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Host energy regulation by gut microbial metabolites,
short-chain fatty acids

Ikuo Kimura
Department of Applied Biological Science, Graduate School of Agriculture,
Tokyo University of Agriculture and Technology

Food intake regulates energy balance and its dysregulation leads to metabolic disorder, such as
obesity and diabetes. During feeding, gut microbiota affects host nutrient acquisition and energy
regulation and can influence the development of obesity and diabetes. Fatty acids derived from
diet are an essential energy source and signaling molecules that regulate various cellular processes
and physiological functions. Recently, several orphan G protein-coupled receptors were identified
as free fatty acid receptors. GPR40 and GPR120 are activated by medium- and/or long-chain fatty
acids, whereas GPR41 and GPR43 are activated by short-chain fatty acids (SCFAs). SCFAs such as
acetate, butyrate, and propionate. which are produced by the gut microbial fermentation of dietary
fiber.

Here we report that these SCFA receptors are involved in energy homeostasis, GPR41 regulates
sympathetic activity, and GPR43 regulates adipose-insulin signaling by sensing SCFAs produced by
gut microbiota. Recent evidence suggests that dietary fiber and the gut microbial-derived SCFAs
exert multiple beneficial effects on the host energy metabolism not only by improving the intesti-
nal environment, but also by directly affecting various host peripheral tissues.

In this review, we summarize the roles of gut microbial SCFAs in the host energy regulation
and present an overview of the current understanding of its physiological functions. We believe
that these will provide valuable insights into therapeutic targets for treating metabolic disorder,
and diabetes and the use of probiotics to control gut microbiota.



