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TRP channels and chronic pain in elderly

Takayuki Nakagawa
Department of Clinical Pharmacology and Therapeutics, Kyoto University Hospital

Abstract
TRP channels, a superfamily of Ca*-permeable non-selective cation channels, act as

biosensors for detecting extracellular and intracellular environmental stimuli to transduce
intracellular signaling, and play diverse physiological roles. It is well documented that TRPVI,
TRPAI and other TRP channels act as nociceptors for thermal and chemical noxious stimuli in
nociceptive primary sensory neurons, while various TRP channels are also expressed in non-
neuronal cells, such as skin and immune cells, and contribute to the generation and prolongation
of pain. In response to tissue inflammation or peripheral nerve injury, inflammatory mediators
released from mast cell, neutrophils and macrophages trigger neuroinflammation, which induce
sensitization of nociceptive TRP channels, leading to hypersensitivity of primary sensory
neurons. Furthermore, they induce hypersensitivity of nociceptive spinal dorsal horn neurons
through activation of spinal glial cells (microglia and astrocytes). Such peripheral sensitization
and subsequent central sensitization lead to the enhancement and prolongation of pain.
Some TRP channels contribute to these processes of chronic pain. In elderly, these functions
of TRP channels may be facilitated by the aging-related potentiation and prolongation of
neuroinflammation and by other factors (poor peripheral circulation, excess production of

reactive oxidative species and aging of skin).
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