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a b s t r a c t

It was reported that nizatidine, a histamine H2-receptor antagonist, promoted salivation by inhibiting
acetylcholinesterase and increasing acetylcholine in cholinergic nerves. However, little is known con-
cerning the appropriate usage of the drug for dry mouth. Therefore, the relationship between the causes
of dry mouth and the effects of nizatidine was investigated in order to examine the indication of the drug
in dry mouth.

In the study, 45 patients who came to the Department of Oral and Maxillofacial Surgery, Tokyo Medical
University Hachioji Medical Center, with a chief complaint of dry mouth during the 1-year period from
August 2006 to August 2007, were given nizatidine at 300 mg/day continually for 4 weeks. At 2 weeks
and 4 weeks of administration, gum tests were conducted on the patients, and the effect of nizatidine
was evaluated on a visual analog scale. The cases were divided into groups according to the causes of
hyposalivation, and the effect of nizatidine was examined for each group. As a result, the group with
aging as the cause, and the group with drug side effects as the cause, was observed to have increased
salivary secretion and improvement in subjective symptoms.

© 2010 Asian Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd.
All rights reserved.

1. Introduction

Nizatidine is a histamine H2-receptor antagonist that has the
action of inhibiting the secretion of gastric acids. Its original usages
are to treat gastric and duodenal ulcers, reflux esophagitis, and gas-
tritis [1]. With this action, nizatidine stimulates parasympathetic
nerves, which are cholinergic nerves, to promote digestive move-
ments [2]. The mechanism of this action stimulates muscarinic
receptors at the same time, and thus, it was assumed that it would
increase the secretion of saliva [3]. A basic experiment on rats
reported significant increases in saliva production [4], and clini-
cal effectiveness has also been reported in patients with dry mouth
[1,5,6]. Nizatidine, however, was not originally developed as a sali-
vator, and little is clear as to its appropriate usage in patients with
dry mouth. In this light, the effectiveness of nizatidine administra-
tion was examined in four groups of patients with different causes
of dry mouth: aging, drug side effects, psychogenesis and Sjögren
syndrome, for the purpose of investigating the appropriate usage
of the drug for the treatment of dry mouth.
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2. Patients and methods

2.1. Patients

Forty-five patients who came to the Department of Oral and
Maxillofacial Surgery, Tokyo Medical University Hachioji Medical
Center, with a chief complaint of dry mouth, during the 1-year
period from August 2006 to August 2007, excluding those with
a history of radiation therapy treatment, those with a history of
drug hypersensitivity, and those with a complication of grave hep-
atopathy were selected as subjects. Full explanation of the research
objectives was given to each of the patients, and the consent to the
research program was obtained in writing.

2.2. Methods

Nizatidine was administered to the patients at 300 mg/day con-
tinually for 4 weeks. The effect of the administration was evaluated
in terms of the salivary flow rate and the improvement of the sub-
jective symptoms by measuring the stimulated salivary flow rate
by means of gum test and recording subjective symptoms by means
of a visual analog scale (VAS) before, and at 2 weeks and 4 weeks of,
administration. In the gum test, subjects were asked to chew gum
(Xylitol, Lotte Co. Ltd.) for a period of 10 min, after which the saliva
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Fig. 1. Number of cases by cause.

secreted was collected in a graduated cylinder for measurement.
On the VAS scale, “not dry” was set at 0 mm and “dry” at 100 mm.
Patients were asked to plot their subjective symptoms of dry mouth
on the VAS scale.

The causes of dry mouth were Sjögren syndrome, aging, drug
side effect and psychogenesis, according to which the patients were
divided into groups. Aging as a cause of dryness was defined as
the age of 65 or more, no history of other particular diseases, and
no drug dosage that could cause dry mouth. Drug side effects as a
cause of dryness were defined as internal use of five different drugs,
excluding Nizatidine, one or more of which had an anticholiner-
gic action. Patients with psychogenesis as a cause of dryness were
those who claimed a subjective symptom of dry mouth but had
no subjectively observed reduction in salivary secretion, with a
score of 10 ml/10 min or higher in the gum test before administra-
tion. Patients with Sjögren syndrome were those with a confirmed
diagnosis according to the diagnostic criteria set by the European
Community [7]. The resulting data was processed with the t-test.

3. Results

The subjects were 10 males and 35 females, with ages ranging
from 29 to 91, and an average of 68.2. Regarding the divisions by
cause, the aging group consisted of 12 cases, the drug side effects
group 16 cases, the psychogenesis group 8 cases and the Sjögren
syndrome group 9 cases (Fig. 1).

Comparison of gum test results before the administration of
nizatidine among groups showed that those with Sjögren syndrome
had significantly lower values than others at 1.3 ± 1.3 ml/10 min,
while those with psychogenesis had significantly higher values at
15.5 ± 5.8 ml/10 min. There was no significant difference observed
between the aging and drug side effect groups (Fig. 2). No significant
intergroup difference was observed, either, in VAS scores on sub-
jective symptoms before the administration of nizatidine (Fig. 3).

3.1. All subjects

The gum test showed significant increases in the salivary flow
rates, changing from 7.8 ± 5.9 ml/10 min before administration to
8.6 ± 6.1 ml/10 min (P < 0.05) after 2 weeks and 9.6 ± 7.1 ml/10 min
(P < 0.001) after 4 weeks of administration (Fig. 4).

Significant improvements were also observed for subjective
symptoms as measured on VAS, with scores being 66.4 ± 22.1 mm
before administration to 48.9 ± 26.2 mm (P < 0.001) and
44.1 ± 29.2 mm (P < 0.001) after 2 and 4 weeks of administration,
respectively (Fig. 5).

Fig. 2. Intergroup comparison of gum test values before nizatidine administration.
**P < 0.01, ***P < 0.001. N.S.: not significant.

Fig. 3. Intergroup comparison of VAS scores on subjective symptoms before nizati-
dine administration. N.S.: not significant.

Fig. 4. Changes in the salivary flow rate in the gum tests for all cases as a whole.
*P < 0.05, ***P < 0.001 vs. before administration.
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