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INT RO DUCT IO N

H. pylori causes chronic gastritis and peptic ulcer1 ,2 ) ,

and it is known that there is a strong correlation

between the number of H. pylori and the severity of

inflammatory cell infiltration3 ,4 ) . However, H. pylori has

been isolated from patients with chronic gastritis showing

no sign of activity and from histologically normal

mucosa5 ) . In addition, although most studies described

more severe gastritis in the antrum than in the body4 ,6 - 8 ) ,

the density of H. pylori colonization in the body may be

s imilar to that in the antrum9 ) . Nowadays, it is accepted

that chronic gastritis caused by H. pylori in a main
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O bje c t iv e s : T o inv e s t ig ate t h e re lat io ns h ip b e tw e e n t h e He lico b a cte r py lo ri ( H.
py lo ri) c o lo n izat io n a nd t he g rad e o f g a s t rit is in t h e a nt ru m a nd in t he b o dy o f p at ie nt s
w it h d u o d e na l u lce r ( DU) o r b e n ig n g a s t ric u lce r ( BG U)

M e t h o d s : T h is s t udy w as p e rf o rm e d in H. py lo ri-p o s it iv e 2 2 0 DU p at ie nt s a nd 18 0
BG U p at ie nt s . H. py lo ri d e n s ity w as e v a luate d by m o d if ie d G ie m s a s ta in ing a nd CLO
te s t , a nd g a s t rit is g ra d e w as g rad e d by H& E s ta in ing in t he a nt ru m a nd in t he b o dy .

Re s u lt s : H. py lo ri g ra d e by G ie m s a s ta in ing w as 1 .24 in t h e a nt ru m a nd 0 .8 2 in t he
b o dy f o r DU g ro u p (p <0 .0 1) , a nd t h o s e o f BG U g ro up w e re s lig ht ly re v e rs e d , 0 .8 3 a nd
0 .8 7 , re s p e ct iv e ly , b ut w it h o ut s tat is t ic a l s ig n if ic a nc e . S im ila rly H. py lo ri g rad e by CLO
te s t w as 3 . 1 in t h e a nt ru m a nd 2 .8 in t he b o dy f o r DU g ro up (p <0 .0 1) , a n d t h o s e o f
BG U g ro u p 2 .3 a nd 2 .6 (p <0 .0 5) , re s p e ct iv e ly . In co nt ras t , g a s t rit is g ra d e w a s 1 .7 in
t h e a nt ru m a nd 1.2 in t he b o dy f o r DU g ro up (p <0 .0 1) , a nd t h o s e o f BG U g ro up 1.6
a nd 1 .3 (p <0 .0 1) , re s p e ct iv e ly , s im ila r to t h o s e o f DU . Ho w e v e r, t he re w as a
c o rre lat io n b e tw e e n H. py lo ri g ra d e a nd g as t rit is g ra d e in t he a nt ru m a nd in t h e b o dy ,
no t o n ly in DU b ut a ls o in BG U g ro up (p <0 .0 1) .

Co nc lu s io n : In s p it e o f d if f e re nt d is t rib ut io n p atte rns o f H. py lo ri b e tw e e n DU
g ro up a nd BG U g ro u p , g a s t rit is g rad e o f t he a nt ru m w a s s ig n if ic a nt ly h ig he r t ha n t hat
o f t he b o dy in b o t h DU a nd BG U . Ho w e v e r, g as t rit is is c o rre late d w it h H. py lo ri
d e ns ity n o t o n ly in DU b ut a ls o in BG U p at ie nt s . It lo o ks like t h e inf la m m ato ry re a ct io n
to H. py lo ri is s t ro ng e r in t h e a nt ru m t h a n in t he b o dy .
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precursor of duodenal ulcer (DU) and benign gastric

ulcer (BGU) in a large proportion of ulcer patients 10 , 1 1) .

However, their pathogenensis is thought to be

different12 - 14 ) . We conducted this study to investigate

whether there is any difference in the distribution pattern

of H. pylori and grade of gastritis in the antrum and in

the body between DU and BGU groups, and whether

there is correlation between the density of H. pylori
colonization and the grade of gastritis in patients with

DU or BGU.

MAT ERIA LS A ND MET HO DS

This study was performed in H. pylori- positive 220

patients with active DU and 180 patients with active

BGU, who were enrolled from January to December in

1997. H. pylori tests were performed by modified Giemsa

staining with two mucosal biopsies and by CLO test

with one biopsy from the greater curvature aspect of

antrum and body, respectively. The patient was regarded

as H. pylori positive if either Giemsa staining or CLO

test was positive in the antrum or in the body. The

grade of H. pylori colonization by Giemsa staining was

graded 0-315 ) ; that is , rated grade 0 if there was none

in the section, rated grade 1 if there were one or a few

isolated groups of H. pylori, rated grade 2 if there was a

variable layer of H. pylori on the mucosal surface and

grade 3 if this layer was more or less continuous. The

grade of H. pylori colonization by CLO test was as

follows: rated grade 4 if the test became positive within

20 minutes, rated grade 3 if within 1 hour, rated grade

2 if within 3 hours, grade 1 if within 24 hours and grade

0 if it was negative. The severity and activity of gastritis

was graded on a scale of 0-316 ) . Grade 0 corresponds

to no inflammatory cell infiltrate, grade 1 to mildly

increased cellularity in the lamina propria , including

lymphocytes and plasma cells but without significant

numbers of neutrophils , grade 2 to moderate numbers of

lymphocytes and infiltration of the mucosa with

neutrophils and grade 3 to severe mucosal infiltration of

large numbers of both lymphocytes and neutrophils .

All data were presented as mean ± SD. For

statistical analys is , continuous variables, including age,

was analyzed by Student's t test, and categorical

variables such as sex by Chi- square test. To compare

the grade of H. pylori colonization and the grade of

gastritis between the antrum and the body in each of

DU and BGU group, Wilcoxon signed rank sum test was

used. Wilcoxon rank sum test was used for analyzing

the grade of H. pylori colonization and the grade of

gastritis between DU and BGU groups. To examine

whether there is any correlation between H. pylori
colonization and gastritis , Spearman correlation

coefficient was used. A p value of <0.05 was considered

to be significant.

RES ULTS

The mean age of DU group was 43.9 ± 12.7 years

and that of BGU group was 52.6 ± 13.6 years , which is

s ignificantly higher (p<0.01) than that of DU group (Table

1). The number of males was 187(85%) in DU group,

and 129(72%) in BGU group, which is lower than that of

DU group (p<0.01) (Table 1). The mean grade of H.
pylori colonization by Giemsa staining was 1.24 in the

antrum and 0.82 in the body for DU group, which is

much lower than that of t he antrum, 1.24 (p<0.01)

(Figure. 1). That of BGU group was 0.83 in the antrum

and 0.87 in the body, and there was no statistical

s ignificance. The grade of H. pylori colonization 1.24 in

the antrum of DU group was higher than that of BGU

group, 0.83 (p<0.01). Similarly, the mean grade of H.
pylori colonization by CLO test was 3.1 in the antrum

and 2.8 in the body for DU group, which is lower than

that of t he antrum 3.1 (p<0.01) (Figure. 2). Those of

BGU group were 2.3 in the antrum and 2.6 in the body,

which is higher than that of t he antrum (p<0.05). The

Fig . 1. The grade of H. pylori colonization by Giemsa
staining in the antrum and in the body of patients
with duodenal ulcer (DU) or benign gastric ulcer
(BGU). Values are mean ± SD.



Fig . 2 . The grade of H. pylori colonization by CLO test in
the antrum and in the body of patients with
duodenal ulcer (DU) or benign gastric ulcer (BGU).

Values are mean ± SD.

Fig . 3 . The grade of gastritis in the antrum and in the
body of patients with duodenal ulcer (DU) or
benign gastric ulcer (BGU). Values are mean ±

SD.
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grade of H. pylori colonization in the antrum of DU

group, 3.1 was higher

than that of BGU group, 2.3 (p<0.01). There was a good

correlation (correlation coefficient (r)=0.49, p<0.001) in H.
pylori grade between CLO test and Giemsa staining

irrespective of the antrum and the body of DU or BGU

group. The mean grade of gastritis was 1.7 in the

antrum and 1.2 in the body for DU group, which is lower

than that of the antrum (p<0.01) (Figure. 3). Similarly,

that of BGU group was 1.6 in the antrum and 1.3 in the

body, which is lower than that of t he antrum, 1.6

(p<0.01). The grade in the antrum of DU group, 1.7,

was higher than in that of BGU group, 1.6 (p<0.05). The

grade in the body of DU group, 1.2, was lower than in

the body of BGU group, 1.3 (p<0.05). Gastritis grade

was positively correlated with the grade of H. pylori
colonization from Giemsa staining (p<0.01) and CLO test

(p<0.01) in the antrum of DU group. Positive correlation

was found only by Giemsa staining (p<0.01), not by CLO

test in the body of DU group. In the BGU group, the

gastritis grade was positively correlated with the grade of

H. pylori colonization from Giemsa staining and CLO

test, not only in the antrum (p<0.01) but also in the body

(p<0.01). Correlation coefficient (r) between gastritis and

H. pylori grade by Giemsa staining was higher than by

CLO test, and higher in the antrum than in the body, in

both of the DU and BGU patients (Figure. 4), a lthough

all of these p values were less than 0.01, except that by

CLO test in the body of DU (p=0.062).

DIS CUS S IO N

For clinical management, the most important piece of

information is whether H. pylori is present or not.

However, variations in colonization dens ity may have a

bearing on disease association17 ) . For instance, the

Fig . 4 . Correlation coefficient (r) between H. pylori grade
and gastritis in the antrum and in the body of
patients with duodenal ulcer and benign gastric

ulcer.
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major cause of DU and BGU is H. pylori, but their

pathogenensis is thought to be different. That is , if the

H. pylori infection occurs when the gastric acid secretion

from parietal cell is high, H. pylori resides and multiplies

in the antrum avoiding the body, causing chronic antral

gastritis and DU12 ) . However, if H. pylori infection occurs

in the low acid secretory state , such as malnutrition,

immaturity and intercurrent infection, pangastritis and

multifocal gastric atrophy occur and BGU or stomach

cancer can develop12 , 13 ) . Actually, we found that H. pylori
density was higher in the antrum than in the body for

DU patients (p<0.01, Figure. 1, Figure. 2), s imilar to

other reports3 ,4 , 18 - 2 0 ) . This res ult can be explained by the

fact that patients with DU may be resistant to

colonization of the oxyntic mucosa by H. pylori by virtue

of the increased acid secretion found in this group of

patients 1 1) . In contrast, topographic distribution of H. pylori
was somewhat reversed for BGU patients , that is , H.
pylori density of t h e body was higher than that of t h e

antrum in BGU patients by CLO test (p<0.05, Figure. 2),

suggesting different pathogenesis results in different

diseases , such as DU or BGU. Comparing DU group

with BGU, H. pylori density of t he antrum of BGU group

was lower than that of DU (p<0.01, Figure. 1, Figure. 2),

but H. pylori density of t he body of BGU group was

similar to that of DU. However, Louw et al.18 ) has

reported more extensive colonization with H. pylori in the

body of BGU group than DU.

In general, gastric mucosal inflammation caused by H.
pylori is more severe in the antrum than that in the

body3 ,8 ,9 ,2 1) . We found that t h e gastritis grade of t h e

antrum was significantly higher than that of t h e body in

both of DU and BGU (Figure. 3) in s pite of different

distribution of H. pylori between the DU and BGU group.

There are a couple of hypotheses for this phenomenon.

First, the inflammatory response to H. pylori infection

may be poorer in the body mucosa than in the antral

mucosa, that is , body mucosa might be more resistant

to H. pylori associated gastritis than the antral mucosa9 ) .

Supporting this concept, it has been reported that H.
pylori induced C- X- C chemokines such as IL- 8 and

growth regulated (GROα) both in the antrum and in the

body, but the association between chemokine express ion

and inflammation is less in the body2 2 ) . Second, H. pylori
might colonize the normal antrum and extent proximally

along the lesser curvature and into the body with

subsequent development of gastritis3 ,5 , 19 ) . Comparing

gastritis of DU group with that of BGU, gastritis of t h e

antrum was higher in DU than in BGU (p<0.01), and that

of t h e body of DU was lower than that in BGU (p<0.05).

This finding can be correlated with the distribution of H.
pylori colonization because H. pylori grade of t he antrum

in DU was higher than that of BGU by both Giemsa

staining(Figure. 1) and CLO test (Figure. 2), and H. pylori
grade in DU was slightly lower than that in BGU by

Giemsa staining, although there was no statistical

s ignificance(Figure. 1).

Gastritis grade was correlated with the grade of H.
pylori by Giemsa staining (p<0.01) and CLO test (p<0.01)

in the antrum of DU group and in the body of DU group

by Giemsa staining (p<0.01). In addition, in the BGU

group, the gastritis grade was correlated with the grade

of H. pylori colonization from Giemsa staining and CLO

test, not only in the antrum (p<0.01) but also in the body

(p<0.01), although gastritis in the body was less severe

in spite of higher H. pylori grade than in the antrum.

This positive correlation between the density of H. pylori
and gastritis confirms that H. pylori plays an important

role in the development of gastritis . In investigating the

distribution of H. pylori, we used CLO test which is

commonly used for diagnosing H. pylori infection

because of its convenience, in addition to modified

Giemsa staining which is frequently used for evaluating

H. pylori dens ity. Because the color of CLO test kit

becomes red as the urease of H. pylori metabolizes

urea to ammonia, the biopsy specimen size can affect

the rapidity of a positive result. However, we always

obtained biopsy specimens by the same kind of biopsy

forceps (Olympus FB-25K- 1, diameter 6 mm), and it

was supposed that the difference of biopsy specimen in

s ize may not be so significant that it could affect the

mean grade of CLO test. CLO test was well correlated

with Giemsa staining in evaluating H. pylori grade

(correlation coefficient (r)=0.49, p<0.001) irrespective of

antrum and body of DU or BGU group, but correlation

coefficient between gastritis and H. pylori dens ity by

Giemsa staining was higher than by CLO test(Figure. 4).

In conclusion, in spite of different distribution pattern

of H. pylori between DU and BGU group, gastritis grade

of t he antrum was significantly higher than that of t he

body in both of DU and BGU. However, gastritis was

correlated with H. pylori density not only in DU but also

in BGU patients . It looks like the inflammatory reaction

to H. pylori is stronger in the antrum than in the body.
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