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ABSTRACT

Background H. pylori infection causes diverse clinical outcomes, including dyspepsia, peptic ulceration,
gastric carcinoma and mucosa associated lymphoid tissue (MALT) lymphoma. Up-regulation of COX-2
has been observed in H. pylori gastritis in response to inflammatory cytokines. IL-8 is a major activator
for neutrophils which contribute to mucosal damage in H. pylori infected patients. A wide-spread use of
non-invasive simple diagnostic method is indicated for diagnosis and follow-up of H. pylori infection.
Aims: Assessment of COX-2 and IL-8 immuno-expression in gastric mucosa in correlations to H. pylori
infection in patients suffering from dyspepsia and evaluation of different available diagnostic modalities
for detection of H. pylori infection in Sohag city, Egypt. Methods: The study included 62 patients
complaining of dyspepsia. Stool samples were examined for detection of H. pylori stool antigen (HpSA)
using enzyme immunoassay (EIA). Antral endoscopical biopsies were taken for culture, and
histopathological evaluation using Giemsa stain. Immunohistochemical expressions of IL-8 and COX-2 in
tissue sections were evaluated. Results: H. pylori infection was detected in 42/62 (67.7%) of patients
with dyspepsia by using the gold standard method (culture & Giemsa stain). The diagnostic accuracy of
HpSA was 83.8% which made it a good non-invasive alternative for detection of H. pylori infection in our
community. COX-2 was expressed in 90.5% of H. pylori positive and in 55% of H. pylori negative cases
(P < 0.003). IL-8 was expressed in 83.3% of H. pylori positive and in 50% of H. pylori negative cases (P
< 0.003). Conclusions: Wherever endoscopy is not indicated, HpSA EIA is a non invasive, rapid, easily
performed, reliable method for diagnosis of H. pylori infection. H. pylori infection causes enhancement of
COX-2 and IL-8, and this may have a role in the progression of gastritis to more advanced lesions.
Keywords: H. pylori gastritis, H. pylori stool antigen (HpSA) enzyme immunoassay (EIA) COX-2 and IL-
8
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Cyclooxygenase-2 (COX-2), Interleukin 8 (IL-8), H. pylori stool antigen (HpSA), enzyme immunoassay
(EIA), prostaglandins (PGs), prostacyclin (PGI2) and thromboxane A2 (TXA?2), reactive oxygen species
(ROS), T helper 1 (Th1), gastrointestinal (GI), hematoxylin and eosin (H&E), phosphate buffered saline
(PBS), normal goat serum (NGS), negative and positive predictive values (PPV & NPV).

INTRODUCTION because long-term colonization by this organism
can provoke chronic inflammation and atrophy,
In 1984, Marshall and Warren" reported which  can  further lead to malignant
the discovery of a bacterium, which was transformation®®. Since its cure prevents peptic
subsequently named Helicobacter pylori; H. ulcer disease, ~chronic  gastritis,  gastric
pylori®, whose habitat was the human gastric carcinoma and possibly MALT lymphoma, the
mucosa. H. pylori infection in the stomach accurate detection of H. pylori is essential for
induces mucosal inflammation and oxidative the management of patients and for eradication
stress that leads to diverse clinical outcomes of the bacterium following treatment.
such as gastritis, peptic ulcer and gastric cancer. H. pylori infection could be diagnosed
Chronic gastric inflammation developing after either by non invasive methods that reveal the
H. pylori infection is responsible for dyspeptic presence of H. pylori as urea breathe test, and
symptoms relevant to gastritis®. H. pylori is serology or invasive procedures requiring
well recognized also as a class I carcinogen endoscopic biopsy of the gastric mucosa for
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histopathological analysis, culture, or rapid
urease test®. Non invasive tests facilitates
epidemiological research, decreases the overall
endoscopy workload and accordingly financial
savings. In addition, non invasive techniques
can assess H. pylori status after treatment,
obviating the need for re-endoscopy. Now,
direct detection of the H. pylori antigens in stool
samples has been developed. Studies using EIA
have shown that it is a reliable tool for non
invasive diagnosis of H. pylori infection and for
epidemiological studies .

H. pylori induces a strong and complex
immune response in the gastric mucosa, both
humoral and cellular, which nevertheless fails to
clear the infection and may even contribute to
immunopathology®®. The exact mechanisms by
which the H. pylori-induced immune response
contributes to gastrointestinal mucosal damage
are still not clear. At this time, it is not known
whether this immune response is protective or
whether it contributes to the pathogenesis of H.
pylori-associated diseases.

Cyclooxygenase (COX) is a rate-limiting
enzyme in the synthesis of prostaglandins
(PGs). It catalyses the conversion of arachidonic
acid to PGG2, then to PGH2 which is

subsequently converted to various
physiologically active prostanoids, including
PGE2, PGD2, prostacyclin (PGI2) and

thromboxane A2 (TXA2) by the relevant
enzymes in a variety of cell types. At least 2
isoforms of COX have been identified so
far(IO,ll).

COX-1 is expressed constitutively in many
tissues and in the normal esophageo-gastro-
colonic mucosa. PGs produced by COX-1
mediate the "housekeeping" functions such as
cytoprotection. In contrast, COX-2 is not
detected in most normal tissues, but its
expression is rapidly induced by both
inflammatory and mitogenic stimuli resulting in
increased synthesis of PGs in the inflamed and
in the neoplastic tissue "2,

COX-2 was found to be expressed in the
mucosa of H. pylori-induced gastritis. In
chronic H. pylori infection, overexpression of
COX-2 is probably induced by inflammatory
cytokines, growth factors, especially gastrin and
reactive oxygen species (ROS) leading to

mutagenesis and  subsequent metaplasia,
dysplasia and cancer formation™'?, The
precise ~ mechanisms  leading to  the

overexpression of COX-2 are still not fully
understood. There is evidence that pro-
inflammatory cytokines and different gastric
mucosal growth factors could be involved in
this process"™. H pylori infection could

induce gastric mucosal cell proliferation by
COX-2 expression 1, COX-2 gene expression
was one of the factors mediating the progress
from H pylori gastritis to pre-carcinoma and
even gastric carcinoma "> '9,

H. pylori could induce the production of
inflammatory mediators such IL-8, IL-6, and
TNFa"” and secondary high COX-2 expression
which caused gastric mucosal lesions. These
mediators could directly or indirectly damage
the surface epithelial cells"®. Among these
mediators, IL-8 plays a crucial role, it is
expressed in injured mucosa after H. pylori
infection and increases mucosal injury. It is a
major activator and chemokine for neutrophils
which contribute to mucosal damage*??. TL-8
significantly augments T helper 1 (Thl)
immune response by inducing pro-inflammatory
cytokines such as TNF-o, interferon-y, and IL-
1B secretion®*?, Hence, IL-8 is an agent that
could modulate these key events; this might
propose an effective strategy to prevent H.
pylori-induced pathological disorders @,
Aims:

This study aims to assess the
immunohistochemical expression of COX-2 and
IL-8 in the gastric mucosa in correlation to H.
pylori gastritis and evaluation of different
available diagnostic modalities for detection of
H. pylori infection in patients suffering from
dyspepsia visiting the Outpatient Clinic of
Internal ~ Medicine  Department,  Sohag
University, Egypt, to determine whether simple
non-invasive method as HpSA could be a
valuable test for diagnosis of H. Pylori infection
in a symptomatic patient.

PATIENTS & METHODS

This study was performed in collaboration
between Internal Medicine, Pathology and
Biochemistry Departments of Sohag University
and Microbiology and Immunology
Department, Assiut University during the period
from March 2005 to July, 2005. The study
included 66 selected patients (24 males & 38
females) with age range between 20 years to 60
years with a mean age SD of 32.7 + SD 9.7
years. Patients complained of symptoms
suggestive of wupper gastrointestinal (GI)
diseases including recurrent upper epigastric
pain, heart burn, vomiting, distension and
anorexia. All patients gave an informed consent
before inclusion in the study and the study was
approved by the Local Ethics Committee.

All patients were subjected to full clinical
history and examination. All were satisfied the
following eligibility criteria, age above 18
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years, no administration of antibiotic or proton
pump inhibitors in the two months prior to the
study, no administration of H. pylori eradication
treatment in the last 12 months. Patient with
active GI bleeding were excluded from the
study. Liver and kidney function tests and
abdominal sonogrophy was done to exclude
hepatobiliory and/or renal diseases.

Upper GI endoscopy was done and multiple
antral and corporal gastric biopsies were
processed for culture sensitivity studies and for
histopathological examination. Stool samples
were collected from all patients for detection of
HpSA using polyclonal EIA kit. Stool samples
were stored at -20°C until the analysis. H. pylori
infection was identified if culture and/or
histopathology; Gemisa stain yielded positive
results ¥,

Culture and antibiotic susceptibility testing:

The gastric biopsy was kept at 4 C in 5ml
sterile 0.9% NaCl and was examined within 24
hours. Each biopsy was cut into small pieces
and homogenized in sterile Petri dish. The
specimens were cultured on Columbia agar
plates supplemented with 5% sheep blood and
H. pylori selective supplement vials (Oxoid).
The vial contains vancomycin in (10 mg/L),
cefuslodin (5 mg/L), trimethoprim (5 mg/L) and
amphotericin B (5 mg/L). The inoculated plates
were placed in an anaerobic jar together with a
gas generating sachet (Oxoid) to generate a
microaerophilic environment (10% CO,, 5% O,
and 85% N;) and incubated for 5-10 days at
37°C. H. pylori microorganisms were identified
on the Dbasis of characteristic colony
morphology, typical appearance on Gram
staining and strong positive reactions with
oxidase, catalase and urease tests. Isolates were
preserved in H. pylori special peptone broth
media containing 10% glycerol at -80°C.
Determination of H. pylori antigens in stool
samples

H. pylori antigens in stool samples were
detected by using Astra Diagnostic H. pylori
antigen quantitative EIA commercial kit
(Milana, Italy). An extraction kit for H. pylori
antigen from stool was initially used by
applying the dipstick to collect 6-7 mm stool
samples, placed in stool dispenser buffer
containing tubes, vortexed for 30 seconds. The
tips of the tubes were broken and 3 drops were
applied into appropriate microwell of the Astra
HP Ag kit coated with polyclonal capture anti
H. pylori antibody. Hundred ml of HRP
peroxide conjugated polyclonal anti H. pylori
antibody was added into the wells and incubated
for 1 hour at 37°C. After 4 proper washes with
saline solution with added thimerosal and

surfactant; 200 ml of TMB substrate were added
to the plate, incubated for 10 minutes at 37°C in
the dark. Finally the reaction was stopped by
100 ml 0.3 M sulphuric acid solution (Stop
solution). Positive and negative controls were
also built into the test.

The test was measured using EIA reader at
450/630 mm within 15 minutes of adding stop
solution. The cut-off was calculated as the OD
of negative control + 0.150 according to the
manufacturer’s instruction. The cut-off OD
value was 0.342. Samples with OD values more
than Co + 10% (0.376) were considered
positive, samples with OD values within + 10%
of cut-off (0.376-0.308) were considered
borderline and were repeated for confirmation
and samples with OD values less than Co — 10%
(0.308) were considered negative.
Histopathology

Three biopsy specimens were obtained
from each of the fundus, corpus, and antral
regions. Biopsy specimens were fixed in 10%
diluted formalin, embedded in paraffin, 5 pm
tissue sections were made and stained by
hematoxylin and eosin (H&E) to evaluate the
presence or absence of gastritis, activity and/or
chronicity — using Sydney System for
classification of gastritis®. Modified Giemsa
stain was used on subsequent levels of the same
blocks by the method described by Gray et
al.,%®, The presence of H. pylori was detected
by Giemsa staining as spiral bacilli in the gastric
mucosa attached to mucin using bright field
light microscope.

Immunohistochemistry

Since the H. pylori positivity is high in the
antral region, only specimens from the antral
region were used for immunohistochemical
staining. Serial 4 um tissue sections on silanized
glass slides were stained using primary rabbit
polyclonal antibody to COX-2 (Cat # RB-9072-
PO, 0.1ml, LabVision Corporation) and mouse
monoclonal antibody to IL-8 (Cat # C-19,
sc1269, Santa Cruz Biotec). Tissue sections
were deparaffinized and rehydrated.
Endogenous peroxidase activity was blocked
using peroxidase blocking reagent (Cat # TP-
012-HD, LabVision Corporation). Unmask the
antigen sites by immersing the slides in
sufficient amounts of antigen retrieval solution
(10 mmol sodium citrate buffer, pH 6.0) was
done. Sections were microwaved for 10-15 min,
allowed to cool down for 20 min, washed in
distilled water, then in phosphate buffered saline
(PBS, pH 6.0). Tissue sections were incubated
in normal goat serum (NGS) to block the
nonspecific interactions.
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Tissue sections were incubated for half
hour at room temperature with 1/200 COX-2
antibody and overnight at 4°C in a humid
chamber with 1/100 IL-8 antibody. The
resulting immune-complex was detected by a
universal staining kit (Cat # TP-012-HD,
LabVision Corporation). Tissue sections were
treated with biotinylated goat anti-polyvalent,
and then peroxidase-labelled streptavidin was
applied for 10-15 min at room temperature,
rinsed in PBS, incubated with 14-
diaminobenzidine and 0.06% H,O, for 5 min
and counter-stained in Myer’s Hematoxylin.
Tissue sections were washed in tap water,
dehydrated in alcohol, cleared in xylene, left to
dry, then mounted with Canada balsam, and
cover slipped.

Positive controls were prepared from colon
carcinoma and from skin for detection of COX-
2 and IL-8 respectively. Negative controls were
done by omitting the primary antibody from the
staining procedure. The positive and negative
controls were consistently immunoreactive and
lacking reactivity. This confirms the validity of
staining results.

For simplicity we divide immunostaining
positivity of COX-2 and/or IL-8 staining into 3
grades; negative (grade 0) if faint focal, weak if
weak diffuse or moderate focal staining (grade
I), and strong if strong focal or diffuse staining
or moderate diffuse (grade II) is present all over
the slide.

Statistical methods;

Diagnostic accuracy, sensitivity, specificity,
positive and negative predictive values were
determined for the EIA stool antigen test for
detecting H. pylori infection against the gold
standards methods of diagnosis; culture and

histopathology among all tested patients.
Fisher’s exact, Chi square (X?), and analysis of
variance (ANOVA) were used for analysis of
immunostaining  results using  Statistical
Package of Social Science (SPSS, version 10
SPSS Inc., Chicago, USA) and P value less than
0.05 was considered significant.

RESULTS

Histopathology and culture sensitivity:

Figure (1; A-F): shows the results of
histopathological;, H&E (A) and Gimesa stain
(B) and immunostaining of COX-2 and IL-8 (C-
F) in H. pylori positive and H. pylori negative
gastritis.

Examination of H&E stained slides
revealed mildly active gastritis in 10/62 (16.1%)
cases and moderately active gastritis in 8/62
(12.9%) cases and chronic gastritis in 44/62
cases. Giemsa stain revealed positive H. pylori
in 14/42 (33.3%) of active gastritis, whereas
28/42 (66.7%) of H. pylori positive patients
were presented by chronic gastritis as shown in
Table (1).

Among the participants 40/62 (64.5 %)
were H. pylori positive by culture alone, 36/62
(58.1%) were positive by Gemisa stain and
34/62 (54.8%) were positive by both culture and
Giemsa stain. The total number of H. pylori
positive cases was 42/62 (67.7 %). Table (2)
displays the correlations between the type of
gastritis and H. pylori positivity using the gold
standard methods; culture and Giemsa stain.
Primary resistance to metronidazole,
clarithyromycin, amoxacillin and tetracyclines
was found in 100%, 62.5%, 60% and 12.5%
respectively.
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Figure (1): H. pylori positive gastritis H&E stain (A), Gimesa stain (B), s
IL-8 (E) and H. pylori negative gastritis; weak COX-2 expression (D) & IL-8 (F). Magnifications: X400
(A), X1000 (B), X200 (C-F).

Table (1): Correlations between type of gastritis and H. pylori positivity using the gold standard method
(culture & Giemsa stain)

Histopathological results H. pylori poesitive H. pylori negative Total
Mild gastritis 6/10 4/10 10
Moderate gastritis 8/8 0/8 8
Severe gastritis - -——- -—--
Chronic gastritis 28/44 16/44 44
Total 42/62 20/62 62

Table (2): H. pylori infection in gastric biopsy using the gold standard methods (culture and Giemsa

stain)

H. pylori infection Culture/Histopathology No. of patients/Total (%)
Positive / Negative 6/62 9.7

Positive 42/62 Positive / Positive 34/62 54.8
Negative / Positive 2/62 33

Negative 20/62 Negative / Negative 20/62 323
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HpSA test:

The HpSA test was positive in 36/42 of H.
pylori positive patients as determined by the
standard methods, and negative in 16/20 of H.
pylori negative patients. The sensitivity and
specificity of HpSA test were 85.7 % and 80 %

respectively while the negative and positive
predictive values (PPV & NPV) were 72.7 %
and 90 % respectively. The overall diagnostic
accuracy was 83.8%. Table (3) shows the
correlation between the standard methods of H.
pylori detection versus HpSA EIA status.

Table (3): Comparison of HpSA EIA versus standard methods (culture and Giemsa positive stain) for
detecting H. pylori infection among all studied patients

Standard methods HPSA EIA Total
Positive Negative

H. pylori Positive 36 6 42

H. pylori Negative 6 16 22

Total 42 20 62

Diagnostic accuracy: 83.7%, Sensitivity: 85.7%, Specificity: 80%, PPV: 90%, NPV: 72.7%.

Results of immunohistochemistry:

COX-2 was localized to the gastric
epithelial cells in the deep antral glands and in
the monocytic cells in the lamina propria in both
H. pylori positive and negative cases in the
current study. IL-8 immunostaining was
expressed in the superficial epithelium and
mononuclear inflammatory cells; lymphocytes,
monocytes and plasma cells infiltrating the
lamina propria of the stomach. Immunostaining
positivity of COX-2 and/or IL-8 appeared as
granular cytoplasmic brown staining in the
epithelial cells in the gastric mucosa that was
graded according the surface area and the
intensity of the stain into grades 0, + I and + I1.

Table (4-6) and Figure (2, 3) showed that
among H. pylori positive cases 38/42 (90.5%)
were COX-2 positive whereas among H. pylori
negative cases 11/20 (55%) were COX-2
positive and this difference was highly
significant (P < 0.003). COX-2 was strongly
positive in 30/38 (90.5%) H. pylori positive

cases, however it was strongly positive in 4/20
(20%) H. pylori negative cases and the
difference in the grade of COX-2 staining
between H. pylori positive and H. pylori
negative cases was highly significant (P<0.000).
In H. pylori positive cases there was no
statistical difference in COX-2 expression
between acute and chronic gastritis (P < 0.456).
Table (7-9) and Figure (4, 5) showed that
among H. pylori positive cases 35/42 (83.3%)
were IL-8 positive, whereas among H. pylori
negative cases 10/20 (50%) were IL-8 positive
and this difference was highly significant (P <
0.012). IL-8 was strongly positive in 29/35
(82.9%) H. pylori positive cases, however it was
strongly positive in 5/20 (25%) H. pylori
negative cases and the difference in the grade of
staining of IL-8 between H. pylori positive and
H. pylori negative cases was highly significant
(P < 0.004). In H. pylori positive cases there
was no statistical difference in IL-8 expression
between acute and chronic gastritis (P< 0.569).

Table (4): H. pylori positivity versus COX-2 immunostaining expression

COX-2 expression Total No./% COX-2 +ve COX-2 -ve X2/p value
H. pylori +ve 42/62 (67.7 %) 38/42 (90.5%) 4/42 (9.5%)
H. pylori -ve 20/62 (32.3%) 11/20 (55%) 9/20 (45%) P <0.003
Total 62/62 (100%) 49/62 (79%) 13/62 (21%)
Table (5): H. pylori positivity versus COX-2 immunostaining expression
COX-2 expression Total No./% H. pylori +ve H. pylori -ve X2/p value
Grade 0 13/62 (21%) 4/42 (9.5%) 9/20 (45%)
Grade 1 15/62 (24.2%) 8/42 (19.1%) 7/20 (35%) P <0.000
Grade 11 34/62 (54.8%) 30/42 (71.4%) 4/20 (20%)
Total 62/62 (100%) 42/62(67.7 %) 20/62 (32.3%)
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Table (6): COX-2 expression in acute and chronic gastritis
H. pylori gastritis COX-2 positive COX-2 negative P value
Acute gastritis 12/14 2/14
Chronic gastritis 26/28 2/28 P <0.456
Total 38/42 4/42
Table (7): H. pylori positivity versus IL-8 immunostaining expression
IL-8 expression Total No./% IL-8 +ve IL-8 -ve X2/p value
H. pylori +ve 42/62 (67.7 %) 35/42 (83.3%) 7/42 (16.7%)
H. pylori -ve 20/62 (32.3%) 10/20 (50%) 10/20 (50%) P <0.012
Total 62/62 (100%) 45/62 (72.6%) 17/62 (27.4%)
Table (8): H. pylori positivity versus IL-8 immunostaining expression
IL-8 expression Total No./% H. pylori +ve H. pylori -ve X2/p value
Grade 0 17/62 (27.4%) 7/42 (16.7%) 10/20 (50%)
Grade I 11/62 (17.7%) 6/42 (14.3%) 5/20 (25%) P <0.004
Grade I1 34/62 (54.8%) 29/42 (69%) 5/20 (25%)
Total 62/62 (100%) 42/62(67.7 %) 20/62 (32.3%)
Table (9): IL-8 expression in acute and chronic gastritis
H. pylori gastritis IL-8 positive IL-8 negative Total
Acute gastritis 11/14 3/14
Chronic gastritis 24/28 4/28 P<0.569
Total 35/42 7/42

DISCUSSION

H. pylori is one of the most widespread
infections in human worldwide. It persistently
infects up to 50% of the world’s population ",
Higher prevalance is found in developing
countries. Many researchers recommended test
and treat strategy for young patients with
dyspepsia without alarm symptoms #* %,

Since the discovery of H. pylori, several
invasive and noninvasive methods diagnostic
methods have become available for determining
the presence of H. pylori infection®”.
Noninvasive tests are serological methods, Urea
breath test, and bacterial DNA sequences or
bacterial antigen detection in stool by the HpSA
test®. In contrast culturing H. pylori for
diagnosis of infection requires gastric biopsy
obtained by the invasive
gastroduodenoscopy®?. Culture  methods
require an incubation period of at least 4-7 days.
H. pylori is also a fastidious microorganism and
is affected by environmental conditions ©.

Noninvasive tests are preferred because of
their simplicity and the ability to provide test
results within a few minutes after
administration, in a physician’s office. The urea
breath test was the test of choice when the test
and treat strategy was implemented, and its
availability resulted in the reduction of the

number of endoscopy referrals among patients
below 40 years of age in a study by Sreedharan
et al,®Y, The Urea breath test is currently
regarded as the best non invasive diagnostic
method for detecting H. pylori infection, even
for monitoring the efficacy of treatment.
However this method is not widely available in
our locality.

Serology requires only venipuncture, but is
an unreliable test for the diagnosis of H. pylori
infection and may or may not revert to negative
after eradication of the bacteria, also positive
results do not necessarily indicate current
infection @579,

In this study the sensitivity and specificity
of the HpSA test were 85.75% and 80%
respectively. Several studies reported a wide
range of specificity and sensitivity values with a
sensitivity being as low as 72.7%, 63% and 58%
respectively ¢,

In contrast specificity was less than
reported by others being over 90% in the study
of Koletzko et al.?¥. Low sensitivity in the
current study may be due to difficulty of
obtaining polyclonal antibodies of constant
quality and the variability of the cut-off values
of the test assays. In the monoclonal version of
the assay, Koletzko et al.?¥ reported that the
difference between positive and negative results
was valuable with a diagnostic accuracy of
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97.8%. This was attributed to the cut-off values
as no gray zones was present because positive
samples gave values far above and negative
samples gave values clearly below the cut-off
values.

HpSA test may be of particular use in
pediatric and old aged groups where
noninvasive tests are preferred. Moreover EIA
had several advantages over other diagnostic
tests requiring endoscopic biopsies. Firstly,
patients are not required to attend hospitals as
stool samples can be transported to the
laboratory. Secondly, neither an expensive
instrumentation as in case of upper GI
endoscopy, nor an expertise as in case of PCR
or culture is needed to perform the EIA test.
However investigators cautioned against the
complete avoidance of endoscopy due to the
risk of missing of some important pathological
findings®”. Further studies are required to
assess and compare the performance of HpSA
EIA monoclonal and polyclonal versions for the
non invasive diagnosis of dyspepsia.

In this study, H. pylori was detected in
42/62(67.7%) of biopsy specimens by the
standard methods; of which 14/42 (33.3%)
patients were presented with active gastritis and
28/42 (66.7%) patients were presented with
chronic gastritis in agreement with Demiray et
al,®” Abdullah et al., “” and Jemilohun et
al.,*Y who found H. pylori in 68.2%, 68% and
64% of the studied patients respectively.
However, our result was slightly lower than that
of Kang et al.,“? who detected H. pylori in 873
of 1197 patients (73%). This difference may be
due to the larger number of the studied patients
in their study. Our results were slightly higher
than that of Bruden et al.,*Y who found that
among the studied population 53% were
positive for H. pylori. The high incidence of
infection in the current study can be explained
by the fact that the investigated population was
symptomatic patients.

H.pylori  infection induces  active
inflammation with neutrophilic infiltration and
elicits chronic inflammation with lymphocytes,
macrophages/monocytes and plasma cells
infiltration in the lamina propria of the gastric
mucosa™®*, yet only a minority of infected
individuals develops peptic ulcer disease,
atrophic gastritis, or gastric malignancies. The
severity, progression, and consequences of H.
pylori infection have been shown to depend on
the host genetic background and in particular on
gene polymorphisms affecting the host immune
response 9.

COX-2 inhibitors suppressed prostaglandin
synthesis and aggravated mucosal damage. In

human stomach, COX-1 appears to be the
predominant source of prostaglandins despite
the fact that COX-2 is up-regulated in H. pylori
gastritis. There are conflicting data on whether
H. pylori alters the risk of ulcer in patients
receiving COX-2 inhibitors. The functional
significance of COX-2 in human gastric ulcer is
unknown 7,

COX-2 is induced in numerous processes
such as cellular growth, differentiation,
inflammation and tumorogenesis™®. H. pylori
infection causes chronic gastritis and induces
COX-2 expression®. All chronic gastritis cases
displayed positive epithelial COX-2 expression
with only 25% positivity showed stromal
expression in the study of Samaka et al,“*®,
COX-2 appears to be involved in gastric

carcinoma  progression as it promotes
angiogenesis,  suppresses  apoptosis  and
facilitates invasion and metastasis“*”,

Meyer et al., " suggests that COX-2 has
an immunosuppressive role in H. pylori
gastritis, which may protect the mucosa from
severe injury, but may also contribute to the
persistence of the infection. COX-2, deficiency
suppresses H. pylori-induced cell
proliferation®. Selective COX-2 inhibitors
have been shown in numerous studies to exhibit
strong chemo-preventive effect on the
development of gastrointestinal cancers 2.
Zhang et al. ® studied the effect of treatment
with celecoxib, a selective COX-2 inhibitor
following H. pylori eradication on COX-2
protein expression which was significantly
increased in gastric precancerous lesions
(atrophy, intestinal metaplasia and dysplasia,
respectively) compared with chronic gastritis.
They observed a significant improvement in
precancerous lesions in patients who received
celecoxib compared with those who received
placebo (P < 0.001). No significant reduction in
COX-2 or improvement in gastritis was found in
subjects with eradication failure **.

COX-2 inhibitors suppressed prostaglandin
synthesis and aggravated mucosal damage. In
the human stomach, COX-1 appears to be the
predominant source of prostaglandins despite
the fact that COX-2 is upregulated in H. pylori
gastritis. There are conflicting data on whether
H. pylori alters the risk of ulcer in patients
receiving COX-2 inhibitors. The functional
significance of COX-2 in human gastric ulcer is
unknown &%,

Consistent with Kim et al,*® and
Bhandari et al., ®® COX-2 was localized to the
gastric epithelial cells in the deep antral glands
and in the monocytic cells in the lamina propria
in both H. pylori positive and negative cases in
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the current study. IL-8 immunostaining was
expressed in the superficial epithelium and
mononuclear inflammatory cells; lymphocytes,
monocytes and plasma cells infiltrating the
lamina propria of the stomach ©% 37,

There are conflicting reports on the
expression of cyclooxygenase in H. pylori
infection. In agreement with Forones et al.,®®,
Cho et al., % and Erkan et al.,(6°), current
study showed that H. pylori positive cases
significantly expressed COX-2 staining more
than H. pylori negative cases (P < 0.003). We
found also that COX-2 was strongly expressed
in H. pylori positive cases than in H. pylori
negative cases (P<0.000). Similarly, COX-2
expression was significantly higher in the H.
pylori-infected group in children in the study of
Kim et al., ©.

There was no statistical difference in COX-
2 expression between acute and chronic gastritis
(P <0.456) in H. pylori positive cases consistent
with Ding et al.®". In contrast, Kim et al.®"
reported that COX-2 expression was correlated
with acute and chronic inflammation in
children. Samaka et al.*® reported that COX-2
expression was correlated with chronic gastritis,
while Fukuhara et al.®® found that there was a
significant correlation between acute gastritis as
assessed by neutrophil infiltration and COX-2
expression (P<0.001). This difference may be
due to the lower number of acute gastritis in the
present study.

There was a steady increase in COX-2
expression ongoing from normal mucosa to
chronic active gastritis to intestinal metaplasia
patients in the study of Erkan et al.,®”. H.
pylori infection induces COX-2 not only in
inflammatory responses but also in gastric
carcinogenesis®”. There was also a stepwise
increase in the expression of COX-2 as mucosal
damage progressed from normal to gastritis to
gastric ulcer in the study of Bhandari et al.®®,
A significant steady increase in COX-2 starting
at atrophic gastritis to intestinal metaplasia and
gastric carcinoma was reported by Ding et
al.,Y, This was confirmed by the findings of
Kim et al.*Y, Cho et al.*” and Erkan et al.*”
who reported that COX-2 plays an important
role in the stepwise process that eventually leads
to gastric cancer.

The H. pylori eradication, failed to reverse
the histological atrophy of the gastric mucosa
but improved significantly the functional status
of the atrophied mucosa, attenuated the
expression of premalignant markers such as
COX-2, raised the production of growth factors
and diminished the release of proinflammatory
cytokines®. Several prescriptions have been

made for decreasing COX-2 levels resulting in
attenuation of H. pylori-induced gastric
lesions®®* 69,

IL-8 is one of the most crucial cytokine in
the host inflammatory response to H. pylori
infection and is a potent neutrophil
chemoattractant®”, The up-regulation of IL-8 in
H. pylori infection may lead to free-radical
generation and the release of proteolytic
enzymes from activated neutrophils ultimately
affecting mucosal integrity®”. IL-8 and ROS,
increased cell proliferation combined with
inhibition of apoptosis as well as up-regulation
of proliferation .

Current study showed that H. pylori
positive cases revealed IL-8 expression more
than H. pylori negative cases (P < 0.003) in
agreement with Yamaoka et al.,®®, Bontems et
al,® and Ziadi et al.,*>. Additionally, several
studies investigating IL-8 have shown an
association between the levels of this cytokine
and H. pylori infection”", The difference in
IL-8 production, as measured by
immunohistochemistry, was much higher in H.
pylori-infected adults in the study of Bontems
et al.,'” than in H. pylori-infected children in
the study of Lopez et al.,"?. In contrast to our
findings, Lopes et al.”? reported that the
proportion of the epithelial IL-8 staining did not
differ significantly between H. pylori positive
and H. pylori-negative cases.

The current study revealed that in
agreement with Lopes et al.”?, IL-8 expression
in H. pylori positive cases was mostly strong in
comparison with the weaker positivity in H.
pylori negative cases (P<0.004). However, IL-8
was also detected in the epithelium of normal
gastric mucosa in some studies™?. We found
that in H. pylori positive patients IL-8
expression showed no statistical difference
comparing acute gastritis and chronic gastritis
(P<0.569).

We aimed in the present study to evaluate
the influence of H. pylori on COX-2, and IL-8
expression. Our results suggest that the higher
levels of IL-8, and COX-2 detected in gastric
mucosa from H. pylori infected patients
consistent with the study of Bartchewsky et
al.,”. H. pylori infection might activate nuclear
factor-kappaB (NF-kappaB), a transcriptional
regulator of IL-8 and COX-2 and increased their
levels leading to chronic gastritis and
subsequent more advanced lesions 7%,

In conclusion, our study confirmed the
presence of high expression of COX-2 and IL 8
in patients with H. pylori-induced gastritis. As
COX-2 is suggested to have a role in
tumorigenesis, simple non-invasive method for

145



Egyptian Journal of Medical Microbiology, October 2012

Vol. 21, No. 4

detection

of H. infection in

pylori

symptomatized patient is recommended to be
widely used as pre-treatment requisite in
dyspeptic patients. In this study, we found that
HpSA is of considerable accuracy. Further
studies are recommended to elucidate whether
H. pylori eradication alone is sufficient to
normalize the high expression of COX-2 in
gastric precancerous lesions or additional anti
COX-2 must be used to decrease the risk of
malignancy.

10.

REFERENCES

Marshall and Warren (1984):
Unidentified curved bacilli in the stomach
of patients with gastritis and peptic
ulceration. Lancet 1:1311-1315.

Goodwin and Armstrong (1990):
Microbiological aspects of Helicobacter
pylori (Campylobacter pylori). Eur J Clin
Microbiol Infect Dis. 9:1-13.

Covacci A, Telford JL, Del Giudice G,
Parsonnet J, Rappuoli R (1999):
Helicobacter pylori virulence and genetic
geography. Science 284:1328-1333.

Correa P (1992): Human gastric
carcinogenesis: a multistep and
multifactorial process: First American

Cancer Society Award Lecture on Cancer
Epidemiology and Prevention. Cancer Res
52:6735-6740.

Fox JG, Wang TC (2007): Inflammation,
atrophy and gastric cancer. J Clin Invest
117:60-69.

Katici¢ M, Prskalo M, Ticak M, Sabarié¢
B, Marusi¢ M, Bani¢ M, Buljevac M,
Kujundzi¢ M, Jelié D, Kozi¢ M,
Mihaljevi¢ S, Miéunovié¢ Z, Skurla B,
Filipec T (2002): Helicobacter pylori--

overview of therapy. Lijec Vjesn: 124
Suppl 1:72-78.
Mégraud F (2001): Resistance of

Helicobacter pylori to antibiotics and its
impact on treatment options. Drug Resist
Updat 4:178-186.

Crabtree J E (1996): Gastric mucosal
inflammatory responses to Helicobacter
pylori. Aliment Pharmacol Ther 10 (Suppl.
1):29-37.

Ernst, P. B.,, S. E. Crowe, and V. E.
Reyes. (1997): How does Helicobacter
pylori cause mucosal damage? The
inflammatory response. Gastroenterology
113: S35-S42, S50.

Williams CS, DuBois RN (1996):
Prostaglandin endoperoxide synthase: why

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

two isoforms? Am J Physiol. 270:G393-
400.

Chandrasekharan NV, Dai H, Roos KL,
Evanson NK, Tomsik J, Elton TS,
Simmons DL (2002): COX-3, a
cyclooxygenase-1 variant inhibited by
acetaminophen and other
analgesic/antipyretic drugs: cloning,
structure, and expression. Proc Natl Acad
Sci 99:13926-13931.

Konturek PC, Kania J, Burnat G, Hahn
EG, Konturek SJ (2005): Prostaglandins
as  mediators of COX-2  derived
carcinogenesis in gastrointestinal tract. J
Physiol Pharmacol 56 (Suppl 5):57-73.
Konturek PC, Kania J, Konturek JW,
Nikiforuk A, Konturek SJ, Hahn EG
(2003): H. pylori infection, atrophic
gastritis, cytokines, gastrin, COX-2, PPAR
gamma and impaired apoptosis in gastric
carcinogenesis. Med Sci Monit 9:SR53-66.
Sung JJ, LeungWK, GoMY, To KEF,
Cheng AS, Ng EK, Chan FK (2000):
Cyclooxygenase-2 expression in
Helicobacter pylori-associated
premalignant and malignant gastric lesions.
Am J Pathol 157:729-735.

Walker MM (2002): Cyclooxygenase-2
expression in early gastric cancer, intestinal
metaplasia and  Helicobacter  pylori
infection. Eur J Gastroenterol Hepatol 14:
347-349.

Wambura C, Aoyama N, Shirasaka D,
Sakai T, Ikemura T, Sakashita M,
Maekawa S, Kuroda K, Inoue T, Ebara
S,Miyamoto M, KasugaM (2002): Effect

of Helicobacter pylori-induced
cyclooxygenase-2 on gastric epithelial cell
kinetics: implication for gastric
carcinogenesis. Helicobacter 7: 129-138.

Bodger K, Crabtree JE (1998):
Helicobacter pylori and gastric

inflammation. Br Med Bull 54:139-150.
Goodwin CS, Armstrong JA, Marshall
BJ (1986): Campylobacter pyloridis,
gastritis, and peptic ulceration. J Clin
Pathol. 39:353-365.

Barchowsky A, Soucy NV, O'Hara KA,
Hwa J, Noreault TL, Andrew AS (2002):
A novel pathway for nickel-induced
interleukin-8 expression. J Biol Chem. 277:
24225-24231.

Foryst-Ludwig A, Neumann M,
Schneider-Brachert W, Naumann M
(2004): Curcumin blocks NF-kappaB and
the motogenic response in Helicobacter
pylori-infected epithelial cells. Biochem
Biophys Res Commun. 316:1065-1072.

146



Egyptian Journal of Medical Microbiology, October 2012

Vol. 21, No. 4

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Fox JG, Sheppard BJ, Dangler CA,
Whary MT, Ihrig M, Wang TC (2002):
Germ-line p53-targeted disruption inhibits
helicobacter-induced premalignant lesions
and invasive gastric carcinoma through
down-regulation of Thl proinflammatory
responses. Cancer Res; 62:696-702.

Lu W, Pan K, Zhang L, Lin D, Miao X,
You W (2005): Genetic polymorphisms of
interleukin (IL)-1B, IL-1RN, IL-8, IL-10
and tumor necrosis factor {alpha} and risk
of gastric cancer in a Chinese population.
Carcinogenesis; 26:631-636.

Zaidi SF, Yamamoto T, Refaat A,
Ahmed K, Sakurai H, Saiki I, Kondo T,
Usmanghani K, Kadowaki M, Sugiyama
T  (2009): Modulation of activation-
induced cytidine deaminase by curcumin in
Helicobacter pylori-infected gastric
epithelial cells. Helicobacter 14: 588-595.
Koletzko S, Konstantopoulos N, Bosman
D, Feydt-Schmidt A, van der Ende A,
Kalach N, Raymond J, Riissmann H
(2003): Evaluation of a novel monoclonal
enzyme immunoassay for detection of
Helicobacter pylori antigen in stool from
children. Gut 52:804-806.

Andrew A, Wyatt JI, Dixon MF (1994):
Observer variation in the assessment of
chronic gastritis according to the Sydney
system. Histopathology 25:317-322.

Gray S, Wyatt JI, Ralhbone BJ (1986):
Simplified techniques for identifying
Campylobacter pyloridis. Journal Clinical
Pathology 39:1279.

Suerbaum S, Michetti P (2002):
Helicobacter pylori infection. New Eng. J.
Med., 347, 1175-1186.

Lassen AT, Hallas J, Schaffalitzky de
Muckadell OB.(2004): Helicobacter pylori
test and eradicate versus prompt endoscopy
for management of dyspeptic patients: 6.7
year follow up of a randomised trial. Gut
53:1758-1763.

Moayyedi P, Soo S, Deeks J et al. (2006):
Eradication of helicobacter pylori for non-
ulcer dyspepsia. Cochrane Database Syst
Rev. CD009096.

Cutler AF, Havstad S, Ma CK, Blaser
MJ, Perez-Perez GI, Schubert TT (1995):
Accuracy of invasive and noninvasive tests
to diagnose Helicobacter pylori infection.
Gastroenterology 109:136-141.

Vaira D, Malfertheiner P, Mégraud F,
Axon AT, Deltenre M, Gasbarrini G,
O’Morain C, Pajares Garcia JM, Quina
M, Tytgat GN (2000):. Noninvasive
antigen-based  assay  for  assessing

32.

33.

34.

3s.

36.

37.

38.

39.

40.

41.

Helicobacter pylori eradication: a European
multicenter  study. The  European
Helicobacter pylori HpSA Study Group.
Am J Gastroenterol. 95:925-929.
European Helicobacter Pylori Study
Group (1997): Current European concepts
in the management of Helicobacter pylori
infection. The Maastricht Consensus
Report. Gut 41:8—13.

Riissmann H, Kempf VA, Koletzko S,
Heesemann J, Autenrieth IB (2001):
Comparison of fluorescent in situ
hybridization and conventional culturing
for detection of Helicobacter pylori in
gastric biopsy specimens. J Clin Microbiol.
39:304-308.

Sreedharan A, Clough M,
Hemingbrough E, Gatta L, Chalmers
DM, Axon AT, Moayyedi P (2004): Cost-
effectiveness and long-term impact of
Helicobacter pylori 'test and treat' service in
reducing open access endoscopy referrals.
Eur J Gastroenterol Hepatol. 16:981-986.
van der Ende A, van der Hulst RW,
Tytgat GN, Dankert J (1999):
Pathophysiology of Helicobacter pylori
infections. Ned Tijdschr  Geneeskd.
143:392-395.

Graham DY (2000): Community acquired
acute Helicobacter pylori gastritis. J
Gastroenterol Hepatol. 15:1353-1355.
Gisbert JP, Pajares JM (2001): Diagnosis
of Helicobacter pylori infection by stool
antigen determination: a systematic review.
Am J Gastroenterol 96:2829-2838.

Erzin Y, Altun S, Dobrucali A, Aslan M,
Erdamar S, Dirican A, Kocazeybek B
(2004): Comparison of two different stool
antigen tests for the primary diagnosis of
Helicobacter pylori infection in turkish

patients with dyspepsia. Helicobacter.
9:657-662.
Demiray E, Yilmaz O, Sarkis C, Soyturk

M, Simsek I (2006): Comparison of
invasive methods and two different stool
antigen tests for diagnosis of H pylori
infection in patients with gastric bleeding.
World J Gastroenterol. 12:4206-4210.
Abdullah M, Ohtsuka H, Rani AA, Sato
T, Syam AF, Fujino MA (2009):
Helicobacter  pylori  infection  and
gastropathy: a  comparison  between
Indonesian and Japanese patients. World J
Gastroenterol. 15:4928-4931.

Jemilohun AC, Otegbayo JA, Ola SO,
Oluwasola OA, Akere A (2010):
Prevalence of Helicobacter pylori among

147



Egyptian Journal of Medical Microbiology, October 2012

Vol. 21, No. 4

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Nigerian patients with dyspepsia in Ibadan.
Pan Afr Med J. 6:18.

Kang JY, Wee A, Math MV, Guan R,
Tay HH, Yap I, Sutherland IH (1990):
Helicobacter pylori and gastritis in patients
with peptic ulcer and non-ulcer dyspepsia:
ethnic differences in Singapore. Gut
31:850-853.

Bruden DL, Bruce MG, Miernyk KM,
Morris J, Hurlburt D, Hennessy TW,
Peters H, Sacco F, Parkinson AJ,
McMahon BJ (2011): Diagnostic accuracy
of tests for Helicobacter pylori in an Alaska
Native population. World J Gastroenterol.
17:4682-4688.

Correa P (1988): Chronic gastritis: a
clinico-pathological classification. Am J
Gastroenterol. 83:504-509.

Bergin PJ, Anders E, Sicheng W, Erik J,
Jennie A, Hans L, Pierre M, Qiang PH,
Marianne QJ (2004): Increased production
of matrix metalloproteinases in
Helicobacter  pylori-associated  human
gastritis. Helicobacter 9:201-210.

Del Giudice G, Michetti P (2004):
Inflammation, immunity and vaccines for
Helicobacter pylori. Helicobacter 9 Suppl
1:23-28

Chan FK, To KF, Ng YP, Lee TL, Cheng
AS, Leung WK, Sung JJ (2001):
Expression and cellular localization of
COX-1 and -2 in Helicobacter pylori
gastritis. Aliment Pharmacol Ther. 15:187-
193.

Samaka RM, Abdou AG, Abd ElI-Wahed
MM, Kandil MA, El-Kady NM (2006):
Cyclooxygenase-2 expression in chronic
gastritis and gastric carcinoma, correlation
with prognostic parameters. J Egypt Natl
Canc Inst. 18:363-374.

Wambura C, Aoyama N, Shirasaka D,
Kuroda K, Maekawa S, Ebara S,
Watanabe Y, Tamura T, Kasuga M
(2004): Influence of gastritis on
cyclooxygenase-2 expression before and
after eradication of Helicobacter pylori
infection. Eur J Gastroenterol Hepatol
16:969-979.

Nardone G, Rocco A, Malfertheiner P
(2004): Review article: helicobacter pylori
and molecular events in precancerous
gastric lesions. Aliment Pharmacol Ther.
2004 20:261-270.

Meyer F, Ramanujam KS, Gobert AP,
James SP, Wilson KT (2003): Cutting
edge: cyclooxygenase-2 activation
suppresses Thl polarization in response to

52.

53.

54.

5S.

56.

57.

58.

59.

60.

61.

Helicobacter pylori. J Immunol. 171:3913-
3917.

Li GQ, Xia HH, Chen MH, Gu Q, Wang
JD, Peng JZ, Chan AO, Cho CH, So HL,
Lam SK, Hu PJ, Liang YJ, Lin HL, Berg
DE, Feng ZH, Langenbach R, Wong BC
(2006): Effects of cyclooxygenase-1 and -2
gene disruption on Helicobacter pylori-
induced gastric inflammation. J Infect Dis
193:1037-1046.

Zhang LJ, Wang SY, hou ZH et al.
(2009): Anti helicobacter Pylori therapy
followed by celecoxib on progresson of
gastric precancerous lesions. World J
gastroenterol 15: 2731-2738

Chan FK (2003): COX-2 inhibition, H.
pylori infection and the risk of
gastrointestinal complications. Curr Pharm
Des. 9:2213-2219.

Kim KM, Oh YL, Ko JS, Choe YH, Seo
JK (2004): Histopathology and expression
of Ki-67 and cyclooxygenase-2 in
childhood Helicobacter pylori gastritis. J
Gastroenterol 39:231-237.

Bhandari P, Bateman AC, Mehta RL,
Patel P (2005): Mucosal expression of
cyclooxygenase isoforms 1 and 2 is
increased with worsening damage to the
gastric mucosa. Histopathology 46:280-
286.

Jackson LM, Wu KC, Mahida YR,
Jenkins D, Hawkey CJ (2000):
Cyclooxygenase (COX) 1 and 2 in normal,
inflamed, and ulcerated human gastric
mucosa. Gut 47:762-770.

Forones NM, Kawamura KY, Segreto
HR, Artigiani Neto R, Focchi GR,
Oshima CT (2008): Expression of COX-2
in stomach carcinogenesis. J Gastrointest
Cancer 39):4-10.

Cho SO, Lim JW, Kim KH, Kim H
(2010): Involvement of Ras and AP-1 in
Helicobacter pylori-induced expression of
COX-2 and iNOS in gastric epithelial AGS
cells. Dig Dis Sci. 55:988-996.

Erkan G, Goniil II, Kandilaa U, Dursun
A (2012): Assessment of COX-2
expression presence and severity by
immunohistochemical method in patients
with chronic active gastritis and intestinal
metaplasia. Turk J Gastroenterol 23:Isayfa-
Ssafya.

Ding XY, Li DG, Lu HM (2005): COX-2
expression in the H. pylori infected gastric
mucosal epithelia and its significance.
Zhonghua  Zhong Liu Za  Zhi
Apr;27(4):232-234.

148



Egyptian Journal of Medical Microbiology, October 2012

Vol. 21, No. 4

62.

63.

64.

65.

66.

67.

68.

69.

Fukuhara K, Osugi H, Takemura M, Lee
S, Morimura K, Kishida S, Nishizawa S,
Iwasaki H, Gyobu K (2008): Helicobacter
pylori induces gastritis and oxidative stress
after distal gastrectomy.
Hepatogastroenterology. 55:1484-1486.
Sun WH, Yu Q, Shen H, Ou XL, Cao
DZ, Yu T, Qian C, Zhu F, Sun YL, Fu
XL, Su H (2004): Roles of Helicobacter
pylori infection and cyclooxygenase-2
expression in gastric carcinogenesis. World
J Gastroenterol. 10:2809-2813.

Kim SS, Sung YJ, Park MK, Lim CH,
Yang HJ, Kim TH, Kim CW, Kim JI,
Han SW, Chung IS (2008): The change of
cyclooxygenase-2 and inducible nitric
oxide synthase in the gastric mucosa one
year after eradication of Helicobacter
pylori. Korean J Gastroenterol. 52:286-292.
Rembiasz K, Budzynski A, Karcz D,
Konturek PC, Konturek SJ, Stachura J
(2005): Multifocal atrophic  gastritis:
pathogenesis and therapeutic implications.
Eur J Gastroenterol Hepatol. 17:857-863.
Lee JS, Cho JY, Song H, Kim EH, Hahm
KB (2012): Revaprazan, a novel acid pump
antagonist, exerts anti-inflammatory action
against Helicobacter pylori-induced COX-2
expression by inactivating Akt signaling. J
Clin Biochem Nutr. 51:77-83.

Yoshida N, Granger DN, Evans DJ Jr,
Evans DG, Graham DY, Anderson DC,
Wolf RE, Kvietys PR (1993): Mechanisms
involved in Helicobacter pylori-induced
inflammation. Gastroenterology 105:1431-
1440.

Yamaoka Y, Kodama T, Kita M,
Imanishi J, Kashima K, Graham DY
(1999):  Relation  between  clinical
presentation, Helicobacter pylori density,
interleukin 1beta and 8 production, and
cagA status. Gut 45:804-811.

Bontems P, Robert F, Van Gossum A,
Cadranel S, Mascart F (2003):
Helicobacter pylori modulation of gastric
and duodenal mucosal T cell cytokine

70.

71.

72.

73.

74.

75.

76.

secretions in children compared with adults.
Helicobacter 8:216-226.

Fan XG, Chua A, Fan XJ, Keeling PW
(1995): Increased gastric production of
interleukin-8 and tumor necrosis factor in
patients with Helicobacter pylori infection.
J. Clin. Pathol 48:133-136.

Ando T, Kusugami K, Ohsuga M,
Shinoda M, Sakakibara M, Saito H,
Fukatsu A, Ichiyama S, Ohta M (1996):
Interleukin-8 activity correlates histological
severity in Helicobacter pylori-associated
antral gastritis. Am J Gastroenterol
91:1150-1156.

Lopes Al Quiding-Jarbrink M, Palha A,
Ruivo J, Monteiro L, Oleastro M, Santos
A, Fernandes A (2005): Cytokine
expression in pediatric Helicobacter pylori
infection. Clin Diagn Lab Immunol 12:994-
1002.

Crabtree JE, Wyatt JI, Trejdosiewicz
LK, Peichl P, Nichols PH, Ramsay N,
Primrose JN, Lindley 1J (1994):
Interleukin-8 expression in Helicobacter
pylori infected, normal, and neoplastic
gastroduodenal mucosa. J Clin Pathol
47:61-66.

Lindholm C, Quiding-Jarbrink M,
Lonroth H, Hamlet A, Svennerholm AM
(1998): Local cytokine response in
Helicobacter  pylori-infected  subjects.
Infect. Immun 66:5964-5971.
Bartchewsky W Jr, Martini MR,
Masiero M, Squassoni AC, Alvarez MC,
Ladeira MS, Salvatore D, Trevisan M,
Pedrazzoli J Jr, Ribeiro ML (2009):
Effect of Helicobacter pylori infection on
IL-8, IL-1beta and COX-2 expression in
patients with chronic gastritis and gastric
cancer. Scand J Gastroenterol 44:153-161.
Kim H, Lim JW, Kim KH (2001):
Helicobacter pylori-induced expression of
interleukin-8 and cyclooxygenase-2 in AGS
gastric epithelial cells: mediation by nuclear
factor-kappaB. Scand J Gastroenterol
36:706-716.

149



Egyptian Journal of Medical Microbiology, October 2012 Vol. 21, No. 4

pLARY L) (B A= S gl N1 g Y- b o) slnll (e fagll-olial) )
Gohl Al 3 1 sl sSaled) g Saan (g gand) (o gLl Banall jlaad (hasal) alilal)
i) i il pa b ASL sl (g gaad A pall il BN 5 sl

" o Gl e " gl s s (g gl <" il sanS Glayf o il dana o) F3Ma tars/ laf
Lo sausl 5z s laalas ccalall I (T deliall 5 oo sl s Saal) ¢ Aalad) 3l ¢ L ol S0 Sl

:dadla

Aa b ol saaall Jlalaal elial) o8 cilileil Lla¥) (i sk (o pumgl e Gl el iU Sl s Shas (5 50al)
O ) cddas ol ady Al die V) Lagiad o saaall (s Gigan I el oty di g pEie Y1l saedl)
o AeS sl V) NS 5¥ St ann ST IS0l (45 g 5l (Sl s gl o Liall yonmil) 83305 2 5 5 ASL) Ll
D5 8aly 3l o3a (n ABle dpa s (o sialall afiay s L SN (5 sams ladl) sanall Glual) Jalaall sLiall A
Diaiay Gandll cexint Y Al YAl 8) Aann 48 ph b o1l dals olligh GllN o)) 5Y) &saal daal) (8 juall
el e e (B L Silell (6 e (apn il (3anall 5 5 5l

Al Al Cpa hagd)

Cleaall sanall jlaad o) grall (3 AciS sl iU 5 Y- ianansT SIS0l (g0 JST e siusgl) oo liall jpumill oyl
Tl s A (aa ye (B (5 sand) Al (e il 5 5h sl (3 pdall i SIS 5 auagl) jue am je (A SISL Sl (5 520y

]

Al Al Gk

kbl (al e A LAl clabaad) (e 1500 55 0l 5 anagd) jue (il jel e ¢ silay (ian e 1Y e Al all calaid)
o LSl il e BB () e IS (e ) 0 Ale 38T a3 i yall A8 g 28T 2my omalall M8 s iy
Ao e Jue ol G basall e ilipe Bae 3805 (g e S samall 5 syl jlliie Aol 53 and Jae a1l
Badl Lasall Brn Al 53 pandll s G Y15 Gl slael) Am Aol 53 o 153 (and | SL sl A 5 S
A-0aS 5 JEO 5 Y- SimanSl Il anfill Sl o lial) pandll 5 5iSL Sl o5 Saa

:@‘E\m

gandll gl /53,880 de ) jall) Apulil Gkl pagl) jue (nje (B LS (re a5 (i dis o
6 sl (i A8 G Alall Al all & jedal 5 Al jall (el aagll jue i je (e %Y. TV A (sl SL)
653l o2 il Aaidle Adagn) Alss sl 038 Jray Laa QAT A (5 sl 1) 8 S0 il aail aladin) dad 5
Aol (o8 A-pS o i) QRS 5 Yo S ST G e i) 8 dilianl AV 53 o L)) 2 sa s Al all @ yelal a8
AL S (6 gam baal) sanall ] dilasall Lalaal) 42 Y)

Al

2 B Lealaiiil (Sayg (5 saall Gapdifil Alai 5 4880 Ay SL Sl g pSaad (531 angial) aladia) ysiay
e il 8 da g ale gLl dpas Baaall s s yall Jllaia paadll ean sV Al cWLall o gl jue
LS (6 pam Abadl) samall laad Akl ddalaall 4pbe V1 Aol (8 A= sl YIS 5 Yo St SIS,
e ke o sy 38 Lae Ailla yo LA (355 1) el )5l LBy i) punt 2l | pise (55 28
el e Gl dsms da SSL S

150



