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Introduction
Radiation proctitis occurs chronically in 5-20% of patients 

following pelvic radiotherapy for malignancies of the prostate, 
rectum, urinary bladder, cervix, uterus, and testes [1,2]. Although 
most patients with acute radiation proctitis have spontaneous 
remission, the chronic form of this condition is difficult to manage 

[3]. Some patients have chronic symptoms, including diarrhea, 
tenesmus, urgency, and rectal bleeding. Approximately 6-8% 
of patients with chronic radiation injury suffer persistent rectal 
bleeding with iron-deficiency anemia, sometimes requiring blood 
transfusions [4,5].

Treatments for radiation proctitis remain unsatisfactory 
and the evidence for various therapies has been insufficient 
[2]. Medical treatments, including topical sucralfate, 5-amino 
salicylic acid, and corticosteroids, have been used with limited 
success [2,6,7]. Although topical formalin application has been 
administered with better results, considerable complications 
have also been reported [8]. Endoscopic therapy using a heater 
probe, bipolar electrocoagulation, and a neodymium: yttrium-
aluminium-garnet (Nd:YAG) laser has been reported to be of 
some benefit, but at the expense of a high rate of complications 

[2]. Argon Plasma Coagulation (APC) is considered the preferred 
endoscopic therapy because of its efficacy and safety profile 

[2,6,7]. However, even APC has some complications (19-47%) 
[9,10] and repeated therapy is needed for refractory or recurrent 
lesions [2]. Hyperbaric oxygen therapy is another option, but the 
equipment is expensive and not readily available [11]. Surgery is 
associated with high morbidity rates in patients with previous 
radiation therapy and is therefore usually avoided [2,6].

Irsogladine maleate was originally a gastro-protective drug 

[12]. It facilitates gap junctional intracellular communication and 
can strengthen the union of tight junctions in the gastrointestinal 
mucosa [12,13]. The mechanism suggests that this drug could 
protect the mucosa throughout the gastrointestinal tract [14,15]. 
Effects on stomatitis [15-17], gastric ulcers [18,19], and NSAID-
induced small intestinal injuries[20-23] have been reported. 
Additionally, animal experiments have suggested favorable 
effects on post-radiation intestinal injuries [24].

We experienced a case of radiation proctitis improved by 
oral administration of irsogladine maleate in a patient with 
Behcet’s disease. This case suggests the efficacy of irsogladine 
in gastrointestinal diseases due to radiation and/or Behcet’s 
disease.

Case Report
A 76-year-old male was diagnosed with Behcet’s disease 

because he suffered from uveitis, erythema nodosum, and 

Abstract
Irsogladine maleate is a gastro-protective drug that is known 

to increase mucosal blood flow and facilitate gap junctional 
intracellular communication, leading to fortification of the tight 
junctions of the entire gastro-intestinal mucosa. Animal experiments 
have revealed effects in improving radiation-induced intestinal 
injuries. Clinical efficacy in stomatitis or enteropathy has also 
been reported. A 76-year-old male with Behcet’s disease had been 
diagnosed with prostate cancer when he was 72 years old, and was 
treated with a combination of hormone and radiation therapy (50.4 
Gy in 28 fractions to the small pelvic region plus a 14.4-Gy boost 
in 8 fractions to the prostate and seminal vesicles). Beginning 3 
months after completion of the radiation treatment, rectal bleeding 
began and he was diagnosed with radiation proctitis. The bleeding 
gradually became severe, and 2 year’s post-radiation therapy, his 
hemoglobin level could be maintained at only ~8 g/dL even with 
vigorous iron supplementation. Endoscopic findings also worsened, 
to more diffuse friability and telangiectasia, classified as Sherman’s 
grade Ib. Once irsogladine was administered, the bleeding promptly 
began to decrease, and his hemoglobin could be maintained above 
10 g/dL 4 months later. Iron supplementation was discontinued 
after 1 year. Endoscopic vascular findings and friability improved 
correspondingly. Thus, we report a case of Behcet’s disease with 
radiation proctitis improved markedly by oral administration of 
irsogladine maleate.
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aphthous stomatitis when he was 38 years old. He was treated 
with colchicine, corticosteroids, ticlopidine, and prostaglandin 
derivatives. He was also diagnosed with a gastric ulcer when 
he was 54 years old, and treated with an H2 receptor antagonist 
and sucralfate. Beginning when he was 70 years old, he suffered 
repeated bleeding from multiple ileal ulcers, which was relieved 
by mesalamine and cessation of an anti-platelet agent. When he 
was 72 years old, he was diagnosed with prostate cancer and 
treated with a combination of hormone and radiation therapy 
(50.4 Gy in 28 fractions to the small pelvic region plus a14.4-Gy 
boost in 8 fractions to the prostate and seminal vesicles). At that 
time his Behcet’s disease and gastrointestinal ulcers had been 
well controlled on colchicine 0.5 mg, sucralfate 2.7 g, rebamipide 
200 mg, roxatidine 150 mg, and mesalamine 2250 mg/day.

Beginning 3 months after completing his radiation therapy, 
rectal bleeding began. No recurrence of the ileal ulcers was found 
and he was diagnosed with radiation proctitis via colonoscopy. 
He was given only anti-constipation treatment for several 
months because the bleeding was mild. However, the bleeding 
gradually became severe, and he needed increasing doses of iron 
supplementation accompanied by Vitamin C to facilitate iron 
absorption. At 18 months post-radiation therapy, pretibial edema 
appeared and a diuretic was started. At 2  years post-radiation 
therapy, his hemoglobin level could be maintained at only ~8 g/
dL even with vigorous iron supplementation, and increasing the 
dose of mesalamine from 2,250 to 3,000 mg/day was ineffective 
(Figure 1). The endoscopic findings also worsened, and showed 
more diffuse friability and telangiectasia, which was classified as 
Sherman’s grade Ib (Figure 2-A). Throughout this, his Behcet’s 
disease (uveitis, erythema nodosum, and aphthous stomatitis) 
had been well controlled continuously, and endoscopy again 
found no recurrence of ileal ulcers.

Argon Plasma Coagulation (APC) therapy had been reserved 
as possible. Because the area of bleeding was diffuse in the 
rectum, many sessions of APC would be needed, and because he 
had Behcet’s disease, the ulcer after APC might be severe and the 

mucosal repair delayed. As the bleeding became more severe, APC 
therapy was planned. However, before that, administration of 
irsogladine maleate was tried. The other drugs concurrently used 
were mesalamine 3,000 mg, iron supplementation (administered 
as ferrous sulphate hydrate) 630 mg, colchicine 0.5 mg, sucralfate 
2.7 g, rebamipide 200 mg, roxatidine 150 mg, magnesium oxide 
0.5 g, indapamide 1 mg, and combination granule of ascorbic acid 
(600 mg) and calcium pantothenate (9 mg), all of which were 
administered orally daily. The bleeding began to clearly decrease 
within 1 month, and his hemoglobin could be maintained above 
10 g/dL 4  months later. Iron supplementation was reduced 
and discontinued after 1  year (Figure 1). Endoscopic vascular 
findings and friability also improved, to grade Ia (Figure 2-B). To 
be continued.

Discussion
We report a case of radiation proctitis improved by oral 

administration of irsogladine maleate. This is the first case report 
in which irsogladine showed a clinical effect on a radiation-
induced intestinal disorder.

Irsogladine (2,4-diamino-6-[2,5-dichlorophenyl]-s-triazine 
maleate) was developed in Japan for the treatment of peptic ulcers 
and acute gastritis [12]. Irsogladine increases the intracellular 
cyclic adenosine 3’,5’-monophosphate (cAMP) content via non-
selective inhibition of phosphodiesterase (PDE) isozymes and 
exhibits gastric cytoprotection, partly mediated by endogenous 
nitric oxide [25]. Based on these activities, various actions of 
irsogladine in the gastrointestinal tract are known, including 
the facilitation of Gap Junctional Intracellular Communication 
(GJIC) [13], inhibition of the reduced gastric mucosal blood 
flow response [26], and suppression of reactive oxygen species 
generation [27]. Among these properties, the facilitation of 
GJIC is considered the most important and unique function of 
irsogladine. Several studies have suggested that connexins, in gap 
junction induce and maintain tight junctions [28,29] and it has 
been reported that irsogladine suppressed mucosal permeability 
via the up-regulation of claudin-4, a component of tight junctions 
[30]. Since connexins, the target of irsogladine, are distributed 
along the entire digestive tract, irsogladine might potentially act 
throughout the digestive tract [12,15]. As irsogladine is absorbed 
into the small intestine and acts on mucosal cells from the vessel 
side, it has the potential to affect the entire gastro-intestinal 
tract irrespectively of the luminal pH . Moreover, it might have 
a greater effect on enteropathy that is independent of the strong 
actions of gastric acid [12,20,31].

These effects on the mucosal barrier might be especially 
appropriate for intestinal damage induced by NSAIDs, because 
the major mechanism of intestinal mucosal injuries apart from 
gastric acid has been assumed to be disruption of intercellular 
junctions, due to mitochondrial damage by NSAIDs [32,33]. In fact, 
protective effects of irsogladine on indomethacin-induced small 
intestinal lesions have been demonstrated in an experimental rat 
model [20]. We and others have reported the effects of irsogladine Figure 1: Summary of clinical course.
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in humans on NSAID-induced injuries in the small bowel [21-23]. 
Effects of irsogladine in stomatitis due to Behcet’s disease [16] or 
anti-cancer drugs [17] have also been reported. Irsogladine has 
potential for the treating various intestinal mucosal injuries.

The etiology of hemorrhagic radiation proctitis is considered 
to be chronic mucosal ischemia, caused by tissue fibrosis 
and obliterative endarteritis, leading to the development 
of neovascular lesions [34]. The mechanism of the effect of 
irsogladine in the present case is unclear. However, the effects of 
facilitating GJIC, increasing mucosal blood flow, and suppressing 
of reactive oxygen species generation are assumed to be involved 
in repair of radiation-induced intestinal damage [12,24].

We attempted irsogladine treatment in another patient with 
liver cirrhosis presenting with life-threatening bleeding due 
to radiation gastroduodenopathy. Bleeding was intensified by 
coagulopathy due to the liver cirrhosis. Although APC controlled 
the bleeding during a short period, the ulcer produced by APC 
became refractory and exacerbated the illness. In this case, 
irsogladine showed no demonstrable effect. The primary reason 
for the lack of effectiveness was thought to be the severity of 
the bleeding which required emergency hospitalization. In 
our case, the Behcet’s disease might have modified the clinical 
manifestations. Bleeding might have been more severe, partly due 
to the mucosal impairment in Behcet’s disease. Irsogladine could 
be also effective on friability due to Behcet’s disease, given that 
recent reports have suggested effects of irsogladine on stomatitis 
in Behcet’s disease [16]. A histopathological investigation might 
have been of more diagnostic value in this case. However, 
we were afraid that a biopsy would cause more bleeding and 
refractory ulceration. Since his Behcet’s disease had been well 

controlled, and the timing, location, and endoscopic findings 
were all compatible with radiation proctitis, we diagnosed it 
without performing a biopsy.

This case suggests that irsogladine is a candidate less-
invasive medical treatment of radiation proctitis. Cases should be 
accumulated to generalize this assessment and the mechanism 
should be examined in future studies.
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