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Background and objective: Behçet’s disease (BD) is a polysymptomatic condi-Abstract
tion characterized by recurrent oral and genital ulceration and uveitis. Aphthous
stomatitis, a common complication, is painful, recurrent and sometimes resistant
to treatment. Topical or intralesional corticosteroids and local anaesthetics are
used for palliative therapy. We investigated whether irsogladine, a drug for the
treatment of gastritis and peptic ulcers, reduced aphthous stomatitis lesions in
patients with BD.
Methods: Irsogladine 2–4 mg/day was administered orally to ten BD patients
(cases 1–10), three men and seven women, with a mean age of 48.5 years, with
recurrent aphthous stomatitis as the main symptom. Pre-existing treatments were
not changed. All patients were followed up at our outpatient clinic once a month.
The patients had no systemic neurological, gastrointestinal or vascular symptoms.
Efficacy was evaluated on the basis of the macroscopic findings of aphthous
lesions. We counted the number of aphthous lesions three times prior to adminis-
tration of irsogladine and three times after treatment at the outpatient clinic, i.e. six
times in total, and compared pre- and post-treatment mean numbers of lesions for
each patient.
Results: Irsogladine was effective in all ten patients. The mean aphthous ulcer
count decreased in all patients 3 months after administration (p < 0.0003). Cases 5
and 6 stopped taking irsogladine of their own accord when the stomatitis disap-
peared; however, the stomatitis reappeared, and in both patients, aphthous stoma-
titis healed completely soon after re-administration of irsogladine. In case 8,
aphthous stomatitis reappeared 2 months after administration of irsogladine 2 mg/
day. The dose of irsogladine in this patient was then increased to 4 mg/day, after
which aphthous stomatitis resolved. Taking irsogladine continuously prevented
recurrence of stomatitis in these three patients.
Conclusion: Irsogladine reduces aphthous stomatitis/oral ulcers in patients with
BD. The improvement in gap-junctional intercellular communication by
irsogladine may contribute to the treatment of aphthous stomatitis in patients with
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BD. Increasing the dose of irsogladine may resolve ulcers resistant to low doses of
irsogladine.

Background The patients had no systemic neurological, gas-
trointestinal or vascular symptoms. Efficacy was

Behçet’s disease (BD) is a polysymptomatic con- evaluated on the basis of the macroscopic findings
dition characterized by recurrent oral and genital of aphthous lesions. We counted the number of
ulceration and uveitis.[1-4] Aphthous stomatitis, a aphthous lesions three times prior to administration
common complication, is painful, recurrent and of irsogladine and each time the patients visited the
sometimes resistant to treatment. Topical or intrale- clinic after irsogladine treatment at the outpatient
sional corticosteroids and local anaesthetics are used clinic, i.e. six times in total, and compared pre- and
for palliative therapy. No standard therapy for post-treatment mean numbers of lesions.
aphthous stomatitis, however, has yet been estab-

Statistical Analysislished. Recently, rebamipide, a gastroprotective
drug, was reported to show efficacy against oral

Data were analysed by the Mann-Whitney U test.
ulcers.[5] Rebamipide stimulates release of endoge-

A significant difference was defined as p < 0.05.
nous prostaglandins in the gastric mucosa and inhib-
its free radicals, but is not always effective against Results
aphthous stomatitis.[5]

Table I summarizes the clinical features of theIrsogladine (2,4-diamino-6-(2,5-dichlorophen-
patients. All patients fulfilled both the Internationalyl)-s-triazine maleate), a drug used in the treatment
Study Group criteria[3] and the Behçet’s Diseaseof gastritis and peptic ulcers, reinforces gap-junc-
Research Committee of Japan criteria.[4] Seven oftional intracellular communication.[6,7] In this study,
the ten patients had been taking rebamipide for oralwe investigated whether irsogladine is effective
ulcers without effect (table II). Irsogladine was ef-against aphthous stomatitis in patients with BD.
fective against oral ulcers in all ten patients, al-
though the other symptoms of BD such as uveitis orPatients and Methods
skin lesions were not affected. No adverse effects
were noted. At the first visit (1 month post-treat-
ment) after the administration of irsogladine, allPatients
lesions had resolved or decreased. The mean

Irsogladine 2–4 mg/day was administered orally aphthous ulcer count had decreased in all patients 3
to ten BD patients, three men and seven women, months after drug administration (p < 0.0003) [fig-
mean age 48.5 years, with recurrent aphthous stoma- ure 1]. Figure 2 shows the clinical course of three
titis. All patients attended the Institute of Rheu- patients, cases #5, #6 and #8. Cases #5 and #6
matology, Department of Oral and Maxillofacial stopped taking irsogladine of their own accord when
Surgery, Tokyo Women’s Medical University, the stomatitis disappeared; however, the stomatitis
Shinjuku-ku, Tokyo, Japan. Pre-existing treatments reappeared, and in both patients, aphthous stomatitis
were not changed. BD was diagnosed according to healed completely soon after re-administration of
both International Study Group criteria[3] and the irsogladine. In case #8, aphthous stomatitis reap-
Behçet’s Disease Research Committee of Japan cri- peared 2 months after administration of irsogladine
teria.[4] All patients were followed up at our outpa- 2 mg/day. The dose of irsogladine in this patient was
tient clinic once per month. Informed consent was then increased to 4 mg/day, after which the ulcers
obtained from all patients, and received institutional resolved. Taking irsogladine continuously prevent-
approval. ed recurrence of stomatitis in these three patients.

© 2008 Adis Data Information BV. All rights reserved. Drugs R D 2008; 9 (6)



Irsogladine for Oral Ulcers in Behçet’s Disease 457

Discussion

In this study, we found that irsogladine is effec-
tive for aphthous stomatitis in patients with BD.
Rebamipide, a gastroprotective drug, has been re-
ported to show efficacy for recurrent aphthae in
patients with BD.[5] However, in the seven out of ten
patients who had been taking rebamipide for oral
ulcers in our study, rebamipide was ineffective. Sur-
prisingly, irsogladine was effective in all seven of
these patients.

It is possible that the oral ulcers of patients in this
study healed spontaneously because the present
study was not a randomized case-control study.
Nevertheless, we still believe that the oral ulcers
were, at least in part, healed by administration of
irsogladine. First, there is an extremely low
probability that these recurrent oral ulcers in all ten
patients decreased spontaneously at the same time.
Second, as shown in figure 2, cases #5 and #6 can be
considered ‘challenge tests’. In cases #5 and #6,
rebamipide 300 mg was not effective against the
patients’ oral ulcers. Conversely, administration of
irsogladine stopped the pain caused by the patients’
ulcers and completely healed them. Cases #5 and #6
also stopped taking irsogladine of their own accord
after 5 and 6 months, respectively, after which their
oral ulcers reappeared. Soon after re-administration
of irsogladine, their ulcers disappeared again.

In case #8, the oral ulcers were not healed by
administration of irsogladine 2 mg/day. However,
they resolved completely after administration of ir-
sogladine 4 mg/day. In this case, increasing the dose
of irsogladine was effective against resistant oral
ulcers. Thus, a higher dose of irsogladine may re-
solve ulcers resistant to low doses of irsogladine.

Irsogladine has been used as an antigastric ulcer
agent in Japan, with the relevant mechanism of
action being up-regulation of the function of inter-
cellular gap junctions.[6,7] This may be modulated by
phosphorylation of connexins (gap junction pro-
teins) induced by cyclic adenosine monophosphate
(cAMP)-dependent kinase.[6] Irsogladine has also
been shown to reinforce the function of gap junc-
tions through an increase in intercellular pH medi-
ated by Na+/H+ exchangers and phosphorylation of
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Table II.  Pretreatment received by patients in the study

Case no. Rebamipide Effect Treatment for Behçet’s disease

colchicine prednisolone sulfasalazine mizoribine NSAID

1 + – + + – – –

2 – + – – – –

3 – + + – – –

4 + – + – – – –

5 + – + – – – –

6 + – – – + – –

7 + – + – – – +

8 + – + + + – –

9 – – – – – –

10 + – – + – + –

+ indicates receiving the drug; – indicates not receiving the drug.

connexin by cAMP in vitro.[6] In addition, ir- sogladine may prevent oral ulcers through the same
mechanisms.sogladine increases intracellular cAMP levels and

regulates gap junctional intercellular communica-
Study Limitationstion via the protein kinase A pathway.[6] Treatment

with irsogladine for pancreatic cancer was found to
The limitations of this study are that the numbermove the localization of connexin 43 immunoreac-

of patients studied was small, the study was not ative spots from the cytoplasm to boundary lesions
randomized case-control study, and the endpointwith neighbouring cells, and to increase intercellular

cAMP levels.[7] Thus, we speculate that irsogladine
may heal oral ulcers through the same mechanism.

In addition, irsogladine has cytoprotective ef-
fects. Pretreatment with irsogladine prevents des-
quamation and exfoliation of gastric mucosal epi-
thelial cells and inhibits the expansion of intracellu-
lar space induced by intragastric infusion of 0.2 N
HCl.[6,7] Pretreatment with irsogladine also prevents
the desquamation and exfoliation of gastric epi-
thelial cells induced by oral administration of abso-
lute ethanol (alcohol).[6,7] We speculate that ir-
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Fig. 1. Effect of irsogladine on mean number of oral ulcers
(aphthous stomatitis lesions) in patients with Behçet’s disease.
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Fig. 2. Clinical course of cases #5, #6 and #8 who were adminis-
tered rebamipide prior to treatment with irsogladine.
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