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Abstract

Inflammatory bowel disease (IBD), comprising ulcerative colitis and Crohn's disease, is a
chronic inflammatory disorder arising from the complex interplay among genetic susceptibility,
immune dysregulation, intestinal microbiota, and environmental factors. Recent evidence has
highlighted that disruption of the circadian rhythm significantly contributes to the pathogenesis and
exacerbation of IBD. Disturbances in sleep and irregular work schedules, such as night-shift
employment, impair intestinal barrier integrity and alter the temporal secretion of inflammatory
cytokines, thereby increasing the risk of disease relapse. The intestinal microbiota also exhibits
distinct diurnal oscillations in composition and metabolic activity; loss of this rhythmicity leads to
reduced short-chain fatty acid production, impaired immune regulation, and delayed mucosal healing.
Furthermore, melatonin, a key circadian hormone secreted mainly at night, exerts anti-inflammatory
and antioxidant effects while promoting epithelial barrier function and maintaining microbial
homeostasis. Experimental studies have demonstrated that melatonin supplementation ameliorates
intestinal inflammation induced by sleep deprivation or circadian disruption. Recently,
“chronotherapy,” which optimizes the timing of therapeutic interventions such as medication
administration and feeding schedules according to biological rhythms, has gained increasing
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attention. In addition to pharmacological approaches, non-pharmacological lifestyle interventions-
including sleep hygiene, regular meal timing, and adequate light exposure-can help restore circadian
synchronization and stabilize intestinal immunity. The integration of pharmacotherapy with rhythm-
based lifestyle modification represents a promising dual-axis strategy for improving disease control

and quality of life in patients with IBD.
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