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Investigation of role of serotonergic neurons in regulation of masseter muscle
activity using optogenetics
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Various motor behaviors are modulated by serotonin (5-HT). While it is known
that both the trigeminal motor nucleus and mesencephalic trigeminal nucleus (MesV) receive
serotonergic inputs, it remains unclear how 5-HT affects jaw movement. We examined the effects of
5-HT on masseter (jaw-closing) motoneurons (MMNS) in Wistar rat brainstem slice preparations using a
whole-cell recording technique. Activation of 5-HT2A receptors enhanced the function of NMDARs in
MMN dendrites and presynaptic 5-HT1B receptors were shown to be involved in inhibition of excitatory
synaptic inputs from MesV afferents to MMNs. Our results indicate that optogenetic activation of
serotonergic neurons during mastication may promote masticatory movements.
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