Gallic acid strengthens intestinal barrier: Mechanisms of action and its anti-colitogenic application   
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Introduction. Inflammatory bowel disease (IBD) results from immune imbalance and intestinal epithelial barrier function impairment with no FDA-approved therapies to recover intestinal tight junction assembly. Gallic acid, a polyphenol mainly found in several types of medicinal plants, was reported to suppress intestinal inflammation. Nevertheless, its direct effects on intestinal tight junction assembly and underlying mechanism have never been fully elucidated.
Aims. To investigate whether gallic acid promotes intestinal tight junction-dependent epithelial barrier property, its cellular mechanism of action and in vivo anti-colitogenic effects.
Methods. Intestinal epithelial-like T84 cell monolayers were used as an in vitro model to assess the effect of gallic acid on intestinal barrier function by transepithelial electrical resistance (TER) measurement. Dextran sulphate sodium (DSS)-induced colitis mouse model and pathohistological analyses were also used to study pharmacologically in vivo effects of gallic acid. Permeability assay, western blotting analysis, molecular docking, and immunofluorescence staining were performed to demonstrate mechanistic insights into gallic acid-induced intestinal tight junction assembly and its anti-colitogenic effect.
Results. Our in vitro experiments suggested that gallic acid increased TER value across T84 cell monolayers by suppressing tight junction-dependent leak pathway permeability and enhancing re-organization of tight junction proteins (ZO-1 and occludin) to cell junction region via CaMKK/AMPK/SIRT-1/ERK-dependent mechanism. Our in vivo study indicated that gallic acid improved all clinical symptoms related to colitis demonstrated by body weight change, shortening colon length, disease activity index, and survival rate. In addition, gallic acid was shown to upregulate intracellular signalling related to tight junction regulation in colon tissues.    
Discussion. This study, not only shed some light on the anti-colitogenic mechanism of gallic acid but may also lead to a successful discovery of tight junction-enhancing bioactive compound for the treatment of associated diseases. 
