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Cancer pain, a serious threat to patients
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Abstract: A large number of cancer patients suffer from pain. Growing evidence suggested that pain might be a serious risk factor for
cancer patients. The shared modulators and modulation pathways between neural system and tumor cells, such as various neurotrans-
mitters and neurogenic cytokines, provide essential basis for the effect of pain on tumor. In this article, we reviewed some possible
mechanism of this process from two aspects: the systematic regulation of central nervous system on endocrine and immunity, and the
regional regulation of peripheral nerves on tumor cells. The aim of this review is to provide more innovative knowledge about pain

and cancer and to emphasize the importance of anti-pain in the therapy of cancer.

Key words: pain; tumor; neuro-endocrine-immune regulation
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Fig. 1. Cancer development is mediated by pain through the integration of hypothalamic-pituitary-adrenal (HPA) axis, sympathetic

nervous system (SNS), and immune system. Cancer pain is transmitted to the cerebral cortex and activates the HPA axis and SNS,

which release acetylcholine, neuropeptides, cortisol, dopamine and small molecules, ATP, substance P (SP), interleukin-6 (IL-6),

reactive oxygen species (ROS) and so on. All of them are involved in the progress of tumor growth. Besides, long-term cancer pain

put patients in a state of stress, which is associated with inhibitory regulation of immune function. Furthermore, the activation of the

HPA axis and SNS leads to changes in stress hormones and cytokines in the plasma, such as glucocorticoid (GC) and IL-6. These responses

decrease the number of lymphatic cells and natural killer (NK) cells and weaken the killing capability, thereby increasing the tumor

metastasis rate.
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