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Background: Psilocybin is a psychoactive compound found in hallucinogenic mushrooms and is rapidly
dephosphorylated in vivo to psilocin, its pharmacologically active metabolite. Despite the growing clinical and
scientific interest in these substances, information regarding their interaction with cytochrome P450 (CYP450)
enzymes remains scarce, raising concerns about potential drug—drug interactions. Objective: To evaluate,
using combined in vitro and in silico approaches, the inhibitory potential of psilocybin and psilocin toward the
human CYP2A6, CYP2B6, CYP2D6, CYP2E1, and CYP3A4 isoenzymes. Methods: Enzyme inhibition was
assessed in vitro using fluorometric assays based on Vivid® substrates and recombinant human CYP enzymes
expressed in baculosomes. Half-maximal inhibitory concentration (ICs,) values were calculated. In silico
analyses comprised molecular dynamics simulations performed with the PMEMD.cuda module of AMBER16,
followed by MM/GBSA binding free energy calculations, per-residue energy decomposition, and hydrogen
bond analysis over the final 100 ns of stabilized trajectories. Results: Psilocin exhibited inhibitory activity
against all evaluated isoenzymes, with 1C5, values (uM) of 2.06 for CYP2A6, 6.17 for CYP2B6, 11.89 for
CYP2D6, 6.37 for CYP2E1, and 2.36 for CYP3A4. MM/GBSA results supported a strong binding affinity of
psilocin, driven by specific interactions with key amino acid residues within the active sites, including stabilizing
hydrogen bonds. Conclusdes: These findings indicate that psilocin acts as a relevant inhibitor of multiple
CYP450 isoenzymes, particularly CYP2A6 and CYP3A4, highlighting a potential risk for metabolic drug—drug
interactions that should be considered in both clinical and toxicological contexts.

Keywords: drug—drug interaction; psilocin; cytochrome P450; metabolism; pharmacokinetics

Reconhecimentos

This work received financial support from the PT national funds (FCT/MECI, Fundacao para a Ciéncia e Tecnologia and
Ministério da Educacéo, Ciéncia e Inovagao) through the project 2024.06933.RESTART. The projects UID/50006 DOI
10.54499/UID/50006/2025 - Laboratério Associado para a Quimica Verde - Tecnologias e Processos Limpos;
UIDP/04378/2020 and UIDB/04378/2020 of UCIBIO, LA/P/0140/2020 and the PhD grant 2021.04999.BD are also
acknowledged.

Referéncias

[1] Dinis-Oliveira, RJ. Metabolism of Psilocybin and Psilocin: Clinical and Forensic Toxicological Relevance. Drug Metab
Rev 2017, 49, 84-91, https://doi.org/10.1080/03602532.2016.1278228

[2] Brito-da-Costa, A.M.; Dias-da-Silva, D.; Madureira-Carvalho, A.; Dinis-Oliveira, R.J. Psilocybin and Magic Mushrooms:
Patterns of Abuse and Consequences of Recreational Misuse. In Handbook of Substance Misuse and Addictions;
Springer, Cham, 2022; pp. 1-29 ISBN 978-3-030-67928-6 https://link.springer.com/rwe/10.1007/978-3-030-67928-
6 130-1

[3] Deodhar, M; Al Rihani, SB; Arwood, MJ; Darakjian, L; Dow, P; Turgeon, J; Michaud, V. Mechanisms of CYP450
Inhibition: Understanding Drug-Drug Interactions Due to Mechanism-Based Inhibition in Clinical Practice.
Pharmaceutics 2020, 12, 846, https://doi.org/10.3390/pharmaceutics 12090846



mailto:dds@ess.ipp.pt
https://doi.org/10.1080/03602532.2016.1278228
https://link.springer.com/rwe/10.1007/978-3-030-67928-6_130-1
https://link.springer.com/rwe/10.1007/978-3-030-67928-6_130-1
https://doi.org/10.3390/pharmaceutics12090846

