Coffea arabica pulp extract and its potential therapy to treat colitis
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Introduction. Recovery of intestinal tight junction integrity is sufficient to treat colitis. Nowadays, no FDA-approved drug targeting intestinal tight junction recovery is clinically available. Although being considerable as an agricultural waste, Coffea arabica pulp exhibited several pharmacological activities. Indeed, our preliminary result indicated that Coffea arabica pulp extract (CPE) improved intestinal barrier function in T84 cell monolayers in a SIRT-1-dependent manner.
Aims. To demonstrate the in vivo mechanistic effect of CPE on intestinal tight junction assembly and its anti-colitogenic impacts in mice.
Methods. Dextran sulphate sodium (DSS)-induced colitis mouse model, pathohistological analyses, quantitative real-time PCR, H&E staining, PAS staining, immunofluorescence staining, and SIRT-1 activity assay were performed to investigate the effects of CPE in the treatment of experimental colitis.
Results. We found that CPE significantly reduced inflammation-induced decreases in body weight and colon length, disease activity index, and improved survival rate in DSS-induced colitis. Although CPE did not, however, suppress NF-κB nuclear translocation and expression of cytokine transcripts including IFN, TNF, IL-1β, and IL-6, it inhibited MLCK recruitment to perijunctional actomyosin ring in colon tissues of DSS-induced colitis mouse models. Of particular interest, H&E staining and PAS staining revealed that CPE suppressed immune cell infiltration and reduced PAS-positive staining. Similar to our preliminary results in intestinal epithelial cell line, CPE stimulated SIRT-1 activity in colon tissues of DSS-induced colitis mice in parallel with enhancing ZO-1 re-localization to apical junction region.  
Discussion. Collectively, CPE is effective in the treatment of diseases related to intestinal tight junction disruption in vivo including colitis. In addition, this project can lead to sustainable development of agricultural wastes to be therapeutic nutraceuticals in the future. 
