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Psilocybin, a tryptamine alkaloid found in Psilocybe mushrooms, and its active .-

metabolite psilocin, induce neurochemical changes primarily through 5-HT2A
activation and modulation of cortical neurotransmission. We hypothesize that
predominant 5-HT2A modulation may reduce hypersynchrony and cortical
hyperexcitability under controlled conditions, but could exacerbate seizures under
uncontrolled or high-dose exposure.
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outcomes, pharmacological studies addressing safety or seizure control.

RESULTS

The search identified 2027 records, of which nine directly relevant studies were
included as core studies for synthesis and quality assessment. Additional
mechanistic and clinical literature was incorporated to provide context.
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Quality assessment:
Methodological quality was heterogeneous: recent randomized studies, the case | 3
report, and the in vitro study generally demonstrated low RoB, whereas several

animal and retrospective studies presented unclear or high RoB.

DISCUSSION

The psilocybin paradox: Current evidence is bidirectional and context-dependent. Preclinical models suggest antiseizure effects, whereas a human case report
described seizure exacerbation following high-dose psilocybin exposure in a patient with drug-resistant epilepsy. This apparent discrepancy may reflect an
inverted U-shaped dose—response relationship, in which controlled serotonergic activation may be beneficial, while excessive receptor activation or high-dose
exposure may promote cortical hyperexcitability. Serotonergic antiseizure therapies as a benchmark: The antiseizure effects of fenfluramine, lorcaserin, and
other serotonergic agents support serotonin receptors as plausible therapeutic targets in epilepsy. Recent development of selective 5-HT2C agonists, including
bexicaserin and BMB-101, further supports the therapeutic potential of subtype-selective serotonergic modulation.

CONCLUSSIONS

Psilocybin’s ability to modulate 5-HT2A/serotonergic receptors, disrupt pathological neural synchrony, and reorganize functional connectivity offers a potential
novel therapeutic paradigm for epilepsy. Evidence remains largely preclinical and highly heterogeneous. While mechanistic overlaps with established
serotonergic drugs provide theoretical support, observational reports of proconvulsant activity, warrant extreme caution. Future studies should begin with
carefully controlled Phase I/IIa trials, with dose selection, neurological vulnerability, concomitant antiseizure medications, and pharmacokinetic interactions
considered as key safety variables to determine whether these theoretical mechanisms can safely translate into clinical practice.
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