A potent new strategy for IBD: natural compounds as FAAH inhibitors
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Introduction. Inflammatory bowel disease (IBD) is a chronic gastrointestinal disorder with a rising global prevalence. Inhibiting fatty acid amide hydrolase (FAAH) shows promising anti-inflammatory effects for IBD treatment. Current therapies often have significant side effects and limited efficacy, highlighting the need for new natural treatments.
Aims. This study explores the therapeutic potential of two natural compounds, the flavonoid cannflavin A and the isoflavone biochanin A, as FAAH inhibitors for treating IBD in in silico, in vitro and ex vivo models.
Methods. Computational docking simulations were performed with FAAH (PDB ID: 3QJ8) to predict binding affinity. In vitro cell viability was assessed using MTT assay on the non-tumoral human colon cell line CCD 841 CoN, after 24, 48 and 72 h of treatment with cannflavin A (0.78–50 µM) or biochanin A (0.78–100 µM). The ex vivo model of LPS-induced colon inflammation was established using isolated mouse colon specimens treated with cannflavin A (25–50 µM) or biochanin A (25–100 µM). Key inflammatory gene expression, including interleukin-6 (IL-6), inducible nitric oxide synthase (iNOS), and nuclear factor-kappa B (NF-κB), was measured by RT-PCR. 
Results. Docking simulations revealed that both compounds bind strongly to FAAH, with cannflavin A exhibiting a superior binding energy of -9.3 kcal/mol compared to -8.1 kcal/mol for biochanin A. Notably, cannflavin A did not affect cell viability. Biochanin A was well tolerated for 48 hours but demonstrated concentration-dependent cytotoxicity after 72 hours. In the ex vivo model, both cannflavin A and biochanin A significantly blunted the LPS-induced upregulation of IL-6, iNOS, and NF-κB gene expression in a dose-dependent manner.
Discussion. Our results demonstrate that cannflavin A and biochanin A are potent natural FAAH inhibitors with significant anti-inflammatory effects. The superior binding affinity of cannflavin A suggests it could be a more effective inhibitor than biochanin A. The good biocompatibility observed in human colon cells, particularly for cannflavin A and for biochanin A at early time points, is a critical finding, suggesting a favorable safety profile for potential therapeutic use. Most notably, in the ex vivo model, they potently blunted inflammatory gene expression, bridging the gap between in vitro systems and in vivo studies. These findings represent a significant step toward developing a new class of safe, natural therapeutic candidates for chronic gastrointestinal inflammation. 
