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Relationship of erosive gastritis to the acid secreting
area and intestinal metaplasia, and the healing effect of
pirenzepine
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SUMMARY The extent of acid secreting areas and the distribution of intestinal metaplasia in
patients with erosive gastritis, and the healing effects of pirenzepine were examined. Studies were
done with the endoscopic Congo red-methylene blue test developed in our hospital. Compared
with control patients with no gastroduodenal disease, erosive gastritis was associated significantly
more frequently with large acid secreting areas, but little or no intestinal metaplasia was detected in
the stomach. A double blind trial was carried out, using 100 mg pirenzepine tablets or placebo for
three months in 43 patients with erosive gastritis. Endoscopically, complete healing was

significantly more frequent in the pirenzepine treated groups three months after the start of the
treatment, as compared with the placebo treated group (p<O0O5).

Gastric erosions are frequently seen through the
gastroendoscope. A peculiar form of erosive gastritis
was described under the name 'gastritis erosiva'
by Henning and Schatzki in 1933.' Since then,
many reports have been published under such head-
ings as 'varioliform gastritis', 'verrucous gastritis',
'octopus-sucker gastritis', 'gastritis ulcerosa et
erosiva', 'complete erosion', and 'mature erosion'.'
The pathogenesis of these gastric erosions, how-
ever, is still unknown. This disease is frequently
associated with duodenal ulcer.34 Moreover, Nesland
and Berstad3 recently, reported that cimetidine was
effective in healing gastric erosions. These findings
indicate that high acid production may be closely
related to the pathogenesis of erosive gastritis.

Pirenzepine is a tricyclic compound developed in
West Germany for treatment of peptic ulcers. Acute
or chronic treatment with pirenzepine reduces basal
and stimulated acid output." Therefore, it seemed
likely that pirenzepine is effective in the treatment of
erosive gastritis. To test this possibility, we examined
endoscopically the extent of the acid secreting areas
in patients with erosive gastritis, and the healing
effects of pirenzepine.

Addrcss for correspoudel<ncc: Misih.trurti Itsauta. Mi). i)cp.artmcnt ot'Gdstro-
intcslinal Ocologv. The Ccntcr for Adult D)iscases. O.ska A3. Nakamichi
1-chomc. iigashinari-ku. Osa.a S37. Japan.
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Methods

PATI ENTS
The extent of acid secreting area and the distribution
of intestinal metaplasia were examined in 43 patients
with erosive gastritis, and in 66 control patients.
Erosive gastritis was defined as multiple raised areas
in the gastric mucosa surrounding a small crater
like erosion.5 Most of the lesions were located in
the antrum or the angulus. Control patients were
subjects who were suspected of having some gastro-
duodenal disease from roentogenographic examina-
tions, but who were found to have no localised
gastroduodenal lesions on endoscopic examination.
Studies were made by the endoscopic Congo red-
methylene blue test developed in our hospital. In
practice, the procedure was as follows7: the patient
was given proteinases (20000 U Pronase, Kaken
Pharmaceutical Co, Tokyo, Japan) and 50 ml 0-2M
sodium bicarbonate solution containing 20 mg of
dimethylpolysiloxan (Gascon, Kissei Pharmaecutical
Co, Matsumoto, Japan) orally, 20 minutes before
examination. Ten minutes before endoscopy, 4 mg
butropium bromide (Coliopan, Eisai Co, Tokyo,
Japan) was injected subcutaneously. A gastroduo-
denofibrescope was then inserted, gastric juice
aspirated, and the interior of the stomach and
duodenum inspected. A spray tube was inserted
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through the biopsy forceps channel, and 0()S05
methylene blue solution sprayed over the entire
surface of the gastric mucosa. After observation of
the fine structure of the gastric mucosa, a mixture of
)3%0 Congo red and 0-2M sodium bicarbonate
solution was sprayed over the gastric mucosa, and the
blue discolouration of the gastric mucosa examined.
An augmented dose of acid-secreting stimulant
(5 .tg/kg of Tetragastrin-NS, Nissui Pharmaceutical
Co, Tokyo, Japan) was then administered, and acid
secretion observed through the fibrescope for the
next five to 15 minutes.

Areas in which the Congo red turned blue-black
owing to acid secretion were termed 'discoloured',
while those in which the Congo red did not change
colour were termed 'non-discoloured'.

Acid secreting areas were classified on the basis
of the extent of the discoloured area as follows:
(1) Large-discoloured area so extensive that the
body of the stomach was completely discoloured;
(2) Small-intermediate sized areas of discolouration;
and (3) Absent-no discolouration observed.

Biopsy specimens were taken during endoscopy
from areas showing positive and negative stain-
ing with methylene blue, and from acid secreting
and non-acid secreting areas. They were fixed in

neutralised 1()% formalin, embedded in paraffin and
sectioned at 4 [sm. Sections were stained with
haematoxylin and eosin, and examined without any

knowledge of their origin.
On the basis of the description by Whitehead et al,"

the mucosa was classified as oxyntic or pyloric.
When only intestinal metaplasia was apparent, the
specimens were identified as 'undetermined'. As
described by Vilardell,"' atrophic changes of the
gastric mucosa were classified histologically as fol-
lows: (1) Superficial gastritis; (2) Atrophic gastritis;
and (3) Gastric atrophy.

Patients diagnosed as having erosive gastritis were
considered for the study, provided they were within
the age range 19-72 years. Patients with ulcer or

healed ulcer and other localised lesions in the stomach
and duodenum were excluded from consideration.
Informed consent was obtained from all patients, and
the study was carried out in accordance with the
Declaration of Helsinki.

Forty three patients who met the entry criteria
were randomly assigned in a double blind fashion to
pirenzepine (25 mg four times daily before each meal
and at bedtime) or placebo. The control group
received a powdered mixture of 1-0 g dried aluminum
hydroxide gel and 0 5 g magnesium oxide three times
daily 30 minutes after each meal. One gram of the
dried aluminum hydroxide was able to neutralise
25 mmol HCI in an in vitro test. Outpatients
visited the hospital once every two weeks, and

their consumption of drugs was noted at each visit.
Chromoendoscopy was repeated three months after
the start of medical treatment by an endoscopist with
no knowledge of the patient's treatment. Healing was
defined as complete disappearance of all crater like
erosions on the raised areas of the mucosa, and
erosions were recorded as healed or unhealed.

Statistical analyses were done with the xn test.
'Significant' indicates p value of less than 0(05.

Results

BIOPSY FINDINGS IN DISCOI OURED AND

NON-DISCOI OURED AREAS

Table 1 summarises the data on biopsy findings in
discoloured and non-discoloured areas. All speci-
mens collected from discoloured areas were found
histologically to be normal oxyntic gland mucosa,
with no fundal gastritis or pyloric mucosa. In con-
trast, non-discoloured areas were of either pyloric
mucosa or oxyntic mucosa altered by atrophic gastritis
or gastric atrophy. Therefore, by this test, the oxyntic
gland areas can be identified as discoloured.

BIOPSY FINDINGS IN AREAS SHOWING POSITIVE

AND NEGATIVE STAINING WITH METHYLENE
BL UE

As shown in Table 2, intestinal metaplasia was
observed in 135 (97 8%) of 138 specimens collected
from areas staining with methylene blue. In contrast,
intestinal metaplasia was not present in 383 (92 1%)
of 416 specimens from areas not staining blue. The
results indicate that areas of intestinal metaplasia can
be identified as areas staining blue with methylene
blue. Therefore, on the basis of the size of the areas
staining with methylene bfue, the distribution of
the intestinal metaplasia was classified as follows:

Table I Biopsyfindinigs in discoloured and non-
discoloured areas

Discoloured Non-discoloured
Histologicalftinlings ir (") area (',)

Oxyntic mucosa
Normal 121(100) 0 ()
Superficial gastritis ()(0) 5 (1 22)
Atrophic gastritis ()(()()) 55 (12-7)
Gastric atrophy (3(000) 31)(6.9)

Pyloric mucosa
Normal ()(0-0 ) (()-())
Superficiail gastritis ()(0)0) 12 (2-8)
Atrophic gastritis (1(0) 169 (39.0)
Gastric aitrophy(v(0) 9(0 (2(0.8)

Undctcrmincd
Ga.stric (itrophy (((()) 72 (16.6)

Total 121 (I(I() 433 (1(0)
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Table 2 Biopsyfindings it areas showing positit'e and
niegative staining with methylene bluie

.Staiiuiig wiit methiylene bliue (4X)
Initestinal
mtlCeIplasia Posjilve Negative

(+) 135 (97 8) 33 (7 9)
3(22) 383(92.1)

Total 138 (100) 416 (100)

(1) Diffuse-intestinal metaplasia detected along
the lesser curvature, and sometimes along the
greater curvature, from the antrum to the cardia;
(2) Localised-intestinal metaplasia detected in
the antrum, or intermediate zone, or gastric body,
or around the gastric lesion; and (3) Absent-no
intestinal metaplasia.

EXTENT OF ACID SECRETING AREAS AND
DISTRIBUTION OF INTESTINAI METAPLASIA IN
EROSIVE GASTRITIS
Table 3 summarises the results on the extent of the
acid secreting areas in patients with erosive gastritis,
and in control patients. Patients with erosive gastritis
were significantly more frequently associated with a
large acid secreting area than those without erosive
gastritis. In control patients, the acid secreting areas
were large in 30 (45-4%), small in 26 (39-40/0) and
absent in 10 (15.2%). In contrast, in patients with
erosive gastritis, large acid secreting areas were
found in 37 (86.0%), and small in six (14-0%). No
patients with erosive gastritis who have no acid
secreting areas were seen.

Table 4 summarises the results on the distribution
of intestinal metaplasia in patients with and without
erosive gastritis. Patients with erosive gastritis were
significantly less frequently associated with a diffuse
intestinal metaplasia. Diffuse intestinal metaplasia
was seen in 14 (21.2%) in control patients, but in only
three (7.0%) in patients with erosive gastritis.

HEALING OF EROSIVE GASTRITIS

Table 5 summarises the data on the healing of erosive
gastritis in patients treated with pirenzepine or
placebo. All patients were subjected to reexamina-
tion at three months after the start of treatment.
Of 20 patients treated with pirenzepine, crater like

erosions disappeared in 13 patients (65.0%). In con-
trast, erosions disappeared only in six of 23 (26 1%)
patients who had been treated with placebo-(p<0-05).
During the observation period, no change in the
extent of the acid secreting areas and the distribution
of intestinal metaplasia was found in all patients.

Table 6 shows that the patients in the two groups

Table 3 Extent ofacid secreting,gareas in controlpatients
aid patienits with erosive gastritis

Paoients
Exrtet of aci(l Cotirol uwith erosive
ise reting areao patielits (CX/) gastritis ('YX)

Large 30 (45.4) 37 (86(0)
Stnaill 26 (39-4) 6 (14-0))
Absent 10) (15-2)) ((0.0)

Total 66 (100) 43 (1())

The diffcrcncc betwecn the incidencc of largc acid sccrcting arcis in
paticnts with crosivc gastritis, and control patients was statistically
significant at p<0.(X) I. For this analysis. two grades of acid secrcting
areas werc uscd: lairgc versus small aind absent.

Table 4 Distribution ofintestinal metaplasia in control
patients and patients with erosive gastritis

Patients
Distributiout of Con7trol with erosive
intestinal metaplasia ptlients ('U) gastritis ( X )

Absent 32 (48X5) 3( (69X8)
Locatlised 2(0 (3(0.3) 1(1 (23.3)
Diffusc 14(21-2) 3(7(0)

Totail 66 (1(()) 43 (I(N))

Diffcrcncc betwcn the incidcnces of aibsencc of intcstinal mcta-
plasia in control paiticnts and paiticnts with crosivc gastritis was
statistically significaint at p<0(05. For this analysis. two grades of
intcstinal metaplasia werc used: abscnt versus locailised and diffusc.

Table 5 Healing oferosive gastritis three months after the
start of treatment

Treotinen't Patients (a) No Healinig (n) ('U)

Pirenzcpine 2(0 13 (65(0))
Placcbo 23 6 (26.1)

* Diffcrcncc betwcen thc valucs for paticnts trcitcd with pircnzcpinc
and plaiccbo was statistically significant at p<0.05.

did not differ significantly with respect to sex distribu-
tion, age, proportion of cigarette smokers and alcohol
drinkers.

Discussion

The pathogenesis of erosive gastritis is unknown.
Karvonen' reported that maximum acid output
(MAO) in patients with active erosions was signifi-
cantly higher than in controls. Nesland and Berstad,' 3

however, reported that MAO in patients with grade 2
or 3 erosive prepyloric changes was not significantly
different from the values for healthy subjects, but
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Table 6 Clinical characteristics ofthe patients with erosive
gasiritis treated with pirenzepine orplacebo

Pireuizepinie Placebo
group group

Patients (n) 20 23
Agc (yr, mean±SE) 51±2 52±2
Extent of acid secreting

arcas (%Yo)
Large 18(90) 19(83)
Small 2 (10) 4(17)
Absent 0 (0) 0 (0)

Extent of intestinal
metaplasia (%)
Absent 15(75) 15(65)
Localiscd 4(20) 6(26)
Diffuse 1 (5) 2 (9)

Heavy smoker(%) 8(40) 7(30))
(>40 cigarcttcs/day)

Heavy drinker ((/o) 3(15) 5(22)
(> 100 g/day)

significantly lower than the mean value for patients
with duodenal ulcer. Their results are somewhat
different from those of Karvonen.' It must be
noted, however, that in the study of Nesland and
Berstad, healthy subjects were younger than those
with erosive prepyloric changes, while Karvonen
et al's control group was of comparable age with
patients with erosions.

In the present study, we found that, by the
endoscopic Congo red-methylene blue test, erosive
gastritis was significantly more frequently associated
with large acid secreting areas than control patients.
In our study, control patients consisted not of healthy
subjects but of patients who had been suspected
of having gastrointestinal diseases but who were
found to be normal on gastroduodenal endoscopic
examination. Our findings confirmed a previous
report that little or no atrophic gastritis is detected
in patients with erosive gastritis.' We previously
reported a close correlation between the extent of
acid secreting areas and acid production.7 In general,
the more extensive the acid secreting areas, the
higher the acid production. Therefore, it seems likely
that high acid production may be closely related to
the pathogenesis of erosive gastritis.

Nesland and Berstads reported that, in a random-
ised double blind placebo controlled study of 100
patients with non-ulcer dyspepsia and grade 2 or 3
erosive prepyloric changes, cimetidine was signific-
antly superior to placebo in reducing the grade of
erosive prepyloric changes at reendoscopy after four
weeks. In the present study, we found that complete
healing of erosive gastritis was significantly more
frequent in the pirenzepine treated group than in
the control group three months after the start of

treatment. Cimetidine also significantly reduced
epigastric pain after two weeks' treatment, but did
not significantly alter any histological features in the
specimens from the prepyloric mucosa.'1. Vilardell,'
however, reported that gastroscopic improvement
may be associated with a diminution of the inflamma-
tory infiltrates. Sata'4 also reported that erosions that
were reversible and disappeared histologically con-
sisted of foveolar hyperplasia and inflammatory
infiltrates. In the present work we found no change in
the extent of the acid secreting area during three
months' observation period. Therefore, it is highly
questionable whether cimetidine or pirenzepine can
prevent recurrence of gastric erosions, and further
investigations are required.
Andre et al" I reported that the improvement of

endoscopic features of diffuse varioliform gastritis
and immunohistochemical measurements of IgE cells
in the mucosa was significantly greater in patients
given the mast cell stabilising agent sodium cromo-
glycate than in those given cimetidine or placebo.
They concluded that the disease may have an allergic
basis, or at least that type 1 hypersensitivity plays
some part in the pathogenesis of the disease and so
diffuse varioliform gastritis must be separated from
antral varioliform gastritis. In the present study, most
of the lesions were located in the antrum or the
angulus. We found that pirenzepine was effective for
treatment of erosive gastritis in the antrum or the
angulus.
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