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Research advances on adrenergic receptor signaling involved in disease micro-

environment through regulation of macrophages
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Abstract: Adrenergic receptor (AR), one of the key receptors for nervous system, plays an important role in the immune microenvi-
ronment and the progression of many diseases. In recent years, the regulation of ARs and its signal on macrophages has become a
research hotspot. Researchers found that ARs could exert different regulatory functions on macrophages in different microenviron-
ments, which in turn affects occurrence and development of diseases such as tumor, heart failure, obesity, acute injury, infection and
pregnancy-related diseases. This review summarizes the expression and functional regulation of ARs on macrophages, and the role of

ARs in microenvironment of related diseases, which might provide new ideas for the treatments.
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Fig. 1. The classification of adrenergic receptors (ARs) and G protein-coupled receptors (GPCRs). ARs include three subtypes a;, o,

and B. Catecholamines including epinephrine and norepinephrine activate different subtypes of ARs and bind to GPCRs. a,-ARs are

coupled to Gq proteins, which activate phospholipase C (PLC), the PLC further breaks down phosphatidylinositol biphosphate (PIP,)

into inositol 1, 4, 5-triphosphate (IP;) and diacylglycerol (DAG), IP; promotes the release of intracellular Ca®", and the binding of
DAG to Ca”™ further activates the protein kinase C (PKC) signaling pathway. a,-ARs coupled to Gi/Go proteins which inhibit the
activity of adenylyl cyclase (AC), resulting in decreased intracellular cAMP levels; while B-ARs are mainly coupled to Gs/Gi proteins,

which activate AC and increase intracellular cAMP levels.
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Fig. 2. Adrenergic receptors (ARs), macrophages and related human diseases. Macrophages express ARs. The activation of ARs can

promote the expression of chemokines such as CCL2 and MCP-1, thereby promoting the recruitment of macrophages. The activation

of B-ARs upregulates the intracellular levels of cAMP and Ca™, remodels the cytoskeleton, and enhances the phagocytosis and migration

of macrophages. The activation of ARs can also regulate macrophage polarization, in which a-ARs induce macrophage polarization

into the inflammatory M1 phenotype, while 3-ARs promote M2 polarization. ARs participate in the occurrence and development of

many diseases such as cancer, heart failure, obesity and acute injury by regulating the function of macrophages. However, there are

few studies in pregnancy-related diseases, and the mechanism is not clear.
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