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Abstract: The sympathetic nervous system (SNS), as a central regulatory network in neuron-tumor crosstalk, participates
in the initiation, progression, and metastasis of breast cancer through neural innervation and neurotransmitter release.
Anatomically, postganglionic neurons of the SNS extend their axons to target organs, forming dense neural fiber networks
within the tumor microenvironment (TME). Functionally, catecholamine neurotransmitters (primarily norepinephrine
and epinephrine) released from SNS nerve terminals bind to adrenergic receptors (ARs), particularly the f2-AR subtype,
expressed on both tumor cells and stromal cells. This interaction activates downstream signaling pathways including cAMP/
PKA, thereby regulating tumor cell proliferation, metabolic reprogramming, and immune evasion. This review systematically
summarizes the multidimensional mechanisms by which the SNS regulates breast cancer progression, providing theoretical
support for targeting neural regulatory pathways in therapeutic interventions.
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