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Positive emotions and enriched environment reduce pain through the epigenetic
modifications in the central nervous system
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The microarray technique revealed that many genes were up- and down-regulated,
especially in amygdala after 4 weeks of tickling stimulation. For example, arufa-adrenergic receptor gene
and_miR-375-3p were _changed in the amygdala of isolated rats, while those in tickled rats were restored,
indicating that positive emotions elicited by tickling can reduce stress responses. Treadmill running for
5 days after the partial sciatic nerve ligation significantly improved pain behaviors of neuropathic pain
model mice. We revealed that epigenetic mechanisms such as acetylation of H3K9 in activated microglia in
the dorsal horn are involved in the exercise-induced hypoalgesia. To clarify the role of VTA dopaminergic
neurons on pain threshold, we performed an optogenetic assay by injecting AAV-channelrhodopsin-2 into the
VTA of cre-tyrosine hydrolase mice. We found that brain reward system plays a role in the regulation of
pain threshold in pathological conditions, such as neuropathic pain state.
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