who is 

greatest risk? Int. J. Food Microbiol., 

30: 113-123.  

Grafe, U. 2010. Blastocystis sp. subtype 2 

detection during recurrence of 

gastrointestinal and urticarial 

symptoms. Parasitol. Int., 59(3): 469 

71.  

Green, J.H. 1979. Basic clinical physiology, 

2nd Ed. Oxford University Press, 

UK. Pp. 65 92.  

Gualdieri, L., Rinaldi, L., Petrullo, L., 

Morgoglione, M.E., Maurelli, M.P., 

Musella, V., Piemonte, M., Caravano, 

L., Coppola, M.G., Cringoli, G. 2011. 

Intestinal parasites in immigrants in 

the city of Naples (Southern Italy) 

Acta Trop., 117: 196- 201.  

Hussein, E.M., Hussein, A.M., Eida, M.M., 

Atwa, M.M. 2008. Patho-

physiological variability of different 

genotypes of human Blastocystis 

hominis Egyptian isolates in 

experimentally infected rats. 

Parasitol. Res., 102(5): 853 60.  

Karyaghdi, T.K.N. 2013. Study the efficacy 

of some laboratory methods in 

diagnosis of intestinal parasite among 

infected peoples in Kirkuk city-Iraq. 

M.Sc. thesis, College of Science, 

Kirkuk University.  

Kaya, S., Cetin, E.S., Aridogan, B.C., 

Arikan, S., Demirci, M. 2007. 

Pathogenicity of Blastocystis 

hominis, a clinical reevaluation. 

Turkiye Parazitol. Derg., 31(3): 184-

7.  

King M. 1975. A Medical Laboratory for 

Developing Countries. Vol. 15. 

ELBS, ELBS, Oxford University 

Press; pp. 45–55.89.  

Leelayoova, S., Taamasri, P., Rangsin, R., 

Naaglor, T., Thathaisong, U., 

Mungthin, M. 2002. In-vitro 

cultivation: A sensitive method for 

detecting Blastocystis hominis. Ann 

Trop. Med. Parasitol., 96: 803–7.  

Leelayoova, S., Siripattanapipong, S., 

Thathaisong, U., Naaglor, T., 

Taamasri, P., Piyaraj, P., Mungthin, 

M. 2008. Drinking water: a possible 

source of Blastocystis spp. subtype 1 

infection in schoolchildren of a rural 

community in central Thailand. Am. 

Trop. Med. Hyg., 79(3): 401 416.  

Li, L.H., Zhang, X.P., Lv, S. 2007. Cross-

sectional surveys and subtype 

classification of human Blastocystis 

isolates from four epidemiological 

settings in China. Parasitol. Res., 

102: 83-90. 

Li, L.H., Zhou, X.N., Du, Z.W., Wang, 

X.Z., Wang, L.B., Jiang, J.Y., et al. 

2007. Molecular epidemiology of 

human Blastocystis in a village in 

Yunnan province, China. Parasitol. 

Int., 56(4): 281  

Malheiros, A.F., Stensvold, C.R., Clark, 

C.G., Braga, G.B., Shaw, J.J. 2011. 

Short report: Molecular 

characterization of Blastocystis 

obtained from members of the 

indigenous Tapirapé ethnic group 

from the Brazilian Amazon region, 

Brazil. Am. J. Trop. Med. Hyg. 85: 

1050–3.  

Maraha, B., Butting, A.G.M. 2000. 

Evaluation of ELISA assays for the 

detection of Giardia lamblia antigen 

in stool specimens. Eur. J. Clin. 



Int.J.Curr.Microbiol.App.Sci (2016) 5(7): 883-901 

898 

 

Microbiol. Infect., 19(6): 485 487.  

Martin-Sanchez, A., Canut-Blasco, A., 

Rodriguez-Hernandez, J., Montes- 

Martinez, I., Garcia-Rodriguez, J. 

1992. Epidemiology and clinical 

significance of Blastocystis hominis 

in different population groups in 

Salamanca (Spain). Eur. J. 

Epidemiol., 8: 553 559.  

Moosavi, A., Haghighi, A, Mojarad EN. 

2012. Genetic variability of 

Blastocystis spp. isolated from 

symptomatic and asymptomatic 

individuals in Iran. Parasitol. Res.,  

111: 2311-2315.  

Nimri, L., Batchoun, R. 1994. Intestinal 

colonization of symptomatic and 

asymptomatic school children with 

Blastocystis hominis. J. Clin. 

Microbiol., 32: 2865.  

Ok, U.Z., Girginkardesler, N., Balcioglu, C., 

Ertan, P., Pirildar, T., Kilimcioglu, 

AA. 1999. Effect of trimethoprim 

sulfamethaxazole in Blastocystis 

hominis infection. Am. J. 

Gastroenterol., 94(11): 3245 7.  

Ozçakir, O., Gureser, S., Erguven, S., 

Yilmaz, Y., Topaloglu, R., Hasçelik 

G. 2007. Characteristics of 

Blastocystis hominis infection in a 

Turkish University hospital. Turkiye 

Parazitol. Derg., 31(4): 277 282.  

Parkar, U., Traub, R., Kumar, S., Mungthin, 

M., Vitali, S., Leelayoova, S. et al. 

2007. Direct characterization of 

Blastocystis from faeces by PCR and 

evidence of zoonotic potential. 

Parasitol, 134: 359-367. 

Pipatsatitpong, D., Rangsin, R., Leelayoova, 

S., Naaglor, T., Mungthin, M. 2012. 

Incidence and risk factors of 

Blastocystis infection in an orphanage 

in Bangkok Thailand. Parasit. 

Vectors, 14: 37.  

Poirier, P., Wawrzyniak, I,. Albert, A., El 

Alaoui, H., Delbac, F., et al. 2011b. 

Development and evaluation of a 

real-time PCR assay for detection and 

quantification of Blastocystis 

parasites in human stool samples: 

prospective study of patients with 

hematological malignancies. J. Clin. 

Microbiol., 49: 975–983. 

Qadri, S., Al-Okaili, G.A., Al-Dayel, F. 

1989. Clinical significance of 

Blastocystis hominis. J. Clin. 

Microbiol., 27: 2407 2409.  

Raof, Sh., Abdul-Rahman, N.H. 2011. 

Prevalence of Blastocystis hominis 

and Giardia lamblia parasites in 

patients of four regions in East South 

Baghdad. Iraqi J. Vet. Med., 35(2): 

74 84.  

Rene, B.A., Stensvold, C.R., Badsberg, J.H., 

Nielsen, H.V. 2009. Subtype analysis 

of Blastocystis isolates from 

Blastocystis cyst excreting patients. 

Am. J. Trop. Med. Hyg., 80: 588–92.  

Roberts, T., Barratt, J., Harkness, J., Ellis, J. 

and Stark, D. 2011. Comparison of 

microscopy, culture, and 

conventional polymerase chain 

reaction for detection of Blastocystis 

sp. in clinical stool samples. Am. J. 

Trop. Med. Hyg., 84: 308-312.  

Roberts, T., Stark, D, Harkness, J., Ellis J. 

2013. Subtype distribution of 

Blastocystis isolates identified in a 

Sydney population and pathogenic 

potential of Blastocystis. Eur. J. Clin. 

Microbiol. Infect. Dis., 32: 335-343.  

Roberts, T., Stark, D., Harkness, J. and Ellis, 

J. 2013. Subtype distribution of 

Blastocystis isolates from a variety of 

animals from New South Wales, 

Australia. Vet. Parasitol. 196: 85-89.  

Roldan, W.H., Espinoza, Y.A., Huapaya, 

P.E., Huiza, A.F., Sevilla, C.R., 

Jimenez, S. 2009. Frequency of 

human toxocariasis in a rural 

population from Cajamarca, Peru 

determined by DOT-ELISA test. Rev. 



Int.J.Curr.Microbiol.App.Sci (2016) 5(7): 883-901 

899 

 

Inst. Med. Trop. Sao Paulo., 51(2): 

67 71.  

Rossignol, J.F., Kabil, S.M., Said, M., 

Samir, H., Younis, A.M. 2005. Effect 

of nitazoxanide in persistent diarrhea 

and enteritis associated with 

Blastocystis hominis. Clin. 

Gastroenterol. Hepatol. 3(10): 91-98.  

Sagebiel, D., Weitzel, T., Stark, K., 

Leitmeyer, K. 2006. Giardiasis in 

kindergartens: prevalence study in 

Berlin, Parasitol. Res., 105: 681 687.  

Salman, Y.J., Mustafa, M.I. 2013. 

Evaluation of the employment of four 

laboratory diagnostic Giardia lamblia 

among children in Kirkuk city. J. 

Kirkuk Med. Coll., 1(2): 52-60.  

Salman, Y.J. 2015. Detection of Blastocystis 

hominis among Peoples in Kirkuk 

Province Using ELISA and Direct 

Microscopy". Int. J. Curr. Microbiol. 

App. Sci., 4(10): 686-695).  

Sands, B.E. 2006. Crohn's disease. In M 

Feldman, LS Friedman, LJ Brant, 

MH Sleisenger, Sleisenger and 

Fordtran's gastrointestinal and liver 

disease, Pathophysiology Diagnosis 

Management, 8th Ed., Saunders 

Elsevier, USA, PP:2459-2490.  

Santin, M., Gomez-Munoz, M., Solano-

Aguilar, G. & Fayer, R. 2011. 

Development of a new PCR protocol 

to detect and subtype Blastocystis 

spp. From humans and animals. 

Parasitol. Res., 109: 205-212.  

Scicluna, S., Tawari, B. and Clark, C. 2006. 

DNA barcoding of Blastocystis. 

Protist, 157: 77-85.  

Senay, H., MacPherson, D. 1990. 

Blastocystis hominis: epidemiology 

and natural history. J. Infect. Dis., 

162: 987 990. Sohail, M.R., Fischer, 

P.R. 2005.  

Sood, R. 1989. A color atlas of practical 

pathology and microbiology, 1st Ed. 

Jaypee Brothers, India. 1989.: 121 

130.  

Souppart, L., Moussa, H., Cian, A. 2010. 

Subtype analysis of Blastocystis 

isolates from symptomatic patients in 

Egypt. Parasitol. Res., 106: 505-511.  

Souppart, L., Sanciu, G,. Cian, A. 2009. 

Molecular epidemiology of human 

Blastocystis isolates in France. 

Parasitol Res.,105: 3-17.  

Stensvold, C.R., Arendrup, M.C., Mølbak, 

K., Nielsen, H.V. 2007a. The 

prevalence of Dientamoeba fragilis in 

patients with suspected 

enteroparasitic disease in a 

metropolitan area in Denmark. Clin. 

Microbiol. Infect., 13: 839–42.  

Stensvold, C.R., Arendrup, M.C., 

Jespersgaard, C., Mølbak, K., 

Nielsen, H.V. 2007b. Detecting 

Blastocystis using parasitologic and 

DNA-based methods: A comparative 

study. Diagn. Microbiol. Infect. Dis., 

59: 303–7.  

Stensvold, C.R., Suresh, G.K., Tan, K.S., 

Thompson, R.C., Traub, R.J., 

Viscogliosi, E. 2007c. Terminology 

for Blastocystis subtypes: A 

consensus. Trends Parasitol.,  23: 

93–6.  

Stensvold, J.R. 2013. Blastocystis: Genetic 

diversity and molecular methods for 

diagnosis and epidemiology Trop 

Parasitol. 2013 Jan-Jun; 3(1): 26–34.  

Stenzel, D.J., Boreham, P.F., McDougall, R 

2002. Ultrastructure of  Blastocystis 

hominis in human stool samples. Int. 

J. Parasitol., 21: 807 812.  

Stenzel, D.J., Cassidy, M.F., Boreham, P.F 

1994. Morphology of Blastocystis sp. 

from domestic birds. Parasitol. Res., 

80: 131 134. Stenzel, D. and 

Boreham, P. (1996) Blastocystis 

hominis revisited. Clin. Microbiol. 

Rev., 9: 563_584  

Stenzel, D.J., Lee, M.J., Boreham, P.F 1997. 

Morphological differences in 



Int.J.Curr.Microbiol.App.Sci (2016) 5(7): 883-901 

900 

 

Blastocystis cysts an indication of 

different species? Parasitol. Res., 83: 

452 457.  

Suresh, K. and Smith, H. 2004. Comparison 

of methods for detecting Blastocystis 

hominis. Eur. J. Clin. Microbiol. 

Infect. Dis., 23: 509-511.  

Taherkhani, H., Sardarian, K.H., Semnani, 

S.H., Roshandel, G.H. 2008. 

Blastocystosis in Iran: 

epidemiological characteristics and 

clinical manifestations. J. Clin. 

Diagn. Res., 2: 969 972.  

Tan, K.S. 2008. New insights on 

classification, identification, and 

clinical relevance of Blastocystis spp. 

Clin. Microbiol. Rev., 21(4): 639-665.  

Tan, K.S. 2004. Blastocystis in humans and 

animals: new insights using modern 

methodologies. Vet. Parasitol., 

126(1-2): 121 44.  

Termmathurapoj, S., Leelayoova, S., 

Aimpun, P., Thathaisong, U., 

Nimmanon, T. & Mungthin, M. 2004. 

The usefulness of short term in-vitro 

cultivation for detection and 

molecular study of Blastocystis 

hominis in stool specimens. 

Parasitol. Res., 93: 445-447.  

Ustun, S., Tugay, N. 2006. Blastocystis 

hominis in bowel syndrome. Turkiye 

Parazitol. Derg. 30(1): 72 6.  

Vogelberg, C., Stensvold, C.R., Monecke, 

S., Ditzen, A., Stopsack, K., 

Heinrich-Windsor, J.J., Macfarlane, 

L., Hughes- Thapa, G., Jones, S.K., 

Whiteside, T.M. 2002. Incidence of 

Blastocystis hominis in faecal 

samples submitted for routine 

microbiological analysis. Br. J. 

Biomed. Sci.; 59(3): 154 7.  

WHO. 1995. Basic Laboratory Methods in 

Medical Parasitology. Reagents and 

Solutions and their Preparation, 100–

5.  

Wilson, S., Roberts, L., Roalfe A., Bridge 

P., Singh S. 2004. Prevalence of 

irritable bowel syndrome: a 

community survey. Br. J. Gen. 

Pract., 54: 495-502.  

Yaicharoen, R., Sripochang, S., Sermsart, 

B., Pidetcha, P. 2005. Prevalence of 

Blastocystis hominis infection in 

asymptomatic individuals from 

Bangkok, Thailand. Southeast Asian 

J. Trop. Med. Public Health; 36: 17-

20.  

Yakoob, J., Jafri, W., Beg, M., Abbas, Z., 

Naz, S., Islam M., et al. 2010. 

Blastocystis hominis and 

Dientamoeba fragilis in patients 

fulfilling irritable bowel syndrome 

criteria. Parasitol. Res., 107: 679–

684.  

Yan, Y., Su, S., Lai, R., Liao, H., Ye, J., Li, 

X., et al. 2006. Genetic variability of 

Blastocystis hominis isolates in 

China. Parasitol. Res., 99: 597–601.  

Yoshikawa, H., Abe, N., Iwasawa, M. 2004. 

Fecal-oral transmission of the cyst 

form of Blastocystis hominis in rats. 

Parasitol. Res., 94(6): 391-396.  

  

How to cite this article:  

 

Abdulrazzaq Mohammed Hammood, Batool Ali Ahmed and Yahya Jirjees Salman. 2016. 

Blastocystis hominis Detection among Gastrointestinal Disorders' Patients in Kirkuk Province 

Using Three Different Laboratory Methods. Int.J.Curr.Microbiol.App.Sci. 5(7): 883-900.  

doi: http://dx.doi.org/10.20546/ijcmas.2016.507.101  
 

 

 

 

 

http://dx.doi.org/10.20546/ijcmas.2016.507.101

