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Helicobacter pylori, acid secretion and serum gastrin
H. G. DESAI, H. H. GILL

INTRODUCTION
Since 'the discovery of Helicobacter (Campylobacter)
pylori in 1984,I numerous studies+' have documented its
various clinico-pathological associations. Helicobacter
pylori (H. pylori) is now considered to be the single most
important factor in duodenal ulcer (DU) relapse. S.6

Though acid suppression is still the mainstay of therapy
for healing DU ,7.8ulcer cure is dependent on the eradica-
tion of H. pylori.6

The relationship between H. pylori, acid secretion
and serum gastrin is ill-defined. Here we discuss (i) the
relationship of acid secretion and H. pylori survival and
colonization, (ii) the association of H. pylori with spon-
taneous hypochlorhydria, (iii) the relationship of H. pylori
in the antrum and body, and acid secretion, and (iv)
H. pylori and hypergastrinaemia.

SURVIVAL AND ACID SECRETION
H. pylori is known to tolerate wide variations in gastric
pH9and, in the presence of urea, can survive a pH of2.6.IO
At low pH, urea and H. pylori urease would seem to pro-
vide a physiological pH in the immediate vicinity of the
H. pylori cell without greatly altering the pH of the
medium as a whole. II This resistance to acid may be an
important factor in H. pylori colonization .12 A low H. pylori
prevalence in conditions associated with achlorhydria
(pernicious anaemia; PA) and a rising H. pylori prevalence
as acid output increases'J-" suggests that either anacidity
is not conducive to H. pylori colonization or H. pylori
stimulates acid secretion. The observation that 57% of
patients with PA over the age of 60 years had serological
evidence of H. pylori infection IS suggests that these
patients were colonized by H. pylori in the past but the
vast majority had cleared the organism over a period of
several decades. Similarly, the presence of H. pylori anti-
body in the sera of patients with H. pylori negative severe
chronic atrophic gastritis (CAG)16 indicates that a low
prevalence of H. pylori in PA and CAG might result from
the spontaneous clearance of the organism after many
years of colonization, rather than to the unfavourable
environment of hypochlorhydria.

The noxious effect of bile on H. pylori/' rather than
hypochlorhydria might be the cause of the low prevalence
of H. pylori in patients with biliary reflux gastritis.
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SPONTANEOUS HYPOCHLORHYDRIA
The occurrence of spontaneous hypochlorhydria in
patients undergoing gastric secretory studies was reported
initially by US18.19and later by others.2(}"'23The sudden
onset of gastritis and hypochlorhydria in these subjects
indicated an infectious aetiology. 24Histological gastritis
occurs after repeated tests and may result from infection
with H. pylori through a nasogastric tube of the gastric
secretory laboratory. 22.23 In patients with endemic
hypochlorhydria, raised titres of H. pylori antibodies in
epidemic hypochlorhydria indicate that H. pylori might
be the causal agent." Graham et aJ.26reported a case of
iatrogenic H. pylori infection in a healthy volunteer lead-
ing to hypochlorhydria. All the subjects who developed
spontaneous hypochlorhydria were either normal or
hypersecretors of acid.I~23 Although experimental self-
ingestion studies27•28 suggest that hypochlorhydria may be
a prerequisite for H. pylori colonization, there is evidence
to suggest that the essential factor for colonization following
normal exposure to H. pylori is normal or hyposecretion
of acid.

Experimental data27•28 and the reports of a spontaneous
decrease in acid secretionl~23 suggest that acute H. pylori
infection is associated with acute gastritis and
hypochlorhydria. The pathogenesis of hypochlorhydria is
unclear. A detailed histological assessment failed to
incriminate a reduction in parietal cell mass as a cause for
the hypochlorhydria with acute H. pylori infection.2o•24
This indicates a functional abnormality-the inhibition of
acid secretion by a non-dialysable protein inhibitor pro-
duced by H. pylori;29 obstruction of the gastric glands by
sloughed epithelium, neutrophils and mucus.'" or neutrali-
zation of H+ ion in the gastric mucus by the large amounts
of ammonia, which heavy growths of H. pylori produce."
While acute H. pylori infection does not show major
glandular damage and a correlation between decrease in
acid output and histological abnormalities is lacking,25.26
there is a well-documented relationship between acid out-
put and the severity of chronic gastritis due to H. pylori. 13.32
Hypochlorhydria is transient and reversible in acute
H. pylori infection, but in severe chronic gastritis it is per-
manent and irreversible.P

An increase in the maximal acid output in 4 healthy
subjects and 6 patients with DU was reported by US.33The
increase in acid output occurred within a month of the
initial observations indicating that these individuals could
have been recovering from acute H. pylori infection; the
recovery of their normal acid output may have been inter-
preted as an increase in acid secretion. Similar reports34.35
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suggest that H. pylori may also have played a role in the
spontaneous recovery of acid secretion.

H. pylori IN THE ANTRUM AND BODY,
AND ACID SECRETION
The relationship between the presence of H. pyloriu: the
antrum and acid secretion is not yet defined. Two studies
failed to show any relationship between H. pylori and
acid secretion.v-? though the majority of patients in one
study'? were on H2 receptor antagonists. Saeed et al.38

reported a lower basal acid output in H. pylori positive
.patients with Zollinger-Ellison syndrome, while Levi
et al.39 reported a higher peak acid output in H. pylori
positive DU patients. The conflicting reports on the
relationship between H. pylori and acid secretion could
be because (i) none of the studies have attempted to cor-
relate acid secretion with the presence of H. pylori in the
body of the stomach and with the degree of gastritis in the
body (where acid is produced), (ii) patients with non-
ulcer dyspepsia (NUD), DU and healthy subjects were
grouped together in some studies.P-" (iii) there were very
small numbers of H. pylori negative patients.P and (iv)
a variety of methods were employed to study acid secretion
and to document H. pylori infection,

The elimination of H. pylori infection has a variable
effect on acid secretion. The therapeutic elimination of
H. pylori reversed hypochlorhydria'? or caused no change
in acid secrenonv+'. Serum gastrin levels were reported
to fall after the 'eradication' of H. pylori.42•43 The 'elimi-
nation' or 'eradication' of H. pylori was judged from
biopsies taken 2 days after completion of treatment. 43

H. pylori AND HYPERGASTRINAEMIA
Gastrin secretion from the antrum is affected by the
normal acid feedback mechanism and high serum gastrin
values have been reported in patients with PA who have
histamine fast achlorhydria. In DU patients, despite a
high acid secretion, serum gastrin levels are higher than
normal;" this discrepancy is explained by the gastrin
cells responding inappropriately to a falsely high local pH
resulting from the liberation of ammonia by H. pylori
urease." The relationship between H. pylori infection
and serum gastrin is complex as the degree and extent of
gastritis in the antrum and body of the stomach indepen-
dently affect gastrin values. Hence, the reporting of
serum gastrin values in relation to the presence or absence
of H. pylori in the antrum provides insufficient data to
establish a 'gastrin link'. 39 Furthermore, the 'gastrin link'
is established on only 6 H. pylori negative versus 25 H.
pylori positive patients and a statistically significant
difference is observed only in the 20-minute post-meal
gastrin levels.t? A fall in 'integrated' gastrin levels after
'eradication' of H. pylori has been reported but the
different post-meal gastrin levels were not stated.f

In order to establish the gastrin link, it is essential that
histological studies of the antrum and body mucosa be
made to judge the degree and extent of gastritis in both
H. pylori positive and negative groups, as (i) the presence
of severe antral CAG accompanying H. pylori infection
may not give rise to hypergastrinaemia if the damage to
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the gastrin secreting G cells is extensive, and (ii) H. pylori
positive severe CAG in the body may lead to a low acid
secretion and hypergastrinaemia from a normal acid-
feedback mechanism, whether or not H. pylori is present
in the antrum. We have found no significant differences
in serum gastrin levels between H. pylori antrum positive
and H. pylori antrum negative patients but have observed
higher fasting and post-meal serum gastrin levels in patients
with H. pylori in the antrum and body as compared to
those with H. pylori in the antrum alone (unpublished
data) .

SUMMARY
Acute H. pylori infection causes hypochlorhydria
(independent of glandular damage), which is transient in
the majority of persons and permanent in a few. The
effects of H. pylori infection on acid secretion and serum
gastrin are unclear as we await results of studies which
correlate H. pylori status in the antrum and body of the
stomach and the duodenal mucosa, with the degree of gas-
tritis in the antrum and the body, and the acid secretion
and serum gastrin levels over 24 hours.
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Community drug trials for lymphatic filariasis
control in India
P. K. RAJAGOPALAN, S. P. PAN I

INTRODUCfION
Over one-third of the world's population at risk for
lymphatic filariasis lives in India, thus making it an impor-
tant public health problem. J,2 Anti-vector measures and
chemotherapy are the two main methods to control
filariasis. The parasite's prolonged life span! and complex
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population dynamics' make it impossible for vector
control alone to effectively interrupt transmission in a
short time.s.6 Hence there is a need for effective
chemotherapy which can rapidly eliminate the parasite
reservoir in humans. Diethylcarbamazine (DEC) is the
only specific drug currently available for the control of
lymphatic filariasis." Though several community level
trials of DEC have been undertaken in India (vide infra),
an appropriate dosage schedule has yet to be formulated. 8

The classical dosage schedule set by the World Health
Organization (i.e. DEC 6 mg/kglday for 12 days) fails to


