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Objectives : Clinical presentation of Helicobacter pylori (H. pylori) infection has
marked variation mainly due to the strain diversity and host susceptibility. Although H.
pylori is identified as a major risk factor for gastric and duodenal ulcers, the
ulcerogenic or pathogenic strain has not been documented yet. The objective of this
study was to investigate antigenic types of the ulcerogenic strain of H. pylori.

Methods : The sera of 64 patients were tested by Western blot using Helicoblot 2.0
for six major anti-H. pylori antibodies, together with CLO test and histological
examination of gastric biopsy tissues. Thirty-five, nine and 20 patients had duodenal
ulcer, gastric ulcer and chronic active gastritis, respectively. The antigenic types of H.
pylori were analyzed in 54 patients with positive H. pylori infection. In this study, H.
pyloriwas divided into four serotypes according to the presence and absence of CagA
and VagA : type |; CagA(+) and VacA(+), type la; CagA(+) and VacA(-), type Ib;
CagA(-) and VacA(+), and type Il; CagA(-) and VacA(-).

Results : There was no difference in the number of bands for six antigens : 3.2 +
1.4, 3.0¢ 1.2 and 3.1+ 1.4 in 35 duodenal ulcer, 7 gastric ulcer and 12 chronic
gastritis, respectively. The band with 119 kDa was 90.7%, which was the most
common band with the order of 35, 30, 26.5, 89 and 19.5 kDa. Type |, la and Ib were
positive in 22.2, 42.6 and 27.8%, respectively, which were significantly higher than
type Il (p <0.05). There was no difference in the positive rates of four urease subtypes

between the four serotypes.
Conclusions

: H. pylori had the marked diversity in antigenic patterns.

The strain

producing CagA and/or VagA was suggested to be a pathogenic strain.

Key Words

INTRODUCTION

A number of studies has revealed that Helicobacter
pylori H. pylori) infection is strongly associated with the
pathogenesis of a variety of gastroduodenal diseases,
such as chronic active gastritis, gastric atrophy, intestinal
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metaplasia, gastric ulcer, duodenal ulcer, lymphoreticular
hyperplasia, mucosa- associared lymphoid tissue (MALT)
lymphoma and adenocarcinoma, etc™®. It is now well
known that clinical presentation of H. pylori infection is
diverse within a single population as well as between
different populations’ *. Practically speaking, only a small
proportion of infected persons develop peptic ulcer
disease or adenocarcinoma, although all infected persons
have chronic active gastritis, histologically. Moreover a
great portion of persons with chronic gastritis caused by
H. pylori infection have no specific suljective symptoms.
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On the other hand, the regimens used for eradication of
H. pylori have two major adverse effects, side effects of
drugs and emergence of drug resistart strains. Therefore,
all infected persons are not thought to be indicated for
eradication of H. pylori”. In consequence, it is of great
importance to select persons to be eradicated. In order to
select those persons, many attempts have been made to
identify pathogenic or ulcerogenic strains of H. pylori’ ®.

Xiang et al® divided H. pylori into two categories, type
I and Il, by the presence and absence of two antigens,
CagA and vacuolating cytotoxin (VacA). Type | strain has
the gene coding for both cagA and vacA gene, with the
consequence of production of CagA and VacA protein.
Type Il is the strain that does not produce the CagA and
VacA. Type | H. pylori was reported to be more prevalent
in patients with duodenal ulcer than persons without
ulcer’. In addition, the erosive lesions in gastric mucosa
were reported to develop by the infection of type I, not
type II, in mice’®. These results strongly suggest that type
| strain is a pathogenic strain. However, clinical
presentation is not alays consistent with this classi-
fication. This study was conducted to investigate the
serotypes of H. pylori associated with the development of
peptic ulcer. In this study, we examined six antibodies to
H. pylori artigens in the sera of patients with peptic ulcer
and gastritis by western blot and analyzed the antigenic
patterns based on the presence of antibody to VagA and

CagA.
MATERIALS AND METHODS
Materials

Gastric mucosal biopsy tissues and sera were
obtained from a total of 64 patients (M:F=42:22) with
dyspeptic symptoms treated in the Department of Internal
Medicine, Asan Medical Center, University of Ulsan.
Thirty-five patients had duodenal ulcer, nine had gastric
ulcer and 20 had chronic superficial gastritis (Table 1). In
20 patients with chronic superfficial gastritis, six had
gastric atrophy and two had gastric erosions. There was
no difference in age and gender between duodenal ulcer,
gastric ulcer and chronic gastritis. Gastric mucosal tissues
were obtained by gastroscopy from the two sites, the
greater curvature of mid-antrum and mid- body, and
tested for H. pylori infection by rapid urease test using
CLO test kit (Delta-West, Western Australia) and

histological examination with H&E stain.

Western blot analysis

Sera obtained from 64 patients were stored at -20
until experiments. The IgG antibodies to six major
antigens of H. pylori were tested using Helicoblot 2.0
(Genelab diagnostics, Singapore). Briefly, the antigens
were separated electrophoretically from the lysate of H.
pylori isolated from the patients with peptic ulcer. The
antigens tested were CagA (119 kDa), VacA @89 kDa) and
four urease subunits (35, 30, 26.5, and 19.5 kDa). After
reacting sera with the antigens on the nitrocellulose strip,
the reactive bands were visualized by adding anti- human
IgG antibody corjugated with alkaline phosphatase and
substrate, 5- bromo- 4- chloro- 3- indoyl- phosphate/ nitroblue
tetrazolium.

The criteria for the presence of H. pylori were any one
of bands at 119, 89 and 35 kDa with any two bands
among 30, 265 and 195 kDa. In this study, H. pylori was
divided into four types according to the presence and
absence of CagA and VagA : Type | and Il were the
strain positive for both 119 and 89 kDa and the one
negative for both artigens, respectively. Type la and Ib
were the intermediate types : type la; 119 (+) and 89 (-),
and type Ib; 119 (-) and 89 (+) (Fig. 1.
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Fig. 1. Representative resuts of Westem
blot analysis for negative control,
type |, II, la, and Ib. Type | and Il
were positive for both 119 and 89
kDa and the one negative for both
antigens, respectively. Type la and
b were the intermediate types :
type la; 119 (+) and 89 (-), and
type |b; 119 (-) and 89 (+).
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Statistical analysis

The statistical significance of difference was deter-
mined by chi- square test. The difference was considered
to be significant when the p value was less than 0.05.

RESULTS

The results of CLO tests, histological examinations and
Western blot analysis were summarized in Table 2. The
sensitivity and specificty of Western blot analysis were
915 and 100%, respectively, when CLO test and
histological examination were used as the reference
method. Artigenic patterns were analyzed in 54 patients
who were confirmed to be posttive for H. pylori infection
by CLO test and histological examination. The mean
number of reactive bands for six antigens were 3.2 +
14, 3.0+ 12 and 3.1+ 14 in 35 duodenal ulcer, seven
gastric ulcer and 12 chronic gastritis, respectively, no
difference being observed between duodenal ulcer,
gastric ulcer and chronic active gastritis (Table 3). The
band with 119 kDa was 90.7% which was the most
common band with the order of 35, 30, 265, 89 and 195
kDa. No significant difference in the positive rates for six
antibodies was observed between duodenal ulcer, gastric
ulcer and chronic active gastritis (Table 4).

The patients were analyzed according to the serotype
of H. pylori (Table 5). Type I, la and Ib were positive in
222, 426 and 278%, respectively, which were
significartly higher than 7.4% in type Il (p <0.05, p<0.01
and p<0.01, respectively) (Table 5). There was no
statistical difference in the positive rates for these four
serotypes among duodenal ulcer, gastric ulcer and
chronic active gastritis. To examine the effects of four
urease subunits on the virulence of H. pylori, we analyzed

Table 2. Comparison of the results of CLO test and
histological examination with those of West-
ern blot analysis in the diagnosis of H.

pylori infection

CLO test and histological examineation

positive negative total

Western blot analysis
positive 54 5 59
negative 0 5 5
Total 54 10 64

* number of patierts

CLO test and histological examination were used as the
reference method in this analysis. Westem blot analysis was
performed for six mgor artibodies to H. pylori using \Westemn
blot 20 as described in Materials and Methods.

Table 3. The frequency of bands reactive to six major
antigens of H. pylori in sera obtained from

54 patients with H. pylori infection

No. of DU GU CAG
positive bands  (n=35) (n=7) (=12)
1 4 1 0
2 5 1 3
3 2 2 4
4 5 3 2
5 8 0 2
6 1 0 1
meant SD° 32+ 14 30 12 3.1 14

DU, duodenal ulcer, GU, gastric ulcer, CAG, chronic
active gastritis

* number of patients

** mean number of bandst SD

Table 1. Age, gender and positive rate for H. pylori in 64 patients

DU GU CAG
(n=35) (n=9) (n=20)
Median age (range) 45(23-61) 48(25- 65) 42(29-59)
Gender (M:F) 2114 54 812
Positive rate for H. pylori
by CLO and histological exam 35(100) 7(77.8) 12(60.0)
by Western blot analysis 35(100) 9(100) 15(75.0)

DU, duodenal ulcer, GU, gastric ulcer, CAG, chronic active gastritis

* number of patients(%o)
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the positive rates of the bands with 35, 30, 26.5 and 195
kDa according the four serotypes. No difference in the
positive rates of the four bands was observed among

these four serotypes.

DISCUSSION

t is a common clinical observation that the diseases
produced by H. pylori infection and their natural histories

Table 4. The frequency of bands for six major antibodies to H. pylori proteins in 54 patients with H. pylori

infection
molecular weight (Kd) of H. pylori antigens
Diseases
119 89 35 30 265 195
DU (n=35) 31 7 28 16 B 5
886) “86) (80.0) @5.7) 614) (143)
GU (n~=7) 7 2 5 6 3 1
(100) (286) 714) ©5.7) @29) (143)
CAG(n=12) 11 5 11 8 4 3
©17) @17 ©17) 66.7) (333) (25.0)
Total(n=54) 49 24 44 30 25 9
©0.7) @44 B815) (65.6) “63) (16.7)

DU, duodenal ulcer, GU, gastric ulcer, CAG, chronic active gastritis Bands were determined by Western blot analysis using

Western blot 2.0.
* number of patients(%)

Table 5. The frequency of H. pylori serotype in 54
patients with H. pylori infection

Serotypes of H. pylori

Diseases

Type | Type I Type la Type Ib
DU n=35  11(314) 2(57) 14(400) 8(229)
GU n=7 0(00) 1(143) 5(714) 1(14.3)
CAG n=12 183 1(83) 4(334) 6(00)
Total n=54 1222) 4(74) 23(426) 15(27.8)

DU, duodenal ulcer, GU, gastric ulcer, CAG, chronic active
gastritis
* number of patients(%)

Table 6. Positive rate (%) for four major antibodies to H.
pylori proteins in four serotypes of H. pylori

Molecular weight (kDa) of H. pylori protein

35 30 26.5 195
Type | n=12 %0 55 45 20
Type I n=4 100 25 100 0
Type la n=23 7 54 42 12
Type Ib n=15 60 60 60 40

have marked variations even within a single population.
Knowledge accumulated on the pathogenic role of H.
pylori in the development of gastroduodenal diseases has
been greatly advanced by the understanding of different
cytotoxicity between H. pylori strains” .

Previous studies have suggested that the factors
cortributed to the pathogenesis are classified as bacterial
factors and host factors' *. Bacterial virulent factors
reported so far are VacA, CagA, urease activity, motility,
adhesins and sensitivity to acid, etc., while the major host
factors for susceptibilty are the immunity and local acid
output. Athough the strain diversity and host susceptibility
are at present thought to be the main mechanism of the
diverse clinical presentation of H. pylori infection”, the
exact mechanisms have not yet been clarified. This study
was conducted to investigate the ulcerogenic stains of H.
pylori. In the present study, we were not able to include
the normal cortrol in the analysis for antigenic diversiy,
because it proved that all infected stomachs had gastritis,
histologically. Therefore, we compared the results of
peptic ulcer with those of gastriis.

The mechanism by which ulcer develops is, at present,
generally accepted to be the imbalance of aggressive
factors and defensive factors on the gastric mucosae.
The fundamental mucosal pathology of H. pylori-
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associated duodenal ulcer and gastric ulcer is thought to
be active gastritis and infection of gastric metaplasia in
duodenal bulb, respectively. Strictly speaking, H. pylori
does not directly cause gastric ulcer and duodenal ulcer,
but indirectly through inflammation™.

After colonization of H. pylori in the gastric mucosa,
the host response, such as local mucosal reaction and
systemic immunoglobulins reactive to artigens of H.
pylori, develops in nearly all infected persons®. CagA,
VacA, urease, adhesin and flagellin are known to be the
major antigens of H. pylori*®.

Among them, urease, adhesin and flagellin are
essential for colonization and are called constant factors
for H. pylori infection. On the other hand, some artigens,
more frequently detected in H. pylori isolated from the
patients with peptic ulcer than persons without ulcer, are
called variable factors, which are closely related to the
diversity of bacterial virulence *.

In this study, we used Western blot analysis to
diagnose H. pylori infection serologically using six major
antigens of H. pylori. Therefore, the results of the present
study also provides the addiional information on the
serological profiles for six H. pylori proteins. In order to
determine the pathogenic or ulcerogenic strains of H.
pylori, we compared the antibody patterns between
patients with duodenal ulcer, gastric ulcer and chronic
gastritis. At first, we classified H. pylori into four types, I,
la, Ib and Il. The results showed that type la was 43%,
the most common type, with the order of type Ib, | and
II, which was a little inconsistent with the results of Xiang
et. al”. In this study, the positive rate for type I, la and
Ib was significartly higher than that of type Il, suggesting
that the strain producing CagA and/or VagA might be
more pathogenic than the strain without CagA and VagA.

The band reactive to CagA was detected in 90.7%,
which might be a distinct finding of Korean H. pylori. In an
agreement with this resut, Miehlke et al’® reported that
all Korean H. pylori expressed CagA, while it was higher
than the previous studies demonstrating that only 60% of
H. pylori strains isolated had the cagA gene.

Similar to the previous reports’ *?, Western blot
analysis has the high sensitivity and specificity for the
diagnosis of H. pylori infection, suggesting that the
immune system recognizes H. pylori artigens easily and
responds to these artigens. In five patients with positive
results by Western blot, H. pylori was not detected by
both CLO test and histological examination. One of the
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possible explanation for these cases is that Western blot
detects both present and past infection, whereas CLO
test and histological examination detect only the present
infection. Another possible explanation was the cross
reaction with serum antibodies to the antigens commonly
existing in other bacteria®™ .

In this study, we confirmed that H. pylori had marked
diversity in antigenic patterns. We have also demon-
strated that the incidence of type | and intermediate
types, which are positive for CagA and/or VacA, are
higher than that of type Il, suggesting that the strain
producing CagA and/or VagA may be a pathogenic strain,
if the opportunity of infection is not different between the
serotypes. However, in order to draw a conclusion on the
pathogenic or ulcerogenic serotypes, further studies on
virulent factors and host response should be conducted

concomitantly.
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