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ORIGINAL ARTICLE

Helicobacter pylori Eradication Induced Constant Decrease in Interleukin-
1B Expression over More Than 5 Years in Patients with Gastric Cancer and
Dysplasia
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Background/Aims: Helicobacter pylori (Hp) suppresses
gastric acid secretion by repressing the expression of the H*,
K*-adenosine triphosphatase (H', K'-ATPase) and stimulat-
ing interleukin-1 (IL-1f; encoded by IL-1B). This study was
aimed at evaluating the expression of the H*, K"-ATPase and
IL-1p after Hp eradication. Methods: Two hundred twenty-
one subjects were categorized as Hp-negative (n=84) or Hp-
positive (n=137) according to the results of Hp tests (histol-
ogy, CLO test, culturing, and serology). The mRNA expression
levels of IL-1B and ATP4A (the gene encoding the a-subunit
of H', K'-ATPase) were measured in biopsy specimens from
the gastric corpus using real-time polymerase chain reac-
tion. Results: The Hp-positive group had significantly higher
IL-1B mRNA levels than the whole Hp-negative group and
the intestinal metaplasia (IM)-negative subgroup. After Hp
eradication, the difference between the Hp-negative and Hp-
eradicated groups disappeared, including in the IM-negative
subgroup. The IL-1B mRNA level did not significantly change
from the baseline level. Within the gastric cancer (GC)/dys-
plasia subgroup, the IL-1B mRNA levels at 1, 2, 3-4, and
>5 years after Hp eradication were significantly lower than
the baseline level. The difference in ATP4A mRNA levels
between the Hp-negative and Hp-positive groups was not
significant at baseline, and the changes in the ATP4A mRNA
levels after Hp eradication compared to the baseline levels
in the whole group and subgroups stratified by the presence
of IM and GC/dysplasia were not significant. Conclusions:
Infection with Hp has an effect on the level of IL-1B mRNA in

IM-negative subjects. The continuous reduction in the IL-1B
mMRNA level in patients with GC/dysplasia after Hp eradica-
tion contributes to the prevention of metachronous GC after
Hp eradication. (Gut Liver 2020;14:735-745)
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acid; H(+)-K(+)-exchanging ATPase

INTRODUCTION

Helicobacter pylori (Hp) colonization in gastric mucosa causes
acute and chronic inflammation, and bacterial virulence factors
and host genetic factors determine the severity and pathological
sequelae of inflammation.! H*, K*-adenosine triphosphatase (H",
K'-ATPase) of the parietal cell is the final step of gastric acid
secretion and is affected by Hp.” In the acute infection stage, Hp
represses the activity of the promoter of the alpha-subunit of
H*, K*-ATPase,’ and several cytokines, such as interleukin-1p
(IL-1B; encoded by IL-1B) and tumor necrosis factor-o, released
during this process also suppress acid secretion.*> As Hp infec-
tion progresses into the chronic state, atrophy in the corpus is
accelerated,” gastric acid secretion decreases and results in the
loss of parietal cells.”

Many studies have consistently shown that the suppression
of gastric acid secretion in Hp-positive patients with or without
atrophy at least partially recovers at a relatively short period, 1,

8-12

3, and 7 months after Hp eradication.” ~ Most of the previous

studies on gastric acid secretion in Hp-infected subjects were
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based on evaluations of basal and gastrin-stimulated gastric

%12 or intragastric pH monitoring." Only two studies

acid output
measured gastric H, K'-ATPase activities directly from biopsy
specimens and reported a restoration of H*, K'-ATPase expres-
sion at 1 month’ and 12 weeks after eradication.® According to
Osawa et al.,” the expression of gastric H', K'-~ATPase mRNA
was markedly recovered at 12 weeks after Hp eradication, with-
out alterations in numbers of parietal cell in patients without
gastric cancer (GC), suggesting that the recovery of gastric acid
secretion after Hp eradication is attributed to the recovery of
parietal cell function.

IL-1B plays an important role in initiating and amplifying
the inflammatory response against Hp infection and is also a
powerful inhibitor of gastric acid secretion.”™'* The activity of
the corpus gastritis and gastric juice pH correlate with the ex-
pression of the IL-1B mRNA." In addition, significant decreases
in the levels of the IL-18 mRNA and protein at an early period
(6 or 12 weeks) after Hp eradication were observed in patients
without GC.*">'®

As shown in our previous study, intestinal metaplasia (IM) in
the antrum and corpus improved significantly only in the Hp-

eradicated group compared with the baseline, and the significant
difference in IM between Hp-eradicated and -negative groups
disappeared after >5 years of follow-up in the antrum and after
3 years of follow-up in the corpus.”” Therefore, we hypothesized
that the influence of Hp eradication on the H', K*-ATPase and
IL-1B levels would be differ according to the presence of an IM.
To our knowledge, no comprehensive study has reported
the long-term effects of Hp eradication on IL-1f levels and the
alterations in both H', K'-ATPase and serum pepsinogen (PG)
levels after Hp eradication. Thus, the aim of this study was to
evaluate the expression of IL-1B and H', K'-ATPase and serum
PG I/II ratio before and more than 5 years after Hp eradication.

MATERIALS AND METHODS
1. Study subjects

The study subjects who received esophagogastroduodenos-
copy (EGD) at the Seoul National University Bundang Hospital
between February 2006 and July 2015 were consecutively
enrolled. Subjects with a previous gastrectomy and Hp eradica-
tion, and patients who did not undergo Hp tests were excluded.
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Fig. 1. Proposed study algorithm for the inclusion and classification of subjects.

Hp, Helicobacter pylori; IM, intestinal metaplasia; GC, gastric cancer.



Current Hp-positive subjects received a triple therapy (esomepra-
zole 40 mg b.i.d. [twice a day], clarithromycin 500 mg b.i.d., and
amoxicillin 1,000 mg b.i.d. for 1 week) for Hp eradication. °C-
urea breath testing was performed at least 4 weeks after comple-
tion of the eradication therapy to evaluate Hp eradication.

Patients with GC/dysplasia underwent complete endoscopic
resection at the time of enrollment and were diagnosed with
gastric adenocarcinoma or signet ring cell carcinoma, or gas-
tric dysplasia based on the results of final pathologic reports.
Patients with GC who treated with gastrectomy were excluded
because the microenvironment, such as acid secretion and bile
reflux, is potentially altered after gastric resection.”® After endo-
scopic resection, the first EGD was performed within 3 months
and then annually thereafter for the patients with GC/dysplasia.
Annual or biannual follow-up endoscopy was recommended for
the subjects with benign gastroduodenal diseases, mainly be-
cause the Korean recommendation for EGD is a 2-year interval
and 1-year interval for subjects at high risk of developing GC.

The study protocol was approved by the Institutional Re-
view Board of Seoul National University Bundang Hospital
(IRB number: B-1509/316-302). All subjects provided written
informed consent according to ethical principles for medical
research of the 53rd World Medical Association Declaration of
Helsinki." This study protocol has been registered at ClinicalTri-
als.gov (NCT04037904).
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2. Hp testing

A single doctor (N.K.) performed an EGD and biopsy to
maintain consistency in biopsy sites. At each endoscopy, 10
biopsy specimens were obtained for Hp and histological ex-
aminations (Supplementary Fig. 1) during endoscopy. Three
Hp tests were performed during the EGD: Giemsa staining,
cultures, and CLO test. The presence of a specific immuno-
globulin G for Hp in each subject’s serum was screened using
an enzyme-linked immunosorbent assay (Genedia H. pylori
ELISA; Green Cross Medical Science Corp, Eumseong, Korea).
The antigen for the Hp antibody test was the Korean strain.
If any of three biopsy-based tests reveal a positive result, Hp
infection was defined as current. If all three biopsy-based Hp
tests and Hp serology were negative and Hp was not eradi-
cated prior to the assessment, the subject was defined as Hp-
negative. If these three biopsy-based Hp tests were all nega-
tive but Hp serology was positive or Hp was eradicated prior
to the test, the subject was defined as having a past Hp infec-
tion and was excluded from this study.

3. Serology testing for serum PG levels

Fasting serum samples obtained from the study subjects were
centrifuged immediately at 4°C and stored at 70°C until use in
the experiments. The serum concentrations of PG I and Il were
measured by a latex-enhanced turbidimetric immunoassay (L-

Table 1. Baseline Characteristics of Study Subjects Stratified According to Helicobacter pylori Status

Total

H. pylori-negative H. pylori-positive

Characteristic (n=221) (n=84) (n=137) p-value

Male sex 107 (48.4) 36 (42.9) 71 (51.8) 0.195
Age, yr 55.2+12.0 55.8+13.6 54.9+11.3 0.605
BMI, kg/m2 24.52+14.54 26.34+23.24 23.43+3.22 0.149
Current & ex-smoker 89 (40.5) 31 (36.0) 58 (42.6) 0.399
Alcohol drinker 123 (56.2) 48 (57.1) 75 (55.6) 0.818
Family history of gastric cancer 95 (43.0) 36 (42.9) 59 (43.1) 0.976
Gastric cancer & dysplasia 99 (44.8) 30 (35.7) 69 (50.4) 0.034*

Gastric dysplasia 28 (28.3) 11 (36.7) 17 (24.6)

WD or MD ADC 45 (45.5) 9 (30.0) 36 (52.2)

PD ADC or SRC 26 (26.2) 10 (33.3) 16 (23.2)
Atrophic gastritis 129 (58.4) 34 (40.5) 95 (69.3) <0.001*
Intestinal metaplasia 113 (50.9) 30 (35.7) 83 (60.1) <0.001*
Serum pepsinogen

I 54.14+40.97 41.85+28.43 60.66+44.18 0.001*

II 19.25+16.36 12.67+12.42 22.90+16.74 <0.001*

I/II ratio 3.48+2.14 4.28+2.61 2.99+1.62 <0.001*

I/1I ratio <3 110 (50.5) 26 (31.3) 84 (62.2) <0.001*

Data are presented as number (%) or mean+SD.

BM], body mass index; WD, well differentiated; MD, moderately differentiated; ADC, adenocarcinoma; PD, poorly differentiated; SRC, signet ring

cell carcinoma.
*Statistically significant, p<0.05.
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TIA; Shima Laboratories, Tokyo, Japan), and the PG I to PG II
ratios (PG I / 1) were calculated.

4. Quantitative real-time polymerase chain reaction

The expression of the ATP4A mRNA, which is encoded by
the gene encoding the o-subunit of H', K'-ATPase, and IL-1B
mRNA was measured using real-time polymerase chain reaction.
Briefly, total RNA were prepared by the extraction from biopsy
specimens which obtained in the corpus where the acid secretion
is performed by parietal cells avoiding the cancer site with TRIzol
reagent (Invitrogen, Carlsbad, CA, USA), and 1,000 ng of RNA
were reverse transcribed into complementary DNAs (cDNAs) us-
ing the High Capacity cDNA Reverse Transcription kit (Applied
Biosystems, Foster City, CA, USA) according to the manufactur-
ers’ instructions. Quantitative polymerase chain reaction was per-
formed in 96-well reaction plates using 2 pL of complementary
DNA in a 20 pL reaction mixture containing 2x SYBR Premix
Ex Taq (Takara Bio, Otsu, Japan). Samples were amplified using
a StepOne Plus real-time polymerase chain reaction instrument

>
os)

(Applied Biosystems). The expression levels of mRNA of target
gene were compared with the endogenous control -actin us-
ing the 2**" method.” For a longitudinal analysis of changes in
expression over time, mRNA expression levels were log-trans-

formed using the equation log(1+2™").”

5. Statistical analyses

The Pearson chi-square test was used for categorical variables
and Student t-test for continuous variables. The Mann-Whitney
U-test was also used to compare medians when sample size was
less than 30. A linear mixed regression analysis using a random
intercept model was used to analyze longitudinal data. All anal-
yses were performed using SPSS for Windows version 22.0 (IBM
Corp., Armonk, NY, USA).

RESULTS
1. Baseline characteristics

Two hundred twenty-one subjects, including 122 patients
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Fig. 2. Comparisons of the mRNA levels of IL-1B and ATP4A at baseline between the Helicobacter pylori (Hp)-negative and -positive groups. (A)
Significantly higher levels of IL-1B mRNA were detected in the Hp-positive group than in the Hp-negative group (p<0.001). (B) The differences
between Hp-negative and -positive groups were significant within the intestinal metaplasia (IM)-negative (p=0.016), (C) non-gastric cancer (GC)/
dysplasia (p=0.009) and GC/dysplasia subgroups (p=0.033). (D-F) No significant differences in baseline ATP4A mRNA levels were observed be-

tween the Hp-positive and Hp-negative groups. Data are presented as the means+standard errors.
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without GC/dysplasia and 99 patients with GC/dysplasia, were er, alcohol drinkers, and a family history of GC were not signifi-
enrolled (Fig. 1). One hundred thirty-seven subjects were Hp- cantly different between the baseline Hp-negative and -positive
positive and 84 subjects were Hp-negative. The population groups. The proportion of subjects with IM (60.1% vs 35.7%,
included 107 males (48.4%) and the mean age was 55.2 years p<0.001) and mean PG I (60.66+44.18 vs 41.85+28.43, p<0.001)
(Table 1). Age, body mass index, male sex, ex- or current smok- and PG II levels (22.90+16.74 vs 12.67+12.42, p<0.001) were
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Fig. 3. Changes in the mRNA levels of IL-1B and ATP4A over time in the Helicobacter pylori (Hp)-negative and -eradicated groups. (A) The IL-
1B mRNA levels at all time points after Hp eradication were not significantly lower than the values at baseline. The difference in IL-1B mRNA
level between the Hp-negative and -eradicated groups disappeared 1 year after eradication. The level of IL-1B mRNA at 3-4 years after eradica-
tion was significantly higher than the baseline value in the Hp-negative group (p=0.016). (B) No significant changes over time in the ATP4A
mRNA level were detected compared to the baseline value in Hp-eradicated group, except at 3-4 years after eradication (p=0.049). Significant
differences in the ATP4A mRNA level were not observed between the Hp-negative and -positive groups at any time point. Data are presented as
the means+standard errors. *p-value <0.05 compared to baseline level in Hp-negative subjects; "p-value <0.05 compared to baseline level in Hp-
eradicated subjects.
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Fig. 4. Changes in the mRNA levels of IL-1B over time within the intestinal metaplasia (IM)-negative and -positive subgroups. No significant
changes in the mRNA levels of IL-1B after Helicobacter pylori (Hp) eradication were measured compared with the values measured before Hp
eradication at all follow-up time points within the IM-negative (A) and IM-positive (B) subgroups. Within the IM-negative subgroup, the differ-
ence in IL-1B mRNA levels between the Hp-negative and -eradicated groups disappeared 1 year after eradication. The mRNA level of IL-1B 3-4
years after Hp eradication was significantly higher than the baseline value in the IM-negative and Hp-negative groups (p=0.011). Data are pre-
sented as the means+standard errors. *p-value <0.05 compared to baseline level in Hp-negative subjects.
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higher and the mean PG I/II ratio (2.99+1.62 vs 4.28+2.61,
p<0.001) was lower in the Hp-positive group than in Hp-
negative group. The mean follow-up duration was 48.2 months A significantly higher mean baseline level of the IL-1B mRNA
(range, 6 to 136 months). was detected in the Hp-positive group than in the Hp-negative

group (2.15+3.41 vs 1.03+0.86, p<0.001) (Fig. 2A). In the ab-

2. |L-1B mRNA expression before and after Hp eradication
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Fig. 5. Changes in the mRNA levels of IL-1B over time within the non-gastric cancer (GC)/dysplasia and GC/dysplasia subgroups. (A) Within the
non-GC/dysplasia subgroup, the IL-1B mRNA level 3-4 years after Helicobacter pylori (Hp) eradication was significantly higher than the level be-
fore Hp eradication (p=0.049). Compared to the baseline level, significantly higher mRNA levels of IL-1B were found 1 year (p=0.001), 3-4 years
(p=0.001) and >5 years (p=0.011) after eradication in the GC/dysplasia-negative and Hp-negative subgroups. (B) IL-1B mRNA was expressed at
significantly lower levels at all follow-up time points after Hp eradication compared with the values measured before Hp eradication in the GC/
dysplasia subgroup (p<0.05 for all intervals). The differences in IL-1B mRNA levels between the Hp-negative and -eradicated groups were not
significant within the non-GC/dysplasia and GC/dysplasia subgroups at all time points. Data are presented as the means+tstandard errors. *p-value
<0.05 compared to baseline level in Hp-negative subjects; 'p-value <0.05 compared to baseline level in Hp-eradicated subjects.
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Fig. 6. Changes in the mRNA levels of ATP4A over time within the intestinal metaplasia (IM)-negative and -positive subgroups. No significant
changes in the mRNA levels of ATP4A after Helicobacter pylori (Hp) eradication were measured compared with the values measured before Hp
eradication at all follow-up time points within the IM-negative (A) and IM-positive (B) subgroups. Within the IM-negative subgroup, the mRNA
level of ATP4A 3-4 years after eradication was significantly higher than the baseline level in the Hp-negative group (p=0.033). Data are presented
as the means+standard errors. *p-value <0.05 compared to baseline level in Hp-negative subjects.



sence of IM, a significant difference in the mean IL-1B mRNA
level was observed between baseline Hp-negative and -positive
groups (0.95+0.79 vs 2.28+3.86, p=0.016), while the significant
difference disappeared in the presence of IM (Fig. 2B). Within
non-GC/dysplasia and GC/dysplasia subgroups, the signifi-
cant difference between baseline Hp-negative and -positive
groups were found (non-GC/dysplasia, 1.01+0.84 vs 2.52+4.52,
p=0.009; GC/dysplasia, 1.06+0.92 vs 1.79+1.74, p=0.033) (Fig.
2Q).

Changes in the levels of the IL-1B mRNA over time are pre-
sented as the mean values of collected data at each interval in
Fig. 3. The mean IL-1B mRNA level at all time points after Hp
eradication was not significantly lower than the values at base-
line (Fig. 3A). A significant change with time was not observed
in Hp-negative group, except at 3 to 4 years (p=0.016). The dif-
ference in IL-1B mRNA level between the Hp-eradicated group
and Hp-negative group disappeared from 1 year after eradica-
tion.

Within IM-negative and -positive subgroup, the mean IL-1B
level after 1, 2, 3-4, and >5 years in Hp-eradicated group did
not show significant change compared to those at baseline (Fig.
4). The differences in IL-1B mRNA level between Hp-negative
and -eradicated groups disappeared after Hp eradication within
IM-negative subgroups.

Within non-GC/dysplasia subgroup, significantly higher lev-
els of the IL-1B mRNA were detected at 3-4 years after eradica-
tion than at the baseline (p=0.049) (Fig. 5A). Within GC/dyspla-
sia subgroup, the mean IL-1B mRNA levels were significantly
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Hp-negative 36 1 15 21 16
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lower at all follow-up time points after eradication compared
to baseline IL-1B mRNA levels (p<0.05 for all intervals) (Fig.
5B). The differences in IL-1B mRNA level between Hp-negative
and -eradicated groups were not significant at 1, 2, 3-4, and
>5 years after Hp eradication within non-GC/dysplasia and GC/
dysplasia subgroups.

3. ATP4A mRNA expression before and after Hp eradication

A significant difference in ATP4A mRNA levels was not
observed between Hp-negative and -positive groups at base-
line (2.49+5.95 vs 2.70+8.67, p=0.848) (Fig. 2D). A statistically
significant difference was not observed in subgroups strati-
fied according to the presence of IM (IM-negative, 2.84+6.24
vs 2.77+10.93, p=0.970; IM-positive, 1.87+5.43 vs 2.66+6.89,
p=0.582) (Fig. 2E) and GC/dysplasia (non-GC/dysplasia,
1.77+3.00 vs 2.54+10.04, p=0.599; GC/dysplasia, 3.75+6.24 vs
2.87+7.16, p=0.608) (Fig. 2F).

The mean ATP4A mRNA levels measured at only 3 to 4 years
after Hp eradication were significantly higher than the baseline
levels (p=0.049) (Fig. 3B); however, except that time point, a
constant increase with time was not founded in Hp-eradicated
group. There were no significant differences in ATP4A mRNA
level between Hp-negative and -eradicated groups at any time
point.

Within IM-negative and -positive subgroups, constant in-
creases in the level of ATP4A mRNA were not observed after Hp
eradication (Fig. 6). In GC/dysplasia subgroup, the mean ATP4A
mRNA level was significantly lower than baseline values only
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Fig. 7. Changes in the mRNA levels of ATP4A over time within the non-gastric cancer (GC)/dysplasia and GC/dysplasia subgroups. The mRNA
level of ATP4A 2 years after Helicobacter pylori (Hp) eradication was significantly lower than the baseline level within the GC/dysplasia subgroup
(p=0.012); at all other time points, no significant changes in the ATP4A mRNA level were detected after Hp eradication in the subgroups stratified
by the presence of GC/dysplasia. In the Hp-negative group, significant differences in the ATP4A mRNA level were found 3-4 years after eradica-
tion in the non-GC/dysplasia subgroup (p=0.027) and >5 years in the GC/dysplasia subgroup (p=0.007) compared to the baseline values. Data are
presented as the means+standard errors. *p-value <0.05 compared to baseline level in Hp-negative subjects; 'p-value <0.05 compared to baseline

level in Hp-eradicated subjects.
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at 2 years after Hp eradication (p=0.012) (Fig. 7). The difference
in IL-1B mRNA level between the Hp-eradicated and -negative
group were not significant at baseline and after 1, 2, 3-4, and >5
years in subgroups stratified to presence of IM or GC/dysplasia.

4. Serum PG levels before and after Hp eradication

At baseline, mean PG I and PG II levels were higher and the
mean PG I/II ratio was lower in the Hp-positive group than in
Hp-negative group (Table 1). After Hp eradication, PG T levels
measured at 1 year were significantly lower than the baseline
levels (p=0.012). With the exception of that time point, no sig-
nificant changes were observed (Fig. 8A). PG II levels decreased
and the PG I/II ratio increased significantly at all time points
after eradication compared to baseline levels (Fig. 8B and C).

DISCUSSION

Based on our results, a significantly higher level of the IL-
1B mRNA was detected in the Hp-positive group than in the
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Hp-negative group. The difference in the IL-1B mRNA level
between Hp-negative and-positive disappeared at 1, 2, 3-4, and
>5 years after Hp eradication. The IL-1B mRNA levels measured
at all follow-up time points were significantly lower than the
values measured before Hp eradication in patients with GC/
dysplasia. No studies have reported the long-term effects of the
eradication of Hp on gastric mucosal IL-1f levels. In contrast,
significant differences in the ATP4A mRNA level at baseline
were not observed between Hp-negative and -positive groups,
and no significant changes in the ATP4A mRNA level were de-
tected after Hp eradication.

IL-1p, a pro-inflammatory cytokine, is expressed at high lev-
els in the Hp-infected gastric mucosa and is a potent inhibitor
of gastric acid secretion. In addition, IL-1{ plays important roles
in carcinogenesis as a factor that defines the tumor microenvi-
ronment through the activation of nuclear factor-kB and modu-
lation of the Wnt pathway.”” Therefore, the significant decrease
in IL-1B mRNA levels observed after Hp eradication in patients
with GC/dysplasia implies an important effect of Hp eradication
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Fig. 8. Changes in serum pepsinogen (PG) I (A) and II (B) levels and the PG I/II ratio (C) over time. Significantly lower PG II levels and higher
PG I/II ratios were observed at all follow-up time points after Helicobacter pylori (Hp) eradication compared with the values measured before Hp
eradication. Data are presented as the means+standard errors. *p-value <0.05 compared to baseline level in Hp-negative subjects; 'p-value <0.05
compared to baseline level in Hp-eradicated subjects.



on improving the tumor microenvironment and subsequently
preventing carcinogenesis, and not only restoring gastric acid
secretion. As shown in previous studies from our research
group, Hp infection triggers the transforming growth factor-p1-
induced epithelial-mesenchymal transition and the emergence
of GC stem cells. Hp eradication is an effective method for
preventing the development of primary GC by inhibiting these

23,24

pathway.””" Together with our previous studies, the present
study supports the hypothesis that Hp eradication decreases the
expression of factors causing GC development.

Hp or its products inhibit the activity of the promoter of the
alpha-subunit of H', K*-ATPase and suppress the expression of
the H', K*-ATPase.>” The direct inhibition of H', K*-ATPase,
upregulation of IL-1f and tumor necrosis factor-o, and loss of
parietal cells by chronic inflammation result in a low level of
acid secretion in patients with chronic corpus-predominant gas-
tritis.”® A few studies have examined the changes in acid secre-
tion after Hp eradication, particularly the relationship with the
reversibility of atrophic gastritis in the corpus,*'® but long-term
follow-up results for gastric H', K'-ATPase activities are scarce.
The strength of the present study is that we directly measured
the levels of the ATP4A mRNA and evaluated the changes over
5 years in both Hp-negative and -eradicated subjects. However,
our data did not show significant increases in ATP4A mRNA
levels after Hp eradication, although IL-1B mRNA levels de-
creased and the PG I/II ratio increased after Hp eradication in
patients with GC/dysplasia. We are unable to clearly explain the
lack of significance differences in changes in the levels of the
ATP4A mRNA in the Hp-eradicated group. H*, K*-ATPase, as a
proton pump, is the common pathway mediating the secretion
of gastric acid and is known to be a marker of parietal cell func-
tion.” We measured the levels of the ATP4A mRNA from a few
specimens of gastric corpus mucosa, and the function of parietal
cells in our samples might not have completely recovered or
might not be reversible, at least in some patients. The complete
recovery of the function of gastric H', K'-ATPase might require
additional time after the reduction in IL-1( levels and improve-
ment in atrophy, and some of the recovered gastric H', K-
ATPase might display hyperactivity to decrease the gastric pH.
In the present study, the levels of the ATP4A mRNA in individ-
ual patients at follow-up varied substantially, from decrease of
less than 0.01-fold to an increase of 290-fold compared to the
value measured in each individual before eradication. Therefore,
the wide range of ATP4A mRNA levels in individuals might be
responsible for the lack of a statistically significant difference.
In addition, the ATP4A mRNA was measured several times in
the present study to increase the reproducibility and to over-
come the wide variation.

Because our result did not reveal a significant increase in the
expression of the ATP4A mRNA over time in subjects with Hp
eradication, we evaluated serum PG levels, which are regarded
as a reliable gastric secretory parameter. PG I and particularly
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PG II levels increase with an increasing severity of Hp-related
gastritis,”® however, when atrophy occurs in the corpus, the level
of PG I decreases. PG II is secreted at high levels. Therefore, the
level of PG II remains high or stable, and the PG I/II ratio de-
creases. Several studies have reported a decrease in PG I levels
and more remarkably PG II levels, and an increase in the PG I/II
ratio after the eradication of Hp after short-term follow-up.'*****
In the present study, PG II levels decreased and the PG I/II ratio
increased significantly after Hp eradication. To the best of our
knowledge, the follow-up period of our study is much longer
than in previous researches.

A limitation of our study was the rather small sample size.
Our previous study reporting the reversibility of IM in 442 Hp-
eradicated subjects included a sufficient number of subjects to
show statistically significant differences, considering the gradual
and slow regression of IM compared to atrophic gastritis.”” The
small number of subjects included in the present study might
explain the lack of a significant change in ATP4A mRNA levels,
particularly in the subgroup analysis stratified according to IM
status. In addition, the difficulty in obtaining the measurement
might have resulted in the lack of statistical significance. An-
other limitation is that we did not measure the change in the
gastric juice pH which is a more exact parameter to evaluate
the recovery of gastric acid secretion. Our research group previ-
ously measured the gastric juice pH and reported a significant
relationship between chronic Hp infection and gastric juice pH
>3.” We tried to follow up with the patients enrolled in that
study, but the aspiration of the gastric juice was very difficult
and time-consuming, and a number of patients whose gastric
juice was obtained in the previous study could not be followed.
Instead, we measured mucosal levels of the IL-1B and ATP4A
mRNAs to confirm the recovery of gastric acid secretion. Furuta
et al.’ previously reported that the amount of H*, K'-ATPase
mRNA in the gastric fundus was increased in Hp-eradicated
patients, in whom significant decreases in pH of gastric juice
and serum gastrin levels were observed. These data supported
a relationship between the increased H', K'-ATPase expression
and recovery of gastric acid secretion.

In conclusion, our long-term follow-up study revealed that
IL-1B mRNA level in Hp-positive groups was significantly
higher than in Hp-negative group, and the difference in the IL-
1B mRNA level between Hp-negative and -positive disappeared
after Hp eradication in IM-negative subgroup. The expression of
the IL-1B mRNA after Hp eradication decreased constantly com-
pared to the expression levels measured before Hp eradication
in GC/dysplasia subgroup. The infection of Hp has an effect on
the level of IL-1B mRNA in only IM-negative subjects and the
effect of Hp eradication on the constant reduction in the levels
of the IL-1B mRNA in patients with early GC/dysplasia supports
the hypothesis that Hp eradication helps to further suppress gas-
tric carcinogenesis.
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