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Role of prostaglandin E, receptor EP4 in the regulation of adipogenesis and adipose

metabolism
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Abstract: Adipose tissue is the energy storage organ of the body, and excess energy is stored in adipocytes in the form of lipid drop-
lets. The homeostasis of adipose tissue is the basis for the body to maintain normal metabolic activity. Prostaglandin E, (PGE,) is an
important lipid mediator in the body. It is synthesized in almost all tissues and participates in the regulation of many physiological
processes such as blood pressure, glucose and lipid metabolism, and inflammation. PGE, is abundant in white adipose tissue, where it
is involved in the regulation of fat metabolism. PGE, plays its biological role through binding to four G protein coupled receptors
(prostaglandin E, receptors), including EP-1, -2, -3, and -4. The EP4 subtype has been proved to play an important role in adipogenesis
and adipose metabolism: it could inhibit adipogenesis while it was activated, whereas its knockout could promote lipolysis. This
review summarized the relationship between EP4 and adipose metabolism, hoping to identify new targets of drug development for
metabolic disorders.

Key words: prostaglandin E,; EP4; adipose metabolism
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Fig. 1. Prostaglandin E2 (PGE,) receptors EP1-4, associated primary G proteins and function. EP2 and EP4 are coupled with Gsa pro-

teins and therefore activate adenylate cyclase (AC) to increase cAMP. EP1 is coupled with Gqa and increases the level of Ca”". EP3 is

coupled with Gia and inhibits AC to decrease cAMP level.
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Fig. 2. EP4 signaling pathways participate in adipogenesis and adipose metabolism. Upon activation of the EP4 receptor by PGE,, the

Ga subunit is dissociated from the receptor and Gfy. Activated Gsa leads to increased adenylate cyclase (AC) catalytic activity and

thus cAMP production. In the opposite way, activated Gia leads to decreased cAMP signaling. cAMP signaling activates a major

target molecule, protein kinase A (PKA). As a cAMP-dependent kinase, PKA phosphorylates multiple downstream molecules including

CREB, a major cAMP-regulated transcription factor, and thus regulates their function. cAMP and PKA are widely known as signal-

ing molecules that are important for the induction of lipolysis. The activation of PI3K stimulated by Gy leads to the initiation of

transcription via GSK3[/B-catenin, a major nuclear import pathway located downstream of the Wnt signaling. Wnt signaling inhibits

adipogenesis through blocking function of target genes including PPAy and FABPA4.
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