Cinnamic acid alleviates colonic injury by activating GPR109A in diabetic mice
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Introduction. Type 2 diabetes mellitus (T2DM) is characterized by insulin resistance, hyperglycaemia and chronic inflammation, often exacerbated by disruption of the gut barrier integrity. Cinnamic acid (CA), a natural compound from Cinnamomi cortex and other plants, has demonstrated anti-diabetic properties, but its contribution to colonic inflammation in T2DM remains unclear.
Aims. To investigate the protective effects and mechanisms of CA on colonic inflammation and epithelial barrier integrity in T2DM.
Methods. High-fat diet-induced diabetic mice were used to study the therapeutic effects of CA in the presence or absence of mepenzolate bromide (MPN), a GPR109A inhibitor. Metabolic parameters, colonic morphology, cytokine profiles, and tight junction proteins were evaluated. NCM460 colonic epithelial cells were also used to verify the therapeutic effects of CA and its underlying mechanisms.
Results. CA improved metabolic parameters, alleviated colonic damage, reduced colonic immune cell infiltration and inflammation, and restored epithelial barrier integrity in diabetic mice. It also decreased cell permeability and inflammation in NCM460 cells. All these effects were reversed by MPN, indicating the involvement of GPR109A in mediating these therapeutic effects. 
Discussion. Our results provided direct evidence demonstrating that CA did not only exhibit anti-diabetic effects but also alleviate colonic inflammation and injury in T2DM. These data suggest that CA exerts dual regulatory effects on metabolism and intestinal barrier integrity, making it as a promising agent for the integrated management of T2DM.
