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Abstract

Intestinal mucosal barrier dysfunction is an important factor involved in the development
of severe acute pancreatitis (SAP), the incidence of multiple organ failure and pancreatic
necrosis. Intestinal microbiota dysbiosis plays an important role in this process. However,
it remains unclear regarding the specific and core mechanisms of intestinal microbiota
dysbiosis—induced intestinal mucosal barrier dysfunction. Recently accumulating evidence
suggested that the short chain fatty acids (SCFAs), the metabolites of gut microbiota,
could bind to its receptor GPR43 and maintain the homestasis of the intestine by modulating
immunity, promoting the secretion of antimicrobial peptides (AMPs) and protecting the
mucosal barrier. Our preliminary data indicates that the amount of the beneficial
SCFAs—producing bacteria was significantly decreased while the amount of conditioned
pathogenic bacteria was significantly increased in the early stage of AP patients

Moreover, the alteration of intestinal flora was significantly associated with the
intestinal mucosal barrier function. Moreover, the amount of SCFAs in the gut was
significantly decreased in patients compared to healthy subjects and patients with SAP had
lower SCFAs than those with mild AP. Therefore, we propose that intestinal microbiota
dysbiosis may lead to the decrease of SCFAs which inhibits the activation of GPR43 and thus
results in the reduction of AMPs, the intestinal inflammation as well as the impairment of
gut barrier. We will systematically study the effect of modulating dysbiosis of SCFAs on
intestinal barrier dysfunction by using SAP mice model and enteroids. We will further
explore the mechanisms of SCFAs on improving the gut barrier in the development of SAP.
Furthermore, we will find out the role of GPR43 on SCFAs mediated gut barrier restoration
in SAP by using GPR43-knockout SAP mice model and isolating the enteroids. The
implementation of this project will provide a novel therapy approach for intestinal mucosal
barrier dysfunction of SAP.

Keywords: severe acute pancreatitis; short chain fatty acids; GPR43; gut microbiota;
enteroids
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