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ABSTRACT

Blastocystis hominis is a parasites that causes problems in human’s digestive tract.
Helicobacter pylori is a dangerous bacteria that causes gastric ulcer and may even lead to
cancer. To assess the synergistic association of B hominis and H pylori with irritable bowel
syndrome among patients attending hospitals of Kirkuk. A total of 344 stool samples were
examined by direct examination for B hominis and detection of H pylori antigen during the
period from 1% September 2016 to 1% May 2017.

The rate of infection with B. hominis was 38.66%, H. pylori 35.47%, while mixed
infections were 67.2%. Infection with Blastocystis and Helicobacter were higher in females
than males. Regarding IBS patients about 51.95% and 47.7% were infected with Blastocystis
and Helicobacter, respectively. The main clinical symptoms associated with Blastocystis and
Helicobacter were flatulence, abdominal pain and nausea. PCR amplified small-subunit rDNA
was used to study the genetic diversity of Blastocystis isolates by 3 different restriction
enzymes (Hinfl, Rsal & Sau3Al). Three distinct genotypes out of 20 Blastocystis isolates
were identified (subtypes 1, 3 and 7). The nucleotide sequencing showed that mutation
occurred in subtype 3, in the region of TC in the position of T601C and of T661C and

converse from ATA to ATC with reverse and forward primer.
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The rate of mixed infections were greater than each infection alone. B. hominis and H.
pylori was predominant in females than males. Three distinct genotypes were isolated
(subtype 1, 3 and 7).
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1. Introduction

Blastocystis hominis (B. hominis) is one of parasites that was regarded as a hon-pathogenic
yeast, and it is more than a harmless commensal, or it is a potential pathogen. It should be
borne in mind that when it causes of intestinal disorder it is sought and persistent diarrhea
with irritable bowel syndrome [1]. The pathogenic potential of B. hominis in the human
intestine is controversial because the organism has been found in both symptomatic and
asymptomatic individuals [2]. Clinical symptoms attributed to Blastocystis infections include
recurrent watery diarrhea, mucous diarrhea, vomiting, abdominal cramps and flatulence.
Blastocystis can infect both children and adults [3]. It was postulated that hard stools of
narrow caliber, painful or infrequent defecation, results in constipation and intractability to
laxatives. Diarrhea usually was described as an evacuation preceded by urgency or frequent
defecation of small volumes of loose stool. Postprandial urgency is common, as is alternation
between constipation and diarrhea. Characteristically, one feature is predominates in a single
patient, but significant variability exists among patients [4]. Regarding molecular
technologies, now it is divided into 17 small subunit ribosomal RNA (SSU rRNA). Subtypes
(STs; ST1-17) have been identified within the B. hominis.

Nine of them (subtypes) [(ST1)- (ST9)] were detected in humans [5]. H. pylori is a very
important bacteria that causes stomach ulcer and may lead to cancer [6]. H pylori are one of
risky bacteria may lead to cancer because of its penetration into the gastric and tissue leads to
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ulcers [7]. There may be synergies between these bacteria with the B. hominis in irritable
bowel syndrome which has become a problem for millions of people [8]. This depends on the
leaving of this bacteria from the stomach to the colon causing many problems and symptoms
[9]. The involvement of these bacteria with B. hominis in irritable bowel irritation is still
under study [10]. The aim of our study is to identify this synergy between these two

organisms.

2. Materials and Methods

Three hundred forty four stool samples were collected from patients with irritable bowel
syndrome. The period of this study lasted from 1% September 2016 to 1% May 2017. H pylori
fecal antigens were measured by stool antigen test. DNA genotypes of B. hominis isolates
were detected by Restriction fragment length polymorphism (RFLP) analysis of PCR
amplified small-subunit rDNA (SSU rDNA) while, DNA Sequencing was applied with Bio
System. Big Dye TM termination V 3.1 cycle sequencing kit was used to perform automated
DNA sequencing. The B. hominis DNA samples for SB83, SB155, and SB227 genes. An
assessment of DNA Sequencing by computer based program sequencer TM was used to edit
all data obtained from automated sequences. To determine the nature of mutations it was
compared with the reference sequence (NCBI database, accession number: AB091234) to
these sequences.

3. Statistical Analysis

SPSS Microsoft Office Excel program was used for statistical analysis of data mean *
SEM (standard error of mean) was used for expression of numeric data, while comparison of
the numeric data for healthy control and patient groups was done by using the Paired t-test
[11].

4. Results and Discussion

Irritable bowel syndrome is one of the abnormal phenomena that occurs in the human
colon and may be shared by many microorganisms such as bacteria and parasites causing
diarrhea accompanied by pain with the generation of gases. This study looked for the
potential of synergy between B. hominis parasites and H. pylori bacteria. Table (1) showed
that out of 133 B hominis infected patients the rate of infection was higher in females (54.9%)

than males (45.1%) although there was no significant difference between the two gender (p>
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0.05). This finding is in agreement with those reported in Samarra city [12], in Erbil city [13],
in Iran [14] and in Thailand [15], but disagree with those in Kirkuk [16], in Duhok [17]. Also
in patients infected with H pylori the rate of infection was higher in females (51.6%) than in
males (48.4%). These results were consistent with those reported in Kirkuk [18], in Erbil [19],
in Diyala [20], in Baghdad [21], in Basrah [22]. In contrast, other studies reported that males
were more infected than females such as study in Baghdad [23,24], in Diyala [25].

This high rate of infection in females with B hominis and H pylori can be explained by
the design of our study in investigating IBS patients which is more common in females as a

result of fluctuation in sex hormone.

Table (1): Distribution of Blastocystis hominis and Helicobacter pylori according to gender

Gender Blastocystis hominis Helicobacter pylori
No. positive | No. negative | No. positive | No. negative
(%) (%) (%) (%)
(n=133) (n=211) (n=122) (n=222)
Male 60 (45.1%) | 88 (41.7%)"° | 59 (48.4%) | 89 (40.1%)"™°
Female 73 (54.9%) | 123 (58.3%) | 63 (51.6%) | 133 (59.9%)

NS (p> 0.05) = non significant

Table (2) showed that out of 344 subjects, 133 (38.66%) were positive for Blastocystis
hominis, while 122 (35.47%) were positive for Helicobacter pylori. Samples with mixed
infections with both Blastocystis hominis and Helicobacter pylori were in 82(67.2%) samples
which shows a highly significant difference (p<0.01).

The present study revealed that the main clinical symptoms associated with B hominis
were abdominal pain (59.4%), followed by flatulence (58.6%) and vomiting (11.3%). This
result was in accordance with that reported in Dohuk [26] and disagreed with th results
obtained in Iran [27] that abdominal pain (86.84%) was the common symptoms. Also in
Turkey [28]. reported that abdominal pain and diarrhea were the common symptoms,
followed by vomiting While in H pylori infected patients the main clinical symptoms were
flatulence (70.5%) followed by abdominal pain (59.0%) while vomiting (12.3%) was the

clinical symptom with the lowest rate. There was highly significant difference (p< 0.01)
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between patients and controls. This finding was in agreement with that reported in Baghdad
[29] that p. value was < 0.05 in patients complaining from gases. In Kirkuk [18] reported that
no significant association was found between H pylori with abdominal pain and diarrhea,
while there was significant relationship between H pylori and vomiting. This finding
contradicts another study reported in Al-Qurna, Basrah that the main gastrointestinal
symptoms observed were heart burn (60.6%) followed by vomiting (28.3%) and abdominal
distention (24%) [30]. In Sulaimanya [31] reported that there was no relation between patient
symptoms and H pylori (p> 0.05) except vomiting, loss of appetite and weight loss (p< 0.05) .

Table (2): The clinical symptoms associated with Blastocystis hominis and Helicobacter.

Blastocystis hominis Helicobacter pylori
J— No. positive | No. negative | No. positive | No. negative

(%) (%) (%) (%)

(n=133) (n=211) (n=122) (n=222)
Diarrhea N(%) | 38(28.6%) | 56 (26.5%)" | 37 (30.3%) | 57 (25.7%)""
Abdominal pain | N(op) | 79 (59.4%) | 78 (37.0%)** | 72(59.0%) | 85 (38.3%)**
Flatulence N(%) | 78(58.6%) | 96 (45.5%)* | 86 (70.5%) | 88 (39.6%)**
Nausea N(%) | 45(33.8%) | 49 (23.2%)* | 46 (37.7%) | 48 (21.6%)**
Vomiting N(@%) | 15(11.3%) [ 19(9.0%)" | 15(12.3%) | 19 (8.6%)™
Weight loss N(%) | 21(15.8%) | 32 (15.2%)™ | 22 (18.0%) | 31 (14.0%)"°
Anemia N(%) | 19(14.3%) | 26 (12.3%)" | 21(17.2%) | 24 (10.8%)"
Total 344

NS= non significant * < 0.05 = Significant ** <0.01= highly significant

Regarding IBS patients, out of 344 subjects, 256 (74.42%) were infected by the syndrome,
while 88(25.58%) were uninfected. The result was highly significant (p<0.01). Table (3)
revealed that (51.95%) were infected with B hominis. The association between B hominis and
IBS was reported by several studies. In Kirkuk [16] found that 33.7% of IBS patients were
infected with B hominis. In Al-Muthanna, Iraq [32]. The rate of infection was 33.86%,
44.09% and 45.67% by microscopy, culture, and PCR technique respectively. Similar results
obtained in Turkey [33], in Iran [34], and in India [35].
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On the other hand, other studies showed that B hominis was not associated with IBS. In
study conducted in Thailand on 126 subjects, including 66 with IBS and 60 as healthy control,
they found no significant difference was present between the two groups [36]. In Iran [37]
revealed that the rate of B hominis was higher in the control group than in the case group.

Concerning the association between H pylori and IBS. The result showed that (47.7%) of
IBS patients infected with H pylori. This association may be related to H pylori virulence
factors that are predisposing to IBS, besides the host genetic factors and environmental
factors. Moreover, the clinical symptoms are determined by the interplay of these factors
[38,39]. These findings are in agreement with those in Diyala, Iraq [40] in Pakistan [41], in
Egypt [42], but disagreed with those reported in China [43, 44] that H pylori was not
associated with IBS.

These findings were agreed with [45] who determined that the bloating occurs in nearly all
patients with irritable bowel syndrome, and it also occurs in patients with other functional and
organic disorders, and may occur with the participation of some microorganisms including B.
hominis and H. pylori. There is a relationship that may be found through our study that
indicate there is a help shown by both organisms and this cooperation between them
aggravates the patient's condition and the persistence of symptoms of irritable bowel
syndrome. Both organisms help each other to secrete enzymes that provide the other with a

suitable environment for reproduction, metabolism and gene expression [46].

Table (3): Distribution of B. hominis and H. pylori according to irritable bowel syndrome

Irritable bowel B hominis H pylori
syndrome Positive Negative Positive Negative
(n=133) (n=211) (n=122) (n=222)
Yes N (%) | 133(51.95%) | 123 (48.04%) | 122 (47.7%) | 134 (52.3%)
No N (%) 0% 88 (100%) 0% 88 (100%)

Total= 344 subjects

A genetic diversity would be a powerful tool for identification or classification of B.
hominis subtypes. In this study, 20 B. hominis isolates were collected. Restriction fragment
length polymorphism (RFLP) analysis of PCR amplified small-subunit rDNA (SSU rDNA)
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was used to study genetic diversity of B. hominis isolates by 3 different restriction enzymes
(Hinfl, Rsal & Sau3Al). Cluster analysis of the ribo-print patterns showed 3 distinct
genotypes out of 20 B. hominis isolates.

The primers used:

Subtype Product Primer sequence 5'-3’ GenBank
size, bp Acc. No.

SB83 Subl 351 F: GAAGGACTCTCTGACGATGA AF166086

R: GTCCAAATGAAAGGCAGC
SB227 Sub3 526 F: TAGGATTTGGTGTTTGGAGA AF166088
R: TTAGAAGTGAAGGAGATGGAAG
SB155 Sub7 650 F: ATCAGCCTACAATCTCCTC AF166087
R: ATCGCCACTTCTCCAAT

M 15 16 17 1819 0

100bp

Fig. (1) : Restriction digests in lanes 1,2,3,4 and Lane 5 for SB83 subtype I, lanes 6,7 for
SB155 subtype VII, lanes 10 for SB227 subtype I1l. DNA, Restriction digests in lanes 11-14
for SB155 subtype VII DNA, Restriction digests in lanes 15-18 and Lane 5 for SB83 subtype

I, lanes 19for SB155 subtype VII, lanes 10 for SB227 subtype 111. DNA In lanes 1-10 was

digested with Hinfl, DNA in lanes 11-14, was digested with Rsal and DNA in lanes 15-20

was digested Sau3Al.

The Sequence of Subtypes of B. hominis genes:

e
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The nucleotides sequencing showed that mutation occurred in subtype 3 in the region of
TC in the position of T601C and converse from ATA to ATC with forward primer and

mutation occurred in the region of TC in the position of T601C with reverse primer.

I{‘i!‘ili‘"‘iiﬁiliiiii%mc

With Forward Primer /VM/\[\/\ /\/\

oA TR

i i T T601C
With Forward Primer

Fig. (2): The mutation in subtype 3 in T601C nucleotide in TC region converse ATA

sequence to ATC with forward primer
The nucleotide sequencing showed that mutation occurred in the region of TC in the position
of T661C and converse from ATA to ATC with reserve primer.

T661C

With Reverse Primer

R e N . = =SS S S
AAMNAAANANNANAN

Fig. (3): The mutation in subtype 3 in T661C nucleotide in TC region converse ATA

T661C

sequence to ATC with reserve primer

The current study has shown that there are several sub-types of B. hominis strains which
have been identified by some definite enzymes which were (8) of sub type SB83 strain, (7)
sub type SB155 strain and 5 of sub type SB227 strain [47]. The mutation of these species,
which is determined by the sequencer of the genetic device of the Microgene Korea, Prove

that there are mutations in subtype 3, in the region of TC in the position of T601C and
e
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converse from ATA to ATC with forward primer and mutation occurred in the region of TC
in the position of T661C and converse from ATA to ATC with reserve primer. These
mutations may have occurred because of the synergy with the H. pylori, which have made

these parasites more dangerous and virulent in the occurrence [48].

5. Conclusion

It is concluded that the rate of H. pylori (35.47%) was lower than B. hominis (38.66%).
The rate of mixed infections of B. hominis and H. pylori were greater than each infection
alone. Infection with B. hominis and H. pylori was common and was predominant in females
than males. The rate of infection in IBS patients with B. hominis (51.95%) was higher than H.
pylori (47.7%). The main clinical symptoms associated with both infection were flatulence,
abdominal pain, diarrhea, nausea, weight loss, anemia and vomiting.

A genetic diversity would be a powerful tool for identification or classification of B.
hominis. Cluster analysis of the ribo-print patterns showed 3 distinct genotypes out of 20 B.
hominis which were (8) of sub type SB83 strain, (7) sub type SB155 strain and 5 of sub type
SB227 strain

References

[1] Vitetta, L., Saltzman, E.T., Nikov, T., Ibrahim, 1., Hall, S.. “Modulating the gut micro-
environment in the treatment of intestinal parasites", Journal of clinical medicine” 5
(11), 102 (2016).

[2] Khademvatan, S., Masjedizadeh, R., Yousefi-Razin, E., Mahbodfar, H., Rahim, F.,
Yousefi, E., Foroutan, M. “PCR-based molecular characterization of Blastocystis
hominis subtypes in southwest of Iran™, Journal of infection and public health, 1, (2017).

[3] Mahmood, O. I. and Khudher, T. A., “Diagnostic and epidemiological study of
Blastocystis hominis in Samarra city, Iraq”, Tikrit journal of pure science, 21(6), 28
(2017).

[4] Alyami, I., Abualjadayel, M., Abdullah, A., Abdullah, S., Halawani, A., AL-Qahtani S.
et al. “Irritable bowel syndrome in Saudi adult patient in King Khalid Hospital”,

International journal of innovative research in medical science, 2(6), 884 (2017).

T —

Web Site: uokirkuk.edu.ig/kujss, E-mail: kujss@uokirkuk.edu.iq

298




p—
o S,

773\ Kirkuk University Journal /Scientific Studies (KUJSS)

O 4 i Volume 13, Issue 1, March 2018, pp. (289-303)
O ISSN 1992 — 0849

[5] Mohamed, R.T., El-Bali, M.A., Mohamed, A.A., Abdel-Fatah, M.A., EI-Malky, M.A.,

Mowafy, N.M. et al. “Subtyping of Blastocystis sp. isolated from symptomatic and

asymptomatic individuals in Makkah, Saudi Arabia”, Parasites & vectors, 10 (1), 174
(2017).

[6] Chmiela, M., Karwowska, Z., Gonciarz, W., Allushi, B., Staczek, P. ""Host pathogen
interactions in Helicobacter pylori related gastric cancer”. World journal of
gastroenterology, 23 (9), 1521 (2017).

[7] Wroblewski, L. E., Peek, R. M., Wilson, K. T. ""Helicobacter pylori and gastric cancer:
factors that modulate disease risk. Clinical microbiology review', 23(4), 713 (2010).

[8] Mohammadi, R., Hosseini-Safa, A., Ardakani, M. J., Rostami-Nejad, M., “The
relationship between intestinal parasites and some immune-mediated intestinal
conditions” Gastroenterology and hepatology from bed to bench, 8 (2), 123 (2015).

[9] Myers, A., “Ten signs you have small intestinal bacterial overgrowth (SI. BO).

Mindbodygreen”, https://www.mindbodygreen.com, (2013).

[10] Distrutti, E., Monaldi, L., Ricci, P., Fiorucci, S. . “Gut microbiota role in irritable bowel
syndrome: New therapeutic strategies”, World journal of gastroenterology, 22 (7),
2219 (2016) .

[11] Technical problems, contact, URL: http://www.its.msstate.edu/software/ Mississippi

State University. All rights reserved. (2017).

[12] Mahmood, O.l. and Khudher, T.A., "Diagnostic and epidemiological study of
Blastocystis hominis in Samarra city”, Iraq. Tikrit journal of pure science 21 (6), 28
(2017).

[13] Koyee, Q.M., "Prevalence of Blastocystis hominis among orphanage, infirmary and
school pupils (basic and secondary) in Erbil city-Kurdistan region, Irag”. (2008).
https://www.researchgate.net/publication/288579755.

[14] Darabian, A., Berenji, F., Ganji, A., Fata, A. and Jarahi, L., "Association between
Blastocystis hominis and irritable bowel syndrome (IBS)". International journal of
medical research & health sciences, 5 (9), 102 (2016).

[15] Yaicharoen, R., Sripochang, S., Sermsart, B. and Pidetcha, P., "Prevalence of
Blastocystis hominis infection in asymptomatic individuals from Bangkok", Thailand.
The Southeast Asian journal of tropical medicine and public health. 36 (4), 17 (2005)

T —

Web Site: uokirkuk.edu.ig/kujss, E-mail: kujss@uokirkuk.edu.iq

299



https://www.mindbodygreen.com/wc/dr-amy-myers
https://www.researchgate.net/publication/288579755
https://www.ncbi.nlm.nih.gov/pubmed/16438173

p—
o S,

773\ Kirkuk University Journal /Scientific Studies (KUJSS)
3 L i Volume 13, Issue 1, March 2018, pp. (289-303)

Ol ISSN 1992 — 0849

[16] Hammood, A. M., Salman, Y.J., Ahmed, B. A., "Possible association between
Blastocystis hominis and bowel disorders among Iragi patients in Kirkuk province".
International journal of current research and academic review 4 (7), 50 (2016).

[17] Al Saeed, A.T., Ismaeel, Q. I. and Ahmed, G. F., "Blastocystis hominis infections
among patients in Duhok City / Kurdistan Region — IRAQ", The quality management
journal, 9 (16), 161 (2013).

[18] Nooruldeen, M. Y., "Helicobacter pylori seropositivity in Kirkuk city children and
its relationship with upper gastrointestinal symptoms and serum
Magnesium"”, Kirkuk University journal for scientific studies, 8 (2), 6 (2013) .

[19] Jaff, M.S. "Relation between ABO blood groups and Helicobacter pylori infection in
symptomatic patients”, Dove press journal: Clinical and experimental gastroenterology,
4,221 (2011).

[20] Hasan, A.S., Jaafer, A.M. and Athab, A.M., "Rate of Helicobacter pylori infection

among patients with irritable bowel syndrome™. Gulf medical journal, 6(1), 16 (2017).

[21] Al-Shaibani, A.B., Al-A’araji, S.B., Al-Mofarji, S.T., "Studying association between
thyroid disorders and Helicobacter pylori infection in Iraqi patients”. Baghdad science
journal, 11 (4), 1528 (2014).

[22] Al-Hamdi, K.I. and Khashan, L. S., "Role of Helicobacter pylori in chronic ordinary
urticaria: a case-control and therapeutic study”. The medical journal of Basrah
University 35 (1), 39 (2017).

[23] Khudhur, S., Jameel, D., Karhoot, J., AL-Khafaji, J., Mohsin, J., "Increase serum leptin
level in Helicobacter pylori infection in lragi gastritis patients”, Al — Kindy College
medical journal, 7 (2), 74 (2011).

[24] Kutaif, R.H., Abdulridha, M.K., Kamal, Y.M., Najeeb, A.A., "Evaluation of H. pylori -
eradication triple therapy in Iraqgi peptic ulcer patients according to ABO phenotypes: a
new study”, UK journal of pharmaceutical and biosciences, 5 (4) , 12 (2017) .

[25] AL-Ezzy, A.l., "Evaluation of clinicopathological and risk factors for nonmalignant
H. Pylori associated gastroduodenal disorders in lraqi patients”, Open access
Macedonian journal of medical sciences, 3(4), 645 (2015) .

[26] Al Saeed, A. T., Ismaeel, Q. I. and Ahmed, G. F., "Blastocystis hominis infections
among patients in Duhok City / Kurdistan Region — IRAQ". The quality management
journal, 9 (16), 161 (2013).

T —

Web Site: uokirkuk.edu.ig/kujss, E-mail: kujss@uokirkuk.edu.iq

300




p—
o S,

ii-» = ‘ '%”"J,% Kif&u E, Unir()ersity ]ouma[ /S Clentlﬁc S tud:les (KU]SS )

O 4 i Volume 13, Issue 1, March 2018, pp. (289-303)

Ol ISSN 1992 — 0849

[27] Nejad, M.R., Mojarad, E.N., Dabiri, H., Nochi, Z., Amin, M., Pourhoseingholi, N.S. et
al. "A case-control study of Blastocystis hominis among lranian population”, East
African journal of public health, 7 (1), 101 (2010) .

[28] Dagci, H., Ozgiir, K.U.R.T., Demirel, M., Mandiracioglu, A., Aydemir, S., Ulas, S. et
al.. "Epidemiological and diagnostic features of blastocystis infection in symptomatic
patients in Izmir province"”, Turkey, Iranian journal of parasitology, 9 (4), 519, (2014).

[29] Kamil, L.M. and Abdul-Majeed, N.G. . "H. Pylori infection among adults undergoing
gastrointestinal endoscopy". The Iraqi postgraduate medical journal, 6(1), 37,(2007) .

[30] Aggar, T.K., Mohammed, R. A., Majeed, A., "Predictors of Helicobacter pylori
infectivity, using stool antigen test in Al- Qurna”, Thi-Qar medical journal, 11 (1), 1
(2016).

[31] Sheikhani, M.A., Alkarbuly, T.A., Muhammad, P.T., "Helicobacter Pylori infection
among dyspeptic patients referred for endoscopy”. Zanco journal of medical sciences, 14
(1), 37 (2010).

[32] Uobeed, A.H., Ali, G.B. and Mohammed, S.K., "Isolation and identification of
Blastocystis hominis isolated from irritable bowel syndrome patients using phenotypic
and genotypic methods", International journal of scientific & engineering research, 6 (11),
1183 (2015).

[33] Dogruman-Al, F., Simsek, Z., Boorom, K., Ekici, E., Sahin, M., Tuncer, C. et al.
"Comparison of methods for detection of Blastocystis infection in routinely submitted
stool samples, and also in IBS/IBD Patients in Ankara, Turkey"”, PloS one, 5 (11), 1
(2010) .

[34] Mohemmi, N., Moradi, M., Khalilian, A., Maghsood, A.H. and Fallah, M., "The
relationship between Blastocystis hominis infection and irritable bowel syndrome (I1BS)
and comparing direct wet mount, stool culture, Formalin-Ether and trichrome staining
procedures for identifying organisms”, Bimonthly journal of Hormozgan University
medical sciences, 19 (2), 77 (2015) .

[35] Das, R., Khalil, S., Mirdha, B.R., Makharia, G.K., Dattagupta, S. and Chaudhry, R.,
"Molecular characterization and subtyping of Blastocystis species in irritable bowel
syndrome patients from North India", PloS one, 11 (1), 1 (2016).

[36] Surangsrirat, S., Thamrongwittawatpong, L., Piyaniran, W., Naaglor, T., Khoprasert, C.,

Taamasri, P. et al.. "Assessment of the association between Blastocystis infection and

T —

Web Site: uokirkuk.edu.ig/kujss, E-mail: kujss@uokirkuk.edu.iq

301




p—
o S,

ii-» = ‘ '%”"J,% Kif&u E, Unir()ersity ]ouma[ /S Clentlﬁc S tud:les (KU]SS )

O 4 i Volume 13, Issue 1, March 2018, pp. (289-303)

Ol ISSN 1992 — 0849

irritable bowel syndrome", Journal of the medical association of Thailand, 93 (7), 119
(2010).

[37] Beiromvand, M., Hashemi, S.J., Arjmand, R., Sadjadei, N. and Hardanipasand, L.
"Comparative prevalence of Blastocystis in patients with the irritable bowel syndrome
and healthy individuals: A case control study", Jundishapur journal of microbiology, 10
(6), 1 (2017).

[38] Hagymasi, K. and Tulassay, Z., "Helicobacter pylori infection: new pathogenetic and

clinical aspects”, World journal of gastroenterology, 20 (21), 6386 (2014).

[39] Posselt, G., Backert, S., Wessle, R.S., "The functional interplay of Helicobacter pylori
factors with gastric epithelial cells induces a multi-step process in pathogenesis”, Cell
communication and Signaling, 11 (1), 1 (2013).

[40] Hasan, A.S., Jaafer, A.M. and Athab, A.M., "Rate of Helicobacter pylori infection

among patients with irritable bowel syndrome”, Gulf medical journal, 6 (1), 16, (2017).

[41] Yakoob, J., Abbas, Z., Naz, S., Islam, M. and Jafri, W., "Virulence markers of
Helicobacter pylori in patients with diarrhoea-dominant irritable bowel syndrome”,
British journal of biomedical science, 69 (1), 6 (2012).

[42] Ali, AM.M. and Mohamed, M.A., “Irritable bowel syndrome in children; Is there an
association with infantile colic in infants”, American association for science and
technology 1 (2) , 56 (2014) .

[43] Xiong, F., Xiong, M., Ma, Z., Huang, S., Li, A. and Liu, S., "Lack of association found
between Helicobacter pylori infection and diarrhea-predominant irritable bowel
syndrome: A multicenter retrospective study"”, Gastroenterology research practice, 1,
(2016).

[44] Zhao, Y., Zou, D., Wang, R., Ma, X., Yan, X., Man, X. et al.. "Dyspepsia and
irritable bowel syndrome in China: a population-based endoscopy study of prevalence
and impact”, Alimentary pharmacology & therapeutics, 32 (4), 562 (2010).

[45] Lacy, B.E., Gabbard, S.L., Crowell, M.D. . Pathophysiology, evaluation, and treatment
of bloating: hope, hype, or hot air?. "Gastroenterology and hepatology” 7 (11), 729
(2011).

[46] Ansell, B. R., Baker, L., Emery, S.J., McConville, M. J., Svard, S. G., Gasser, R. B.,
Jex, A. R., "Transcriptomics indicates active and passive metronidazole resistance

mechanisms in three seminal Giardia lines", Frontier in microbiology, 8, 1 (2017) .

T —

Web Site: uokirkuk.edu.ig/kujss, E-mail: kujss@uokirkuk.edu.iq

302




»%‘g KirkuR, University Journal /Scientific Studies (KUJSS)
‘s, ,’  j' Volume 13, Issue 1, March 2018, pp. (289-303)
O ISSN 1992 — 0849

[47] Mohamed, R. T., EI-Bali, M.A., Mohamed, A. A., Abdel-Fatah, M. A., EI-Malky, M. A.,
Mowafy, N. M. et al. "Subtyping of Blastocystis sp. isolated from symptomatic and
asymptomatic individuals in Makkah, Saudi Arabia”, Parasites & vectors 10 (1), 174
(2017) .

Web Site: uokirkuk.edu.ig/kujss, E-mail: kujss@uokirkuk.edu.iq

303




