Sumatriptan alleviates amphetamine-induced hyperactivity via a 5-HT1A–P2X7 receptor interaction
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Introduction. Sumatriptan (SUMA), is a 5-HT1B/1D receptor agonist used for migraine. 
Aims. Given epidemiological links between migraine and bipolar disorder and evidence implicating purinergic P2X7 receptors (P2X7R) in psychostimulant responses, we tested whether SUMA modulates amphetamine (AMPH)-induced behavioural and neurochemical changes. We have also explored whether specific serotonergic receptor subtypes and P2X7R mediate these effects.
Methods. Locomotor activity was assessed in wild-type (WT) and P2X7R knockout (P2X7KO) mice after amphetamine with or without sumatriptan. Pharmacological interventions included the 5-HT1A partial agonist buspirone (BUSP), the 5-HT1B/1D antagonist GR127935, and the P2X7R antagonist JNJ-47965567. Striatal [³H]dopamine ([³H]DA) and [³H]serotonin ([³H]5-HT) release were measured in striatal slices. Neuronal activation was evaluated by c-Fos immunohistochemistry. Soluble P2X7 protein levels in plasma and striatum were quantified by ELISA.
Results. SUMA reduced AMPH-induced hyperlocomotion, striatal c-Fos induction, and AMPH-evoked monoamine release in WT mice, effects that were absent in P2X7KO animals. GR127935 did not affect behavioural or neurochemical effects of sumatriptan, whereas buspirone antagonised them, implicating 5-HT1A mediation. Pharmacological P2X7R blockade with JNJ-47965567 mimicked the effects of sumatriptan. ELISA measurements revealed no significant changes in total P2X7 protein in plasma or striatal homogenates across treatment groups, suggesting functional modulation rather than altered receptor abundance.
Discussion. Sumatriptan attenuates AMPH-induced hyperactivity through a 5-HT1A receptor–dependent mechanism that requires functional P2X7R signalling. These findings identify a previously unrecognised 5-HT1A–P2X7R interaction in the regulation of psychostimulant responses and may support to utilize sumatriptan as a novel therapeutic strategy for mania-like behavioural states.
