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SUMMARY

Basal acid output (BAO) and maximal acid output (MAO) were studied
in a group of duodenal ulcer patients needing surgical treatment and in a
group of healthy control subjects. The MAO levels in both the patients and the
controls were lower than those reported from Europe, North America or Hong-
kong but were similar to those from India. The BAO levels were similar t~
those observed by workers in other countries.

The MAO levels of the duodenal ulcer patients were much higher than
those of the control subjects and there was hardly any overlap between the
two groups. The ulcer patients had levelsof> 15.0 mmoljhour. Whether duode-
nal ulcer patients from Bangladesh with MAO values of over 15.0mmoljhour
will always need surgery remains to be studied.

INTRODUCTION

Aetiology of peptic ulcer is unknown. But it has been shown that peptic
ulcer does not occur in absence of acid. Duodenal ulcer has been shown to

be associated with increased gastric acidity. This increase in acidity is due to the
fact that patients with duodenal ulcer have in general a greater parietal cell
mass than that of normal population.

Food stimulates acid production. Different types of food appear to have
varying stimulating effect upon the production of acid. Malhotra (1964) reported
that duodenal ulcer is common in the rice eating belt and uncommon in the
wheat eating areas of India. Jalan et al. (1976) reported that cooked rice had
less hydrogen binding capacity than cooked whole wheat flour or bran. Subsequent

studies by the latter workers showed that rice-fish based and wheatmeat based

meals produce similiar degree of stimulation of gastric acid (Jalan et al. 1979).

The staple food in Bangladesh is rice. Although no epidemiological survey
on peptic ulcer has been made there is a general impression that the disease
is common in Bangladesh (Tovey, 1979). In this study, we are reporting on the
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BAO and the MAO in a group of patients with chronic duodenal ulcer and a
comparable group of normal volunteers.

MATERIALS AND METHODS

Selection of paticnts :-Patients with duodenal ulcer referred to the Depart-
ment of Surgery were considered for the study. These patients were subjected to
standard investigations which included endoscopic (with GIF type Da or type K,.
Olympus) or ba-meal X-ray examinations. The patients who were demonstrated
to have duodenal ulcer but no gastric outlet obstruction as judged clinically,
endoscopically or radiologically were included in the study. All of them were
subjected to gastric acid analysis before surgery for duodenal ulcer. These patients
had undergone medical treatment with repeated courses of antacids and anticholi-
nergics in the past and "too many" clinical recurrences were the main reason
for the surgical referral. .

Selection of volunteers: Healthy volunteers of comparable body weight,
socio-economic status and with similar dietary habits were taken as control after
they gave their informed consent.

Gastric acid analysis: All the medications were stopped 24 hours before
the begining of the test. The subjects were allowed a light meal (consisting of
milk, barley and bread) in the evening and on the following morning a radio-opaque
stomach tube was passed through the nose into the stomach. The tip of the
tube was positioned in the most dependant part of the stomach under fluoros-
copic control. The patient was then put on a bed in supine position. The
residual gastric juice was aspirated and discarded. Then continuous aspiration
was done by means of low power suction pump for one hour. This consti-
tuted the basal acid output. Pentagastrin (Peptavlon ICI) was then injected in-
tramuscularly in the dose of 6 microgram/Kg body weight and continuous suction

was continued for another hour. Every 15 minutes, the low power suction was
supplemented by syringe-suction with minor adjustments of the position of the
tube. Both the samples were titrated by freshly prepared O.IN NaOH using pheno-
phthalein as the indicator. The H+ secretion was expressed from the amount (ml) of
O.IN NaOH needed to thrate the acid in 10 ml of gastric juice X 10 as mmolfL
of acid. The acid secretion per hour was then worked out (Bauer et aI, 1968).

RESULTS

Fourteen patients with duodenal ulcer and 10 control subjects have completed
the study. Their results are shown in Table I and Figure I. It can be seen that
the control and the patient populations we.reevenly matched by their age and body
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Table I-Clinical informations, BAO and MAO of the patien~s and the controls

I

Age, (years)
M :i: SD I Range

1

- Weight (Kg.)
I

Duration of-I BAO (mmol/hr.)
I

MAO (mmoljhr.)
symptom (years) .

IM:i: SD I Range ,-=rvCi:SD IRange I M :I:SD I Range I M :I: SD I Range
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Patients 32.1 20-40 51.9 40-62 8.4 2-20 8.7 3.6-15.0 27.6 12.0-45.5

n=14 :t6.8 -:t6.5 :i: 57 :i:3.9 :i: 10.8

Controls 32.4 20-40 55.5 44-65 - - 2.8 1.6-4.0 9.8 7.2-15.0

n = 10 :l:7.6 :i:6.8 :i:0.7 :i:2.7

Significance N.S N.S. t=5.9, P<O.OOI t=5.5 P <0.001
of differences

n=Number of subjects N.S.= Not significant M= mean SD= Standard deviation
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weight. All the subjects were males and they were
Both the BAO and the MAO of the two populations
(P <0. 001).

homogeneously rice-eaters.
were significantly different

DISCUSSION

The present Itudy confirms the findings of many earlier studies that both
BAO and MAO values of the duodenal ulcer patients are higher than those of the

normal population as groups but the iudividual levels of the two groups overlap
each other (Baron. 1963; Lam and Sircus. 1975). In addition. the present study
also shows that the overlap is much less for MAO values. In the present study
the MAO values of the two groups are quite different : only one patient in the

control population had value as high as 15.0 mmol/hour and. only one patient
with duodenal ulcer had value below 15.0 mmolthour, the actual value being 12.0
mmol/hour. In the present series, the duodenal ulcer patients were referred to
us for surgery; hence are a selected group of patients. It is, however, interesting
to observe that except one, all of them had MAO values ~ 15.0 mmol/hour.
It may be useful to study a group of unselected duodenal ulcer patients and
follow them over a long period to see if all patients with MAO values above
15.0 mmol/hour always need surgery sooner or later. This is especially impor-

tant for a poor country like Bangladesh where repeated medical treatment for
duodenal ulcer is expensive (in consideration to the per capita income) and
highly selective vagotomy is free from late complications.

The BAO levels of the volunteers and of the patients included in this

study were similar to the levels observed by workers in other countries and
(Marks, 1961; Vakil and Mulekur, 1963) MAO levels in our subjects were lower than
those of the European, North American and Chinese but simiJiar to the Indian

population for both the normal and the subjects with duodenal ulcer. A recent
study by Lam et al. (1980) showed that MAO values of Scottish normal and
duodenal ulcer subjects were higher than those of the Chinese populations of Hong

Kong and this difference persists even when the values are corrected for the weight.

It is generally believed that duodenal ulcer is due to hyperacidity of vagal
origin. This, however, may not be whol1y true because MAO values of the
patients with duodenal ulcer are much higher than those of the normal subjects.
MAO values are dependant on the parietal cell mass. Whether the parietal cell mass
is inherited or acquired is unknown. If it is acquired, it may depend on vagal
tone.
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Fig l-BAO and MAO values in the patients and the controls.
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