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INT RO D UCT IO N

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 tiss ue (MALT)

lymphoma and adenocarcinoma, etc1- 3 ) . It is now well

known that clinical presentation of H. pylori infection is

diverse within a s ingle population as well as between

different populations4 , 5 ) . 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 subjective symptoms.
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O bje c t iv e s : Clin ica l p re s e ntat io n o f He lic o b acte r py lo ri ( H. py lo ri) inf e ct io n ha s
m a rke d v a riat io n m a in ly d ue to t he s t ra in d iv e rs ity a nd h o s t s us ce p t ib ility . A lt h o ug h H.
py lo ri is id e nt if ie d as a m ajo r ris k f a cto r f o r g as t ric a nd d uo d e na l u lc e rs , t he
u lce ro g e n ic o r p at ho g e n ic s t ra in h as no t b e e n d o c u m e nte d y e t . T he o bje ct iv e o f t h is
s t udy w as to inv e s t ig ate a nt ig e n ic ty p e s o f t he u lc e ro g e n ic s t ra in o f H. py lo ri.

M e t h o d s : T he s e ra o f 64 p at ie nt s w e re te s te d by W e s te rn b lo t us ing He lico b lo t 2 .0
f o r s ix m aj o r a nt i- H. py lo ri a nt ib o d ie s , to g e t he r w it h CLO te s t a nd h is to lo g ica l
e x a m inat io n o f g as t ric b io p sy t is s ue s . T h irty -f iv e , n ine a nd 2 0 p at ie nt s h ad d u o d e na l
u lce r, g as t ric u lc e r a nd c h ro n ic a ct iv e g as t rit is , re s p e ct iv e ly . T h e a nt ig e n ic ty p e s o f H.
py lo ri w e re a na ly z e d in 54 p at ie nt s w it h p o s it iv e H. py lo ri inf e ct io n . In t h is s t u dy , H.
py lo ri w as d iv id e d into f o u r s e ro ty p e s ac co rd ing to t he p re s e nce a nd a b s e nce o f Cag A
a nd V ag A : ty p e I; Cag A ( + ) a n d V acA ( + ) , ty p e Ia ; Cag A ( + ) a nd V acA ( -) , ty p e Ib ;
Cag A ( -) a nd V acA ( + ) , a nd ty p e II; Cag A ( -) a nd V acA ( -) .

Re s u lt s : T he re w as no d if f e re n ce in t he n u m b e r o f b a nd s f o r s ix a nt ig e ns : 3 .2 ±
1 .4 , 3 .0± 1.2 a nd 3 . 1± 1.4 in 3 5 d uo d e na l u lce r, 7 g a s t ric u lc e r a n d 12 c h ro n ic
g a s t rit is , re s p e ct iv e ly . T he b a nd w it h 1 19 k Da w as 9 0 .7 % , w h ic h w as t he m o s t
c o m m o n b a nd w it h t he o rd e r o f 3 5 , 3 0 , 26 .5 , 8 9 a nd 19 .5 k Da . Ty p e I, Ia a n d Ib w e re
p o s it iv e in 2 2 .2 , 4 2 .6 a n d 2 7 .8 % , re s p e ct iv e ly , w h ic h w e re s ig n if ica nt ly h ig h e r t ha n
ty p e II (p <0 .0 5 ) . T h e re w a s no d if f e re nc e in t he p o s it iv e rate s o f f o u r u re as e s u bty p e s
b e tw e e n t h e f o u r s e ro ty p e s .

Co nc lu s io n s : H. py lo ri ha d t he m a rke d d iv e rs ity in a nt ig e n ic p att e rns . T he s t ra in
p ro d uc ing Cag A a n d/ o r V ag A w a s s ug g e s te d to b e a p at ho g e n ic s t ra in .
────────────────────────────────────────────────
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On the other hand, the regimens used for eradication of

H. pylori have two major adverse effects , s ide effects of

drugs and emergence of drug res istant strains. Therefore,

all infected persons are not thought to be indicated for

eradication of H. pylori6 ) . 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. pylori7 , 8 ) .

Xiang et al.9 ) divided H. pylori into two categories , type

I and II, by the presence and absence of two antigens,

CagA and vacuolating cytotoxin (VacA). Type I strain has

the gene coding for both cagA and vacA gene, with the

consequence of production of CagA and VacA protein.

Type II is the strain that does not produce the CagA and

VacA. Type I H. pylori was reported to be more prevalent

in patients with duodenal ulcer than persons without

ulcer7 ) . In addition, the eros ive lesions in gastric mucosa

were reported to develop by the infection of type I, not

type II, in mice 10 ) . These results strongly s uggest that type

I strain is a pathogenic strain. However, clinical

presentation is not always 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 antigens 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.

MA T E R IA LS A ND MET HO DS

Materia ls

Gastric mucosal biopsy tiss ues 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 superficial gastritis , s ix 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 us ing

CLO test kit (Delta-West, Western Australia) and

histological examination with H&E stain.

Western blot ana lys is

Sera obtained from 64 patients were stored at -20℃

until experiments . The IgG antibodies to s ix 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 conjugated 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, 26.5 and 19.5 kDa. In this study, H. pylori was

divided into four types according to the presence and

absence of CagA and VagA : Type I and II were the

strain positive for both 119 and 89 kDa and the one

negative for both antigens , respectively. Type Ia and Ib

were the intermediate types : type Ia; 119 (+) and 89 (- ),

and type Ib; 119 (- ) and 89 (+) (Fig. 1).

Fig . 1. Representative results of Western
blot analysis for negative control,
type I, II, Ia , and Ib. Type I and II
were positive for both 119 and 89
kDa and the one negative for both
antigens, respectively. Type Ia and
Ib were the intermediate types :
type Ia; 119 (+) and 89 (- ), and
type Ib; 119 (- ) and 89 (+).

105



S.M. PARK, S.I. HONG, H.Y. JUNG, S.K. YANG, H.R. KIM, Y.I. MIN, W.S. HONG

Statistical ana lys is

The statistical s ignificance 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.

R E S ULT S

The results of CLO tests , histological examinations and

Western blot analysis were summarized in Table 2. The

sensitivity and specificity of Western blot analysis were

91.5 and 100%, respectively, when CLO test and

histological examination were used as the reference

method. Antigenic patterns were analyzed in 54 patients

who were confirmed to be positive for H. pylori infection

by CLO test and histological examination. The mean

number of reactive bands for six antigens were 3.2 ±

1.4, 3.0±1.2 and 3.1±1.4 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, 26.5, 89 and 19.5

kDa. No s ignificant 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, Ia and Ib were positive in

22.2, 42.6 and 27.8%, respectively, which were

significantly higher than 7.4% in type II (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 . Co mpa ris on of the re s ults of CLO te st a nd
his to log ica l e xa minatio n w ith thos e of We s t-
e rn blot ana lys is in the diagnos is of H .

p y lor i infe ctio n

CLO test and histological examination

positive negative tota l

Western blot analys is

positive 54* 5 59

negative 0 5 5

Total 54 10 64

* number of patients
CLO test and histological examination were used as the
reference method in this analysis. Western blot analysis was
performed for six major antibodies to H. pylori using Western
blot 2.0 as described in Materials and Methods.

Table 3 . The fre que ncy of bands re active to s ix majo r
a ntige ns of H . p y lor i in s e ra obta ine d fro m

54 patie nts w ith H . p y lori infe ctio n

No. of DU GU CAG

positive bands (n=35) (n=7) (n=12)

1 4* 1 0
2 5 1 3
3 12 2 4
4 5 3 2
5 8 0 2

6 1 0 1

mean±SD** 3.2±1.4 3.0±1.2 3.1±1.4

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

active gastritis
* number of patients

** mean number of bands±SD

Tab le 1. Age , ge nde r a nd pos itive rate fo r H. py lori in 64 patie nts

DU GU CAG

(n=35) (n=9) (n=20)

Median age (range) 45(23-61) 48(25- 65) 42(29-59)

Gender (M:F) 21:14 5:4 8:12

Pos itive 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(%)
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the positive rates of the bands with 35, 30, 26.5 and 19.5

kDa according the four serotypes. No difference in the

positive rates of the four bands was observed among

these four serotypes.

Table 5 . The fre que ncy of H. py lori s e rotype in 54
patie nts w ith H. py lori infe ctio n

Diseases
Serotypes of H. pylori

Type I Type II Type Ia Type Ib

DU n=35 11(31.4)* 2( 5.7) 14(40.0) 8(22.9)
GU n= 7 0( 0.0) 1(14.3) 5(71.4) 1(14.3)
CAG n=12 1( 8.3) 1( 8.3) 4(33.4) 6(50.0)

Total n=54 12(22.2) 4(7.4) 23(42.6) 15(27.8)

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

Table 6 . Pos itive rate (%) for four major antibodies to H.
py lori prote ins in four s e rotype s of H. py lori

Molecular weight (kDa) of H. pylori protein

35 30 26.5 19.5

Type I n=12 90 55 45 20
Type II n= 4 100 25 100 0
Type Ia n=23 77 54 42 12
Type Ib n=15 60 60 60 40

D IS C US S IO N

It is a common clinical observation that the diseases

produced by H. pylori infection and their natural histories

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 strains7 , 8 ).

Previous studies have suggested that the factors

contributed to the pathogenesis are class ified as bacterial

factors and host factors 1 1, 12 ). Bacterial virulent factors

reported so far are VacA, CagA, urease activity, motility,

adhesins and sensitivity to acid, etc., while the major host

factors for susceptibility are the immunity and local acid

output. Although the strain diversity and host susceptibility

are at present thought to be the main mechanism of the

diverse clinical presentation of H. pylori infection13), 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 control in the analysis for antigenic divers ity,

because it proved that all infected stomachs had gastritis ,

histologically. Therefore, we compared the results of

peptic ulcer with those of gastritis .

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-

Table 4 . The fre que ncy of bands for s ix majo r a ntibodie s to H. py lori prote ins in 54 patie nts w ith H. py lori
infe ction

Diseases
molecular weight (Kd) of H. pylori antigens

119 89 35 30 26.5 19.5

DU (n=35) 31* 17 28 16 18 5
(88.6) (48.6) (80.0) (45.7) (51.4) (14.3)

GU (n= 7) 7 2 5 6 3 1
(100) (28.6) (71.4) (85.7) (42.9) (14.3)

CAG(n=12) 11 5 11 8 4 3
(91.7) (41.7) (91.7) (66.7) (33.3) (25.0)

Total(n=54) 49 24 44 30 25 9

(90.7) (44.4) (81.5) (55.6) (46.3) (16.7)

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

Western blot 2.0.

* number of patients(%)
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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 s peaking, H. pylori
does not directly cause gastric ulcer and duodenal ulcer,

but indirectly through inflammation14 ).

After colonization of H. pylori in the gastric mucosa,

the host response, such as local mucosal reaction and

systemic immunoglobulins reactive to antigens of H.
pylori, develops in nearly all infected persons 15 ). CagA,

VacA, urease, adhesin and flagellin are known to be the

major antigens of H. pylori16 ).

Among them, urease, adhesin and flagellin are

essential for colonization and are called constant factors

for H. pylori infection. On the other hand, some antigens,

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 17 - 19 ).

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 additional 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,

Ia , Ib and II. The results showed that type Ia was 43%,

the most common type, with the order of type Ib, I and

II, which was a little inconsistent with the results of Xiang

et. a l.9). In this study, the positive rate for type I, Ia and

Ib was significantly higher than that of type II, 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 result, Miehlke et al.2 0 ) 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 reports2 1, 2 2 ), Western blot

analysis has the high sens itivity and specificity for the

diagnosis of H. pylori infection, suggesting that the

immune system recognizes H. pylori antigens easily and

responds to these antigens . In five patients with positive

results by Western blot, H. pylori was not detected by

both CLO test and histological examination. One of the

poss ible 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 bacteria2 3 ).

In this study, we confirmed that H. pylori had marked

diversity in antigenic patterns. We have also demon-

strated that the incidence of type I and intermediate

types, which are positive for CagA and/or VacA, are

higher than that of type II, 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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