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ABSTRACT

Background: The density of the H. pylori colonies is associated with more severe clinical
manifestations, chronic infections, ineffective therapy responses and malignant events. Interleu-
kin-8 (IL-8) is one of cytokines that plays a role in the inflammatory process that results in gas-
tric mucosal damage. We determined the association between H. pylori density and gastric mu-
cosal IL-8 expression in dyspeptic patients.

Methods: H. pylori density was determined using histopathology based on Updated Sydney
System. IL-8 levels were measured using immunohistochemistry from the gastric biopsy.

Results: There was significant difference between gastric mucosal IL-8 expression obtained
in gastric mucosal gland epithelium (p = 0.028) at mild and high density of H. pylori (p = 0.013).
There was a correlation between H. pylori density with gastric mucosal IL-8 expression of glan-
dular epithelium (r = 0.622; p = 0.004), surface epithelium (r = 0.510; p = 0.026), and inflamma-
tory cells (r = 0.054; = 0.028).

Conclusion: We found a significant positive correlation between H. pylori density and gastric

mucosal IL-8 expression in dyspeptic patients

Keyworps: H. pylori density, Interleukin-8 expression, Gastric mucosa

INTRODUCTION

Helicobacter pylori infection is an infection of
the gastrointestinal system with various manifesta-
tions (1). A total of 10% of patients with H. pylori
infection develop into gastric or duodenal ulcers,
and about 0.5 to 2% develop into gastric adenocar-
cinoma or MALT lymphoma with a mortality rate
of 20% in western countries and 60% in Asian
countries (2). In Indonesia, the prevalence of gas-
tric malignancy was 0.0028% (3).

The various manifestations were determined by
the degree of H. pylori density associated with
more severe manifestations, chronic infections, in-
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effective therapeutic responses, and occurrence of
malignancy (4-7). The condition is caused by high
inflammatory activity in the gastric mucosa, with
various cytokines that play a role including inter-
leukin (IL)-1pB, IL-6, IL-8 and tumor necrosis fac-
tor alpha (TNF-a). IL-8 plays a role in inflamma-
tion and causes damage to gastric mucosa (8-10)
and IL-8 in gastritis caused by H. pylori infection
that can trigger the development and progressivity
of gastric malignancy (2, 12). However, the pres-
ence of ethnic differences from the host and differ-
ent H. pylori strains can lead to different clinical
manifestations (13), H. pylori strains in Indonesia
have lower virulence (14).

The density of the H. pylori colonies is deter-
mined by the adherence ability of the mucosal sur-
face. Bacteria with high adherence ability will pro-
duce colonies with high density. The adhesion and
membrane components of the outermost membrane
of H. pylori, among which are BabA, Saba, and
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OipA, play an important role in the adherence pro-
cess on the surface of the gastric mucosa. The density
of the H. pylori colonies was significantly associated
with active OipA (15, 16). OipA may induce IL-8 se-
cretion from gastric epithelial cells (17-19). The sug-
gested OipA mechanism to induce IL-8 is by the
phosphorylation of the STAT-1 (Signal Transducers
and Activators of Transcription-1) pathway in the
gastric antigen mucosa (17, 20). Targeted IL-8 ther-
apy may be a promising strategy for gastric malig-
nant therapy caused by H. pylori infection (2).

H. pylori bacteria could induce IL-8 secretion
through OipA protein on the surface of H. pylori
bacteria, so it appears that the higher the density of
H. pylori the higher the OipA protein that can in-
duce IL-8 secretion. Active Oipa proteins have been
associated with severe gastritis and gastric malig-
nancy (16). Accordingly, IL-8 levels may be used as
a marker of OipA activation, leading to a tendency
to cause severe gastritis and malignancy. Given the
differences in H. pylori and ethnic strains in Indone-
sia with other countries that may influence clinical
manifestations, therefore, the authors wanted to
know the correlation between H. pylori density and
gastric IL-8 expression in dyspeptic patients.

METHODS

This study used cross-sectional analytic obser-
vational study. The sample unit was all adults who
met the inclusion criteria and no exclusion criteria
were obtained. The subjects of this study were in
accordance with the inclusion criteria, male and
female aged 18-60 years, outpatients with dyspep-
sia complaints lasting at least in the last 3 months,
and willing to participate this study by signing in-
formed consent, histopathologic results obtained
an H. pylori positive.

Taking medications used for the eradication of
H. pylori infection, PPI, H2 receptor antagonists,
NSAIDs or steroids within 2 weeks, patients with
upper and lower GI bleeding, patients with a his-
tory of smoking in the past 1 month, patients with
a history of alcohol, patients with impaired renal
function, there were contraindications of endo-
scopic examination and gastric biopsy, patients in
infectious conditions, and patients with malignant
conditions excluded.

The procedure of this study was as follows; the
eligible patient was given an explanation of the pur-

pose and benefits of the examination and asked to
participate the study by signing informed consent,
then general data other data according to the data
collection form, preparation, and endoscopic action
were recorded. Endoscopes used were Olympus type
CLV - U20 (Olympus Optical Co. Ltd. Japan). Imple-
mentation of endoscopy in accordance with endo-
scopic procedures along with all abnormalities were
noted. The biopsy was taken using a sterilized biopsy
forceps. The biopsy material was immersed into the
formalin solution, then histopathological examina-
tion of tissue and H. pylori density, gastric mucosal
biopsy material fixed in 10% formalin, for the speci-
men-cutting process for preparation of preparations
with HE and Diff Quik staining, and partially stored
as paraffin blocks which is fixed with formalin, and
stored at room temperature at the Anatomical Pathol-
ogy Laboratory of Dr.Soetomo General Hospital, a
positive histopathologic outcome for H. pylori bacte-
ria that was examined to detect IL-8 from gastric mu-
cosal paraffin blocks using immunohistochemical
techniques. The results of the examination in the
form of figures showing the percentage of total area
(um2) detected IL-8 with% unit. Spearman Rank
Test was used to analyze the correlation.

REsuLTs

This study was conducted on December 2014 to
May 2015. The total number of samples in this
study were 19 chronic dyspepsia patients who met
the inclusion and exclusion criteria, who under-
went endoscopy in the Endoscopic Unit of Gastro-
enterol-Hepatology Dr.Soetomo General Hospital,
Surabaya. Characteristics of study subjects as
mentioned in table 1.

In this research, it was obtained 11 female pa-
tients (57.9%), and 8 male patients (42.1%). The
largest number of patients was obtained in the
40-49 years age range (10 patients (52.6%), fol-
lowed by 7 patients (36.8%) in the 50-59 years age
range, and 2 patients (10.5%) in the age range
30-39 years old. The level of education does not
seem to have much effect on the density of H. py-
lori, the primary and high school education levels
predominate at mild H. pylori density, the least
amount obtained at the junior secondary education
level (10.5%). Clinical symptoms of heartburn
were obtained in all patients (100%), followed by
nausea in 15 patients (78.9%), vomiting in 8 pa-
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TaBLE 1.
Characteristics of research subjects
- - 5
Variable Category Mild H.ponrlMD:;izlg ned High ;T?E;:,I)

Sex Male 6 (31.6) 0 (0) 2 (10.5) 8 (42.1)

Female 6 (31.6) 2 (10.5) 3 (15.8) 11 (57.9)

30-39 1(5.3) 1(5.3) 0 (0) 2 (10.5)

Age (years) 40-49 7 (36.8) 0 (0) 3 (15.8) 10 (52.6)

50-60 4 (21.1) 1(5.3) 2 (10.5) 7 (36.8)

Elementary school 5(26.3) 1(5.3) 0 (0) 6 (31.6)

. Junior high school 0(0) 0 (0) 2 (10.5) 2 (10.5)
Education . )

Senior high school 6 (31.6) 1(5.3) 1(5.3) 8 (42.1)

Bachelor degree (S1) 1(5.3) 0 (0) 2 (10.5) 3(15.8)

Heartburn 12 (63.2) 2 (10.5) 5 (26.3) 19 (100)

o Puffed-up 3 (15.8) 0 (0) 4 (21.1) 7 (36.8)

Clinical symphtoms

Nausea 9 (47.4) 2 (10.5) 4 (21.1) 15 (78.9)

Vomit 4 (21.1) 1(5.2) 3(15.8) 8 (42.1)

e Resits e ol e es

tients (42.1%) and bloating in 7 patients (36.8%).
Overview of superficial gastritis endoscopy was
obtained in 12 patients (63.2%), erosive gastritis in
7 patients (36.8%).

Degree of H. pylori Density and Histopathol-
ogy in H. pylori-Infected Patients

The degree of H. pylori density and histopatho-
logic features of dyspeptic patients with positive
H. pylori are shown in table 2. In this study, H.
pylori patients with mild H. pylori density showed
most histopathologic features of inactive chronic
gastritis, which were 10 patients (83.3%), and 2
patients (16.7%) showed the active picture. The
density of H. pylori was showing an inactive and
active portion of histopathology with each number
being 1 patient (50%). While, the heavy H. pylori
density showed the more active histopathologic

TABLE 2.
Density levels of H. pylori and histopathologic
patients infected with H. pylori
Histopathology, n(%)
Chronic Gastritis

H. pylori density

Inactive Active
Mild (n=12) 10 (83.3) 2 (16.7)
Medium (n=2) 1 (50) 1 (50)
High (n=5) 2 (40) 3 (60)

picture of 3 (60%) patients than inactively i.e., by
2 patients (40%).

Gastric Mucosal I1L-8 Expression in H. py-
lori-Infected Patients

The expression of gastric mucosal IL-8 by im-
munohistochemical examination was determined
by calculating the percentage of gastric mucosal
areas from several fields of view and then deter-
mined for the mean. Figures 1 and 2 show the area
of the gastric mucosa that expresses IL-8. The gas-
tric mucosal area expressing IL-8 was shown as a
brownish area. While mean and median expression
of gastric mucosal IL-8 in patients with H. pylori-
infected dyspepsia was seen in each density group,
shown in Table 3.

In this study, IL-8 was well expressed in the an-
trum mucosa, whereas in the corpus there was a
very weak expression, thus no reading was possi-
ble. The IL-8 expression was obtained either in the
epithelial mucosal surface, glandular epithelium or
in the infiltration of inflammatory cells below the
surface. The strongest expression was obtained in
the glandular epithelium, followed by epithelial
mucosal surfaces and inflammatory cells. There
was an increased expression of the surface epithe-
lium of mucosa and gland epithelium according to
the degree of density of H. pylori ranging from

42



Tue NEw ARMENIAN MEDIc4L JoUrNAL, VOI. 13 (2019), No 1, p. 40-47

Ismarint H. et al

FIGURE 1. The area of the gaster mucosa that expresses IL-8 as a brownish-colored area V|5|ble on the entire muco-
sal (left) slice and in the gland mucosal (right) glandular epithelium

FIGURE 2. Area of the gaster mucosa that expresses IL-8 is shown as a brownish-colored area visible on the mucosal
surface epithelium (left) and in the infiltration of inflammatory cells in the gastric (right) mucosal lamina propria.

mild, moderate and severe. However in the inflam-
matory cell was slightly different, with expression
rising from mild to moderate density, but then
down at heavy density.

In this study, Kruskal-Wallis test was used to
determine the difference of IL-8 expression in the
epithelial surface of the mucosa, gland and inflam-
matory cells in each group of H. pylori density
ranging from mild, moderate and severe. The
Kruskal-Wallis test showed p = 0.028 on the glan-

dular epithelium, followed by p = 0.087 on the sur-
face epithelium and p = 0.088 in the inflammatory
cell. The result of p = 0.028 showed the significant
difference from the IL-8 epithelial expression of
the gastric mucous gland at mild, moderate and se-
vere H. pylori density.There was no difference in
the expression of IL-8 in each group of H. pylori
density (mild, moderate, severe). The difference in
the expression of IL-8 in the gastric mucosal gland
epithelium was significant in the mild and severe

TABLE 3.

Mean and median IL-8 expression of gastric mucosa in patients infected with H. pylori

IL-8 Expression (%) Mild (n=12)

H. pylori Density (n)

Medium (n=2) High (n=5)
Surface Epithelial
Mean+SD 256 £16.5 475+£51.9 57.4 £20.8
Median (min-max) 23(4.8-58.8) 47.5(10.8-84.2) 60.4(31.6-80.8)
Epithelial Glands
Mean+SD 64.9 £ 16.6 76.3+2.1 81.8+45

Median (min-max) 70.9(40.0-89.2)

76.3(74.8-77.8)  81.6(75.8-88.4)

Inflammatory cells
Mean+SD
Median (min-max)

72437
5.5(2.6-14.2)

1494115
14.9(6.8-23)

114+35
12.4(5.4-14.4)
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H. pylori density known through the Mann-Whit-
ney test with p = 0.013.

Correlation of H. pylori Density and IL-8
Gastric Mucosal Expression in H. pylori-In-
fected Patients

Among 19 samples examined, the H. pylori
density correlation analysis with the highest IL-8
expression was obtained in glandular epithelium
followed by epithelial mucosal surfaces and in-
flammatory cells. The line diagram of Fig. 3 illus-
trates the H. pylori density correlation with gastric
mucosal IL-8 expression seen by H. pylori density
(mild, moderate and severe). The diagram shows
an increasing line from mild to the severe density
of the glandular mucosal epithelium followed by
surface epithelium.
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FiGure 3. Line diagram of Helicobacter pylori density
correlation and expression of gastric mucosal 1L-8

Discussion

In this study, we revealed that the expression of
IL-8 gastric mucosa varied considerably. IL-8 was
well expressed in the gastric mucosal epithelium
of the antrum area, but expressed weakly in the
corpus, so that it could not be assessed. The ex-
pression of cytokine on the antrum was mentioned
to correlate with the degree of histology compared
within the corpus. In this study, IL-8 expression
quite varied. The difference of expression of IL-8
according to group of density, at gland epithelium

was obtained a significant difference.

The comparison of IL-8 expression on the glan-
dular epithelial between density groups that ob-
tained a significant difference between mild and
severe H. pylori density with p = 0.013. In this
study, the number of patients with H. pylori densi-
ties was moderate, thus affecting the different test
results when compared to moderate H. pylori den-
sity (mild vs moderate with p = 0.273, moderate vs
weight with p = 0.121). It could be concluded that
there was difference of IL-8 expression in gland
mucosal of gland epithelium between mild and se-
vere H. pylori density.

In this study, IL-8 expression was highest in
gland mucosal epithelial, with significant expres-
sion difference between mild and severe H. pylori
density. The results of gastric mucosal IL-8 expres-
sion in H. pylori infection reflects the pathogenesis
of H. pylori in causing ulcers and malignancies.
However, in this study there was no ulcer manifes-
tation, this may be influenced by host factors that
also play a role in the regulation of acid secretion.

The density of H. pylori was determined by var-
ious factors including the motility of H. pylori, ad-
hesion and the outer membrane proteins, lipopoly-
saccharides, and virulence factors (cagA)(16). The
density of H. pylori has been associated with in-
creased inflammatory activity in the gastric mu-
cosa. Cytokines play an active role in the inflam-
matory process, and it is reported that the most
important role was IL-8. Various studies have
mentioned the relationship between H. pylori in-
fection with IL-8 and obtained a positive correla-
tion. In additiion, we determined a strong correla-
tion with r = 0.622 for the expression on the gland
mucosal epithelial epithelium. The correlation was
obtained by r = 0.510 for correlation with the ex-
pression on the epithelial surface of the gastric mu-
cosa, and r = 0.504 with expression in inflamma-
tory cells in the gastric mucosal lamina propria.

The study included 19 chronic dyspepsia pa-
tients who showed positive H. pylori results from a
histopathologic biopsy examination. The charac-
teristically chronic dyspepsia patients with posi-
tive H. pylori were mostly female (57.9%), and
male (42.1%) (8 patients). In this study, the num-
ber of female patients was higher than male. In this
study, patients with mild H. pylori density of
31.6% (6 patients) were found in male and female,
moderate density was not obtained in male while
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in female 10.5% (2 patients ), and the weight den-
sity was 10.5% (2 patients) in men and 15.8% (3
patients) in women.

Age is a factor that affects H. pylori infection,
infections in children is more difficult to identify, so
the infection will latent and appear in adulthood.
While in adulthood, of some age groups, H. pylori
infection is more widely distributed in the produc-
tive age, although still may be obtained in old age.
In this study, the highest number of patients in the
age group 40-49 years by 10 patients (52.6%), age
50-60 years old was 7 (36.8%) patients and age
30-39 years old was 2 (10.5%) patients. H. pylori
infection increases with age in adults, especially in
middle age and then decreases in old age (21).

Education is closely related to the socioeco-
nomic status that affects the risk of H. pylori infec-
tion. It was mentioned that low socioeconomic con-
ditions will increase the risk of H. pylori infection
(22). In this study, mild density was obtained by 12
patients, consisting of 11 patients with elementary
school and senior high school education, and 1 pa-
tient with undergraduate education. At a moderate
density, 2 patients were composed of patients with
primary and secondary education. At a heavy den-
sity, 5 patients were found, consisting of 2 patients
with junior high school, 1 senior high school, and 2
bachelor degree. The data obtained cannot be used
to represent the population because to obtain epide-
miological data required a large number of samples.

Clinical symptoms of H. pylori infection can
generally be grouped according to functional dys-
pepsia type, ulcer type, motility, and mixture. In this
study, clinical symptom grouped according to com-
plaints of heartburn, nausea, vomiting and bloating.
Clinical symptoms of liver pain (epigastrium) pre-
dominate in all H. positive Pylori patients. At the
density of H. pylori, severe symptoms of heartburn
were 26.3%, bloating and nausea respectively
21.1%, and vomiting 15.8%. However, in the den-
sity of H. pylori mild heartburn also quite a lot that
equal to 63.2%. The condition of the heartburn that
obtained was quite high in H. pylori mild density
influenced by other factors such as emotional condi-
tion and stressor. The pain was strongly influenced
by emotional changes, as the epigastric pain that oc-
curs in H. pylori patients.

H. pylori infection was often associated with
gastric ulcers, but in this study, there was no evi-

dence of ulceration of endoscopy of superficial
and erosive gastritis. Clinical features of patients
infected with H. pylori, determined by host fac-
tors, virulence factors of H. pylori bacteria, and the
environment. In research in India mentioned that
the frequency of erosive gastritis was quite high in
patients with higher H. pylori density (23). How-
ever, in this study, the heavy density of H. pylori
was obtained more superficial gastritis. This may
be due to the strain of H. pylori in Indonesia that
different from other Asian countries.

In this study, we obtained the histopathology of
inactive and active chronic gastritis. Almost the
majority of patients are inactive chronic gastritis,
especially in mild H. pylori density, although some
patients show an active chronic gastritis picture.
The obvious difference between active and inac-
tive chronic gastritis from H. pylori density from
mild to severe does not seem so obvious. It was
also mentioned in a study that there was no sig-
nificant difference between the degree of gastritis
activity and colonization of H. pylori. It was as-
sumed that patients with increasingly severe H. py-
lori density, histopathologic features show more
active chronic gastritis than inactively. In this
study, most patients with mild H. pylori density
were present, so it was only natural that the chronic
histopathology of inactive chronic gastritis was
greater than that of active chronic gastritis. How-
ever, in patients with severe H. pylori density, an
active chronic gastritis (60%) was present more
than inactive chronic gastritis (40%). A history of
use of proton pump inhibitors and previous eradi-
cation may affect H. pylori density and change the
morphology of H. pylori to coccoid formation. In
this case required imunohistokimia checks to de-
termine the presence of H. pylori germs (10). In
this study, proton pump inhibitors and antibiotic
drugs have been used for H. pylori therapy for 2
weeks before endoscopy.

This study may provide a notion that the H. py-
lori strain under study may be included in the cagA
+ strain, with functional OipA, and this was in ac-
cordance with previous studies suggesting that the
H. pylori strain studied in Indonesia was a cagA
+(25). However, the absence of ulcer manifesta-
tion in this study may also suggest that there was a
possibility of CagA strains present in Indonesia in
contrast to other Asian countries. This was consis-
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tent with studies that reporting the H. pylori strain
in Indonesia included in the H. pylori East-Asian
type-cagA strain that had a 6-bp deletion in the
first pre-EPI'YA region resulting in low virulence
levels (13). This study also showed that the higher
the density of H. pylori, the greater IL-8 is ex-
pressed. This means that the greater the number of
H. pylori bacteria, the more virulence factor
(CagA, oipA), so that the stimulation of IL-8 pro-
duction is stronger and with the influence of host
genetic factors that play a role in determining the
inflammatory response, IL- 8 was increasingly
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