‘ Ilnternational

Scholars
Journals

International Journal of Diseases and Disorders ISSN 2329-9835 Vol. 10 (1), pp. 001-005, January, 2022.
Available online at www.internationalscholarsjournals.org © International Scholars Journals

retain the copyright of this article.

Full Length Research Paper

Investigation of Entamoeba histolytica and
Mycobacterium spp. in biopsy specimens of patients
with inflammatory bowel disease in Turkey

Giilay Aral Akarsu'*, Zeynep Ceren Karahan?, R. Engin Araz®, Ci dem Guingér?
and Mehmet Tanyiiksel®

1Department of Medical Parasitology, Ankara University Medical Faculty, Dekanlik Binasi 06100 Sihhiye,
5 Ankara, Turkey.
Department of Medical Microbiology, Ankara University Medical Faculty, Dekanlik Binasi, 06100 Sihhiye,
Ankara, Turkey.
®Division of Medical Parasitology, Gulhane Military Medical Academy, General Doktor Tevfik Sa lam Caddesi 06018
Etlik, Ankara, Turkey.

Accepted 11 November, 2021

Intestinal amebiasis and gastrointestinal tuberculosis can mimic inflammatory bowel disease and its
exacerbations clinically, pathologically, radiologically and endoscopically. In the existence of IBD
and/or either one of these two pathogens, early identification and prompt treatment can improve the
clinical course of the patients. The aim of this study was to investigate the presence of Entamoeba
histolytica and/or Mycobacterium spp. in the first diagnostic biopsy specimens of prediagnosed IBD
patients in a tertiary education hospital in Ankara, Turkey. As the differentiation of pathologic
Entamoeba histolytica must be based on isoenzymatic, immunologic or molecular analysis and PCR is
a rapid and reliable method for the identification of Mycobacterium spp., we investigated the presence
of these pathogens in the biopsy specimens of 20 patients who were suspected to have IBD and nine
controls, by using PCR-based detection methods. All of them were histopathologically diagnosed as
Crohn’s disease and none of the specimens contained these two pathogens. We thought that the low
prevalence of both infections in Crohn’s disease patients may have caused our negative findings and
loss of pathogens could have lowered the sensitivity. Further studies with larger number of patients are
needed to determine the misdiagnosis rate and coexistence of these three diseases.
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INTRODUCTION

disease close resemblance in clinical, pathological, radiological,
endoscopic and surgical findings with both intestinal
amebiasis and gastrointestinal tuberculosis (GITB), which
may lead to diagnostic confusion and challenging

treatment. Because of the considerable overlapping

Inflammatory  bowel (IBD) have
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Abbreviations: IBD, Inflammatory bowel disease; CD, Crohn’s
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features and the difficulty of the differential diagnosis,
amebiasis is sometimes falsely diagnosed as
inflammatory bowel disease exacerbation (Pai, 2008).
Amebiasis, caused by Entamoeba histolytica, is the
second leading cause of death from parasitic diseases,



killing 40000-100000 people worldwide annually.
(Stanley, 2003). It is also a public health problem in
Turkey, especiallly among people with low socio-
economic status. The infection rate varies according to
study methods and regions, however the reported rates
dropped significantly since more specific methods than
microscopy have been used in the studies (Doganci et
al.,, 1997; Kurt et al.,, 2008; Tanyuksel et al., 2005).
Amebic colitis, usually present as a diarrhoea which may
be mild to severe, bloody and with abdominal pain.
However, diarrhoea may also be a presenting
manifestation of other diseases, including IBD and GITB
(Alvares et al., 2005; Espinosa-Cantellano and Martinez-
Palomo, 2000; Marcus et al., 2001).

When found together, there can be different
relationships between IBD and intestinal amebiasis such
as asymptomatic carriage, coexisting infection or
superinfection causing exacerbation of colitis. In case of
delayed recognition of intestinal amebiasis, treatment of
inflammatory bowel diseases with corticosteroids at the
presence of E. histolytica trophozoites can lead to serious
consequences or an undesirable outcome may occur
resulting from delayed antiamebic treatment. Amebic
colitis needs to be considered in the differential diagnosis
of IBD and its exacerbations. Stool studies, endoscopic
biopsy, pathological, immunological and molecular
methods are current techniques for the diagnosis of
amebiasis.

Tuberculosis is an important public health problem with
approximately 9 million new cases reported annualy. One
percent of the cases is assumed to be abdominal
tuberculosis (Sibertiea et al., 2007) . The prevalence is
considered to be moderate (20-40 cases /100000) in
Turkey (WHO Report, 2009). lleocecal area is the most
frequent site of involvement in gastrointestinal
tuberculosis (GITB), which makes it important for
differentiating from IBD, especially Crohn’s disease (CD)
(Varol et al., 2008). There are also conflicting reports on
the possible etiological role of Mycobacterium spp. in the
development of inflammatory bowel diseases (Jones et
al., 2006; Uzoigwe et al., 2007). Nearly a half of patients
with CD from the developing world are initially
misdiagnosed and treated as intestinal tuberculosis (Das
et al., 2009).

Attempts to detect Mycobacterium tuberculosis in
biopsy specimens have met with variable success, with
positive PCR noted in 22-75% of intestinal TB patients
(Makharia et al., 2009; Pulimood et al., 2008)

Fecal PCR is shown to be useful in detecting intestinal
TB and differentiating it from CD (Balamurugan et al.,
2006; Balamurugan et al, 2010). However, active
pulmonary TB, where swallowed sputum contributes to
mycobacterial DNA in the stool, complicates the situation.
The sensitivity of fecal PCR increased from 79% to 95%
together with the culture of mucosal biopsy specimens.

In this study, our aim was to investigate the presence of
E. histolytica and/or Mycobacterium spp. DNA in the initial
diagnostic intestinal biopsy specimens of patients who

were prediagnosed as IBD.

METHODS

In order to investigate Mycobacterium spp., E. histolytica and/or
IBD, initial endoscopic biopsy specimens of 20 patients
prediagnosed as having IBD and 9 controls who underwent
endoscopy with reasons other than IBD, were tested by PCR
besides histopathological examination. In each case, biopsy
specimens were taken from 1-3 locations of greatest pathologic
interest in the colon or small intestine or both. After taken at the
gastroenterology clinic, the biopsy specimens were sent to
pathology, microbiology and parasitology laboratories. PCR for E.
histolytica and Mycobacterium were performed at microbiology and
parasitology laboratories. The Institutional Review Board Ethics
Committee approved this study (128-3579).

Extraction of DNA

DNA was extracted by phenol-chlorophorm extraction method.
Briefly, the biopsy specimens were cut into small pieces in a sterile
petri dish, and homogenized in 500 pl of sterile distilled water. 4 ml
of 0,5 M EDTA buffer, 200 pl 20% SDS and 50 pl Proteinase K
were added and incubated at 37°C until a homogenious suspension
was obtained (24-48 h, 50 pl of proteinase-K was added at 12th and
if necessary at 24th h). The suspension was mixed with an equal
volume of phenol- chlorophorm (25:24) and vortexed for 10 min.
After centrifugation at 5000 rpm for 10 min at +4°C, the supernatant
was transferred to new tube and mixed with an equal volume of
chlorophorm. After vortexing and centrifugation steps, the upper
phase was collected and mixed with 1/10 volume of sodium acetate
and twice the volume of absolute ice- cold ethanol. The DNA was
precipitated by centrifugation at 4000 rpm for 20 min at +4°C,
washed once with 70% ethanol and the supernatant was discarded.
The pellet was dried and the extracted DNA was suspended in 50 pl
of TE buffer (1 M Tris-HCI, 0,5 M EDTA) and stored at -20°C until
studied. All centrifugation steps were done at 12,000 rpm in a
Beckman-Coulter Microfuge 18 centrifuge.

E. histolytica real-time PCR

The presence of E. histolytica DNA was investigated by real-time
PCR. The primers and Tagman probes designed on small subunit
ribosomal (SSU) RNA gene of E. histolytica (GenBank accession
no. X64142) were used (Verweij et al., 2004). The E. histolytica-
specific primers consisted of the forward primer (Ehd-239F) 5' -ATT
GTC GTG GCA TCC TAA CTC A- 3" and the reverse primer (Ehd-
88R) 5' -GCG GAC GGC TCA TTA TAA CA - 3'. The probe used
for this assay was VIC- 5' =TCA TTG AAT GAATTG GCCATT T —
3' BHQL. Reaction mixture (20 ul) was prepared by mixing 100 mM
KCI, 40 mM Tris-HCI (pH 8.3), 7.5 mM MgClz, 0.5 uM (each) primer,
0.25 uM probe, 200 uM (each) deoxynucleoside triphosphate, 2.5 U
of Taq polymerase and 5 pl DNA. Amplification was performed in 45
cycles under the following conditions: denaturation at 95°C for 15 s,
annealing at 55°C for 30 s and extension at 72°C for 15 s in a Bio-
Rad DNA Engine Peltier Thermal Cycler, Chromo 4 Real Time PCR
Detector (Mexico).

Mycobacterium spp. PCR

For amplification of Mycobacterium DNA, 5 ul of DNA was added to
the 45 pl reaction mixture containing 50 mM KCI, 10 mM Tris-HCI
(pH 8.3), 1.5 mM MgClz, 10% glycerol, 200 uM (each) dNTP,



0.5 uM (each) primer (Tb11l: 5'-ACCAACGATGGTGTGTCCAT and

Th12: 5- CTTGTCGAACCGCATACCCT), and 1.25 U of Taq
polymerase (Telenti et al., 1993). After 3 min of first denaturation at
94°C, the reaction was subjected to 45 cycles of amplification (1
min at 94°C, 1 min at 60°C, 1 min at 72°C) which was followed by a
10 min of final extension at 72°C. The amplified 439-bp fragment
was subjected to 2% agarose gel electrophoresis and visualized
under UV. Mycobacterium tuberculosis H37 DNA was used as
positive control both alone and mixed with a healthy intestinal
tissue. Human TNF-alpha gene was amplified for each patient
sample as internal control in order to assess DNA extraction quality,
the efficacy of amplification reaction and the presence of inhibitors.

RESULTS AND DISCUSSION

All of the patients were histopathologically diagnosed as
having Crohn’s disease. We did not detect E. histolytica
and/or Mycobacterium spp. DNA in any of the intestinal
biopsy specimens obtained from study and control group
patients. Infections due to these two pathogens could not
be confirmed in any of the cases.

The colon responds monomorphically to a variety of
insults thus making it difficult to differentiate invasive
amebic colitis, GITB and IBD. E. histolytica is found to be
the third frequent patogen causing infection during
relapses of IBD being more prevalent in UC patients
(Amarapurkar et al., 2008; Mylonaki et al., 2004).
Although there have been a number of studies
investigating amoeba infection complicating IBD, we have
not been able to find a study undertaken using PCR from
intestinal biopsy specimens of IBD patients.

The possibility of amoeba infection should always be
taken into account in patients with IBD. In patients with a
short history of diarrhoea and in countries where amebic

infection is endemic, it is important to rule out amebic

colitis before commencing steroid therapy for IBD. A
latest study carried out in Western Turkey revealed that

59 (2.9%) out of 2,047 stool samples were positive for E.

histolytica/dispar with microscopy and/or culture (Kurt et
al., 2008). Among the positive samples, E. histolytica was

detected in 14 (23.7%) and 5 (8.5%) samples with PCR
and antigen-specific ELISA (EIA), respectively. E. dispar
was diagnosed in 31 (52.5%) and 52 (88.1%) of 59
samples with species-specific PCR and EIA, respectively.

A misdiagnosis of amoebic colitis as an exacerbation of
IBD followed by inadvertent treatment  with
corticosteroids, or the opposite, may be fatal. In a study,
11 patients were described most of which were initially
suspected to be tuberculosis or IBD based on the clinical
and endoscopic findings. Eight of these patients were
diagnosed as amoebic colitis only on histopathological
evaluation of the colonic endoscopic biopsy (Pai, 2008).
On the other hand, a negative biopsy does not always
rule out amebiasis and repeated biopsies may be needed
for the diagnosis (Mendonca et al., 1977). Multiple
biopsies and PAS stain are sometimes useful in
highlighting the cytoplasm of the trophozoites within the
exuda and picking up the organism. There is an estimate

that up to two thirds of biopsies of patients with amebic
colitis may not show trophozoites in pathological sectio ns
(Blumencranz et al., 1983) . One of our aims was to
investigate if it was possible to diagnose the amebic
colitis that was missed in histopathological examination,
by using PCR.

The stool microscopy remains the initial approach to
diagnosis as a simple and inexpensive method.
Nevertheless, this method has a low sensitivity and also
leads to false positive results due to microscopically
identical Entamoeba spp (Hiatt et al., 1995). The
differentiation of Entamoeba spp. must be based on
isoenzymatic, immunologic or molecular analysis. In
reference diagnosis laboratories, molecular analysis by
PCR based assays is the method of choice for the
discrimination between the pathogenic E. histolytica and
the nonpathogenic ones. That is why we used PCR which
is more specific than microscopic examination of stool.

Enemas administered before endoscopy may wash
away the exudate containing the parasite or lyse the
trophozoites and may lead to the failure to identify the
organisms on biopsy (Juniper, 1978). This issue should
also be disccussed as a problem when applying PCR
from biopsy specimens. Although we examined the whole
biopsy specimen, unlike PCR from pathological sections,
we were not able to find E. histolytica DNA. Similarly,
none of the pathological examination of the patients
enrolled in our study revealed E. histolytica.

In a hospital based multicenter study, undertaken to
investigate the epidemiologic and clinical characteristics
of IBD in Turkey, the incidence was found to be
4.4/100000 and 2.2/100000 for UC and CD respectively
(Tozun et al.,, 2009). They also revealed from the
questionnaire, reported from 12 centers throughout the
country, that concomitant amebiasis was observed in
17.3% of patients with UC and 1.3% of patients with CD.
However, as the method of diagnosis was unclear, the
sensitivity or specificity could not be estimated.

Few studies were undertaken about the coexistence of
E. histolytica trophozoites and/or cysts in stool samples of
IBD patients in Turkey. In one of these studies, 160 IBD
patient were explored for the prevalence of amebiasis by
using wet mount, concentration and staining methods.
The frequency of the parasite was found to be 8.75%,
which was significantly higher than that in control patients
who were free of gastrointestinal complaints. Therefore
they concluded that E. histolytica should be explored in
IBD patients (Ustun et al., 2003). In another study from
Turkey, amoeba was found in the stool of 8.1% of UC
patients on initial diagnosis and in 11.6% of patients
during follow up by microscopy. In CD patients these
rates were 2.1 and 4.2%, respectively (Ulker et al., 1999).
However as the examination based solely on microscopy
of specimens, the given rates included all microscopically
identical Entamoeba species. Considering that the
frequency of E. histolytica is 10% among totally detected
microscopically identical



Entamoeba species, the realistic estimation of E.
histolytica rate in the former study should be lower.

In a recent study from Turkey, among the stool samples
of active UC patients which were evaluated for the
presence of E. histolytica antigen by using ELISA, amoebiasis
was detected in 31.5% of the subjects (Ozin et al., 2009) . In
another study, the prevalence of amebiasis in 90 UC
patients from a high socioeconomic region and 28 UC
patients from a low socioeconomic region of Turkey were
compared by both microscopy and ELISA. The rate of
infection was found to be higher in the second group
(53.6%) compared to the first one (32.2%) (Soylu et al.,
2009). The results of these two studies were higher than the
former studies undertaken in patients who had diarrheoa or
IBD in Turkey (Kurt et al., 2008; Ulker et al., 1999; Ustun et
al., 2003).

Intestinal tuberculosis should also be suspected during
the diagnosis and treatment of IBD particularly in regions
where the former disease is endemic (Kirsh et al., 2006).
The incidence of TB is 26/100000 according to the
Turkish Ministry of Health data published in 2005. The
percentage of extrapulmonary TB patients among all TB
patients was 28.6% and Gl/peritoneal TB patients
consisted 4.5% of all the reported extrapulmonary TB
patients (Gumu IU et al., 2007).

Histologically and microscopically, only 66.5% of GITB
cases could be definitely diagnosed (Amarapurkar et al.,
2008). It was revealed that 65% of CD has been
misdiagnosed as GITB (Tonghua et al., 1981). The
values of pathologic examination and PCR from
embedded intestinal tissue in differentiating intestinal
tuberculosis and CD were compared. It was reported that
PCR is more valuable and detected a positivity rate of
64.1% in 39 intestinal tuberculosis specimens. There was
no positivity among specimens from patients with CD
(Gan et al.,, 2002). In another study from India where
tuberculosis is widely prevalent, the sensitivity of fresh
tissue PCR for the diagnosis of intestinal tuberculosis
was reported as 82.6% with high specificity (Amarapurkar
et al., 2008). Mycobacterium spp. DNA besides other viral
and bacterial pathogens were sought in the archival
tissue of patients with CD and 8.9% of them was found to
be positive for Mycobacterium spp. (Kndsel et al., 2009).

To our knowledge, there are no studies from Turkey
exploring the presence of Mycobacterium spp. in IBD
patients by using PCR. Recently, a study was undertaken
in order to evaluate an immunohistochemical staining
method in the differentiation of intestinal tuberculosis from
Crohn’s disease in biopsy specimens. This method was
reported to have sensitivity and specificity of 73 and 93%,
respectively ( nce et al., 2011). Besides, two case reports
presenting the misdiagnosis of intestinal tuberculosis as
CD were published (Varol et al., 2008; Ba ar et al., 2005).

In our study, we found neither E. histolytica nor M.
tuberculosis DNA in any of the patient and control
specimens. We suppose that, our negative findings may
be due to both the low prevalence of these pathogens in

patients with CD and the loss of pathogens from the
intestinal biopsy specimens. Further studies which will be
undertaken by screening higher number of tissue
samples would enlighten the rate of misdiagnosis or
coexistence of these three diseases.

REFERENCES

Alvares JF, Dvabhari H (2005). Clinical, colonoscopic and histological
profile of colonic tuberculosis in a tertiary hospital. Endoscopy, 37:
351-356.

Amarapurkar DN, Patel ND, Rane PS (2008). Diagnosis of Crohn’s
disease in India where tuberculosis is widely prevalent. World J.
Gastroenterol., 14: 741-746.

Balamurugan R, Sucharita C, Venkataraman S, Ramakrishna BS
(2010). Fecal polymerase chain reaction for Mycobacterium
tuberculosis 1S6110 to distinguish Crohn’s disease from intestinal
tuberculosis. Indian J. Gastroenterol., 29: 152-156.

Balamurugan R, Venkataraman S, John KR, Ramakrishna BS (2006).
PCR amplification of the 1S6110 insertion element of Mycobacterium
tuberculosis in fecal samples from patients with intestinal
tuberculosis. J. Clin. Microbiol., 44: 1884-188.

Basar O, Koklu S, Koksal D, Koksal AS, bis M, Ucar E, Ulker A (2005).
Intracranial tuberculomas in a nonimmunocompromised patient with
abdominal tuberculosis misdiagnosed as Crohns disease. Dig. Dis.
Sci., 50: 1279-1282.

Blumencranz H, Kasen L, Romeu J, Waye J D, Leleiko NS (1983). The
role of endoscopy in suspected amebisis. Am. J. Gastroenterol., 78:
15-18.

Das K, Ghoshal UC, Dhali GK, Benjamin J, Ahuja V, Makharia GK
(2009). Crohn’s disease in India: a multicenter study from a country
where tuberculosis is endemic. Dig. Dis. Sci., 54: 1099-1107.

Doganci L, Tanyuksel M, Gun H (1997). Overdiagnosis of intestinal
amoebosis in Turkey. Lancet, 350: 670.

Espinosa-Cantellano MM, Martinez-Palomo A (2000). Pathogenesis of
intestinal amebiasis: from molecules to disease. Clin. Microbiol. Rev.,
13: 318-331.

Gan HT, Chen YQ, Ouyang Q, Bu H, Yang XY (2002). Differentiation
between intestinal tuberculosis and Crohn’s disease in endoscopic
biopsy specimens by polymerase chain reaction. Am. J.
Gastroenterol., 97: 1446-1451.

GiUmisla F, Ozkara S, Ozkan S, Baykal F, Gullu U (2007). [Report: War
against tuberculosis in Turkey]. Verem Savasi Daire Baskanligi,
Ankara.

Hiatt RA, Markell EK, Ng E (1995). How many stool examinations are
necessary to detect pathogenic intestinal protozoa? Am. J. Trop.
Med. Hyg., 53: 36-39.

nce AT, Gunes P, Senates E, Sezikli M, Tiftikci A, Ovunc O (2011).
Can an immunohistochemistry method differentiate intestinal
tuberculosis from Crohn’s disease in biopsy specimens? Dig. Dis.
Sci., 56: 1165-1170.

Jones PH, Farver TB, Beaman B, Cetinkaya B, Morgan KL (2006).
Crohn’s disease in people exposed to clinical cases of bovine
paratuberculosis. Epidemiol. Infect., 134: 49-56.

Juniper K (1978). Amebiasis. Clin. Gastroenterol., 7: 3-29.

Kirsch R, Pentecost M, Hall PM, Epstein DP, Watermeyer G, Friederich
PW (2006). Role of colonoscopic biopsy in distinguishing between
Crohn’s disease and intestinal tuberculosis. J. Clin. Pathol., 59: 840-
844.

Knosel T, Schewe C, Petersen N, Dietel M, Petersen | (2009).
Prevalence of infectious pathogens in Crohn’s disease. Pathol. Res.
Pract., 205: 223-230.

Kurt O, Demirel M, Ostan I, Sevil NR, Mandiracioglu A, Tanyuksel M,
Ak M, Dagci H (2008). Investigation of the prevalence of amebiasis in
Izmir province and determination of Entamoeba spp. using PCR and
enzyme immunoassay. New Microbiol., 31: 393-400.

Makharia GK, Srivastava S, Das P, Goswami P, Singh U, Tripathi M,
Deo V, Aggarwal A, Tiwari RP, Sreenivas V, Gupta SD (2010).
Clinical, Endoscopic and histological differentiations between



Crohn’s disease and intestinal tuberculosis. Am. J. Gastroenterol.,
105: 642-651.

Marcus VA, Ward BJ, Jutras P (2001). Intestinal amebiasis: a diagnosis
not to be missed. Pathol. Res. Pract., 197: 271-74.

Mendonca HL, Vieto JO, Korelitz BI (1977). Perforation of the colon in
unsuspected amebic colitis: report of two cases. Dis. Colon Rectum,
20: 149-153.

Mylonaki M, Langmead L, Pantes A, Johnson F, Rampton DS (2004).
Enteric infection in relapse of inflammatory bowel disease:
importance of microbiological examination of stool. Eur. J.
Gastroenterol. Hepatol., 16: 775-778.

Ozin Y, Yalinkilic Mz, Nadir I, Tayfur O, Ertas A, Ulker A, Sahin B
(2009). Presence and diagnosis of amebic infestation in Turkish
patients with active ulcerative colitis. Eur. J. Int. Med., 20: 545-547.

Pai SA (2008). Amebic colitis can mimic tuberculosis and inflammatory
bowel disease on endoscopy and biopsy. Int. J. Surg. Pathol,
doi:10.1177/106689690831638.

Pulimood AB, Peter S, Rook GW, Donoghue HD (2008). In situ PCR for
Mycobacterium tuberculosis in endoscopic mucosal biopsy
specimens of intestinal tuberculosis and crohn’s disease. Am. J. Clin.
Pathol., 129: 846-851.

Sibertiea V, Kirwanb WO, O’Mahonya S (2007). Intestinal tuberculosis
mimicking Crohn’s disease: lessons learned in a new era. Eur. J.
Gastroenterol. Hepatol., 19: 347-349.

Soylu A, Dolapcioglu C, Alis H, Dolay K, Yasar N, Boduroglu O, Cildas
A, Bolukbas FF, Bolukbas C (2009). Prevalence and importance of
amebic infestation in patients with ulcerative colitis in two regions in
Turkey. Dig. Dis. Sci., 54: 1292-1296.

Stanley SL (2003). Amebiasis. Lancet, 361: 1025-1034.

Tanyuksel M, Yilmaz H, Ulukanligil M, Araz E, Cicek M, Koru O, Tas Z,
Petri WA (2005). Comparison of two methods (microscopy and
enzyme-linked immunosorbent assay) for the diagnosis of amebiasis.
Exp. Parasitol., 110: 322—-326.

Telenti A, Marchesi F, Balz M, Bally F, Bottger E C, Bodmer T (1993).
Rapid identification of mycobacteria to the species level by
polymerase chain reaction and restriction enzyme analysis. J. Clin.
Microbiol., 31: 175-178.

Tonghua L, Guozong P, Minzhang C (1981). Crohn’s disease:
Clinicopathologic manifestations and sifferential diagnosis from
enterocolonic tuberculosis. Chinese Med. J., 94: 431-440.

Tozun N, Atug O, Imeryuz N, Hamzaoglu HO, Tiftikci A, Parlak E, Dagli
U, Ulker A, Hulagu S,et al. (2009). Clinical characteristics of
inflammatory bowel disease in Turkey: A multicenter epidemiologic
survey. J. Clin. Gastroenterol., 43: 51-57.

Uzoigwe JC, Khaitse ML, Gibbs PS (2007). Epidemiological evidence
for Mycobacterium avium subspecies paratuberculosis as a cause of
Crohn’s disease. Epidemiol. Infect., 135: 1057-1068.

Ulker A, Parlak E, Dagli U, Tezel A D, Alkim C, Sahin B (1999).
Epidemiology of inflammatory bowel disease Turkish J.
Gastroenterol., 10: 55-59.

Ustun S, Dagci H, Aksoy U, Guruz Y, Ersoz G (2003). Prevalence of
amebiasis in inflammatory bowel disease in Turkey. World J.
Gastroenterol., 9: 1834-1835.

Varol Y, Demir A, Baser Z, Olcay S, Dereli S, Yucel N, Ozacar R (2008).
[A case of intestinal tuberculosis mimicking inflammatory bowel
diseases]. zmir Gogus Hastanesi Dergisi, 22: 51-54.

Verweij JJ, Blangé RA, Templeton K, Schinkel J, Brienen EAT, Van
Rooyen MAA, Van Lieshout L, Polderman AM (2004). Simultaneous
detection of Entamoeba histolytica, Giardia lamblia, and
Cryptosporidium parvum in fecal samples by using multiplex real-time
PCR. J. Clin. Microbiol., 42: 1220-1223.

WHO Report (2009). WHO Global tuberculosis control - epidemiology,
strategy, financing WHO/HTM/TB/2009.411.



