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Introduction. Current therapies for ulcerative colitis (UC) are limited by significant side effects, low response rates, and high relapse rates, creating an urgent clinical need for new drug candidates with distinct mechanisms of action. The herbal medicine formula JCM-16021 has previously demonstrated preclinical efficacy by reducing systemic inflammation, restoring intestinal epithelial cells (IECs) integrity, and modulating key immune pathways.
Aims. This study aimed to elucidate the mechanisms underlying the therapeutic effects of JCM-16021, with a specific focus on determining the role of the Aryl Hydrocarbon Receptor (AHR) signaling in the renewal of IECs in UC.
Methods. The efficacy of JCM-16021 was evaluated in DSS-induced acute colitis and a chronic, immune-driven model involving the adoptive transfer of naïve CD4+ T cells into Rag 1-/- mice. The direct impact of JCM-16021 on IECs renewal was further assessed using an ex vivo intestinal organoid culture system.
Results. Treatment with JCM-16021 significantly ameliorated UC pathology, enhanced intestinal epithelial integrity, and reduced systemic inflammatory responses in both colitis models. JCM-16021 treatment restored the gut microbiome and metabolic profiles of colitis mice to a state resembling that of healthy sham mice. Mechanistically, JCM-16021 restored the colonic expression of AHR and promoted the expansion of the CD4+Foxp3+ T regulatory cell population, effects not observed in mice treated with Infliximab (IFLX).

Discussion. These results provide compelling proof-of-concept for JCM-16021 as a novel therapeutic agent for UC that functions by targeting the AHR pathway. This study highlights the potential for developing new UC treatments based on AHR agonism, either as a monotherapy or in combination with drugs possessing other mechanisms of action.
Acknowledgement. Macau Science and Technology Development Fund 0069/2023/RIB3 and 0002/2025/NRP.
