Involvement of α7 Nicotinic Acetylcholine Receptor in the Pathogenesis of DSS-Induced Colitis
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Introduction. Ulcerative colitis (UC), a form of inflammatory bowel disease (IBD), is a refractory disease with unknown etiology and pathogenesis, and no curative therapy has yet been established. Therefore, elucidation of the underlying mechanisms and the development of novel therapeutic strategies are urgently required. Although smoking is a major risk factor for various diseases, it has paradoxically been reported to ameliorate symptoms in patients with UC. This effect is suggested to involve the cholinergic anti-inflammatory pathway mediated by the α7 nicotinic acetylcholine receptor (α7nAChR). α7nAChR regulates the release of inflammatory cytokines from macrophages and is considered to play an important role in the pathogenesis of colitis.
Aims. In this study, we investigated the effects of the α7nAChR agonist on the pathogenesis of a mouse model of ulcerative colitis.
Methods. Male C57BL/6N mice were given 3% dextran sulfate sodium (DSS) in drinking water ad libitum for 7 days to induce a UC model. PNU-282987 (PNU; α7nAChR agonist) was administered intraperitoneally once daily. Body weight and fecal condition were monitored, and colon tissue samples were collected 24 hours after the final administration.
Results. DSS administration for 7 days caused progressive body weight loss and severe diarrhea with bloody stools in mice. PNU treatment ameliorated DSS-induced weight loss and fecal deterioration. Myeloperoxidase activity in colon tissues was significantly elevated in the DSS group compared with controls, and this increase tended to be suppressed by PNU. Histological analysis with hematoxylin–eosin staining revealed that PNU attenuated mucosal damage and crypt loss observed in DSS-treated mice. Immunofluorescence staining showed that DSS increased α7nAChR expression, which was reduced by PNU administration.
Discussion. Taken together, these findings suggest that α7nAChR activation plays a crucial role in suppressing inflammation in UC, highlighting its potential as a novel therapeutic target for the treatment of inflammatory bowel disease.
