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The role of polyunsaturated fatty acid on chronic pain and study for novel pain
control system via its receptor
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Previously, we have demonstrated that docosahexaenoic acid-induced
antinociception may be mediated by the G protein-coupled receptor40/free fatty acid receptor 1
(GPR40/FFA1). Here, we examined the involvement of supraspinal GPR40/FFA1l signaling in the regulation of
inhibitory pain control systems consisting of serotonergic and noradrenergic neurons. We demonstrated
that GPR40/FFAl was expressed by proopiomeranocortin, serotonergic and noradrenergic neurons. In
addition, these descending neurons were directly or indirectly activated by the administration of a
GPR40/FFA1 agonist. Furthermore, GPR40/FFALl agonist suppresses inflammatory pain, whereas it’ s
antagonism exacerbated formalin-induced pain, suggesting that the supraspinal GPR40/FFAl signaling plays
an important role in the regulation of the descending pain control system. Our findings provide insight
into the mechanisms underlying intractable pain and may help in the development of therapeutic strategies
for this ailment.
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