Low-dose Nafamostat ameliorates Methotrexate-induced mucositis and modulates gut neurotransmitter activity
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Introduction. One of the major side effects of anti-cancer chemotherapy is mucosal injury in the gastrointestinal tracts. 5-Hydroxytryptamine (5-HT) is critically involved in intestinal injury due to its role as a paracrine messenger, neurotransmitter, and inflammatory mediator. Nafamostat mesylate (nafamostat), a potent and specific serine protease inhibitor, has been reported to have a therapeutic effect on several types of gastrointestinal inflammation including experimental colitis.
Aims. This study aimed to evaluate the protective effects of nafamostat on methotrexate (MTX)-induced intestinal mucositis and its influence on 5-HT and substance P dynamics in a rat model.
Methods. Nine-week-old male Wistar rats were administered intraperitoneal MTX (12.5 mg/kg/day) for 4 consecutive days. Nafamostat was concurrently administered subcutaneously at doses of 1, 3, or 10 mg/kg/day. Body weight was monitored daily. Jejunal tissues were collected 96 hours after the initial MTX injection. Histological analysis was performed to assess villus morphology. mRNA expression was evaluated by real-time PCR and protein expression by western blotting. Tryptophan hydroxylase (TPH) activity was measured enzymatically, and 5-HT contents were measured using HPLC-ECD.
Results. Nafamostat at 1 mg/kg, but not or 10 mg/kg, significantly attenuated MTX-induced body weight loss and villus atrophy. Furthermore, nafamostat at 1 mg/kg suppressed the upregulation of pro-inflammatory cytokines and cyclooxygenase-2 mRNA expression, reduced jejunal 5-HT levels and TPH activity, and decreased the number of substance P-positive cells.
Discussion. These findings demonstrate that low-dose nafamostat mitigates MTX-induced intestinal mucosal damage and modulates key neurotransmitter pathways. Nafamostat may represent a promising adjunctive therapy for preventing mucositis and associated adverse effects during cancer chemotherapy.
