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We read with interest the article by Colognesi et al. [1] that provided
novel insight for an additional effect of low, non-psychedelic doses of the
classic serotonergic psychedelic psilocybin on metabolic disorders
including obesity, type 2 diabetes mellitus (T2DM), and liver steatosis.

Psilocybin is a tryptamine alkaloid found in several species of psilo-
cybe mushrooms. After oral administration the prodrug psilocybin is
rapidly dephosphorylated to psilocin, which acts as the primary active
metabolite with partial agonist effect on serotonin 2 A (5-HT2A) re-
ceptors, with additional affinity for 5-HT2C, 5-HT1A, and 5-HT1B re-
ceptors [2]. Psilocin binds with high affinity to the orthosteric site of the
5-HT2A receptor, stabilizing the receptor in its active conformation and
preferentially engaging the Gaq signaling pathway. This leads to phos-
pholipase C activation, increased intracellular inositol trisphosphate and
diacylglycerol levels, and subsequent calcium release from intracellular
stores. The intensity and duration of psychedelic effects are
dose-dependent, typically lasting 4-6 h and correlate closely with
plasma psilocin levels and cerebral 5-HT2A receptor occupancy [2].
After ingestion, psilocin reaches peak plasma concentrations (Tpax) in
approximately 1.8-2.2 h, with dose-proportional maximal concentra-
tions (Cpax) ranging from 8.2 ng/mL to 37.2 ng/mL depending on the
dose (0.2-0.6mg/Kg). The elimination half-life of psilocin is typically
1.2-4 h, and its volume of distribution is extensive, indicating significant
tissue distribution [3].

5-HT2A receptors are densely expressed in brain regions such as the
prefrontal cortex, thalamus, amygdala, and default mode network re-
gions, where psilocin modulate neural activity leading to increased
neural entropy and changes in perception, cognition, and emotion that
are associated with the behavioral manifestation of the so-called “psy-
chedelic experience” [2]. The recognized ability of psilocybin to pro-
mote cognitive flexibility, positive mood regulation, and rapid and
persistent antidepressant effects by modulation of neuroplasticity ex-
plains the considerable attention that this drug has been receiving lately
for the treatment of psychiatric disorders including major depressive
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disorder (MDD) and more severe forms as treatment resistant depression
[4].

However, serotonin receptors are also widely expressed by several
cells, and 5-HT2 receptors (5-HT2r) modulations have pleiotropic ef-
fects, including metabolic and anti-inflammatory properties [5]. Inter-
estingly, most of these novel mechanisms of action appear to operate at
different doses and through distinct receptors compared to its behavioral
effects.

In their study, Colognesi et al. exploited a well-established model of
metabolic dysfunctions based on 17 weeks of high-fat high-fructose diet
(HFHFD) to evaluate, in male mice, the reversing effects of chronic non-
psychedelic doses of psilocybin, 0.05 mg/kg for 12 weeks, on body
weight gain, glucose intolerance and liver steatosis. They combined
transcriptomic and lipidomic studies with in vitro assays to identify key
molecular determinants of the metabolic effects of psilocybin. Their
study showed that low, non-psychedelic doses of psilocybin prevented
body weight gain in HFHFD-fed mice and attenuated classical signs of
liver steatosis, as shown by reduced liver weight and triglyceride con-
tent, together with transcriptional modulation of pathways related to
lipid storage and metabolism. Importantly, such low, non-psychedelic
doses of psilocybin were not associated with CNS toxicity. Moreover,
the HFHFD-dependent increase in fasting blood glucose and insulin
levels as well as the abnormalities in p-cells morphology and pancreatic
hormones were normalized by low, non-psychedelic doses of psilocybin
administration. In addition, the authors highlighted positive effect of
psilocybin on the HFHFD-associated loss of muscular function.

Notably, the pharmacodynamic profile of subperceptual, non-
psychedelic doses of psilocybin appeared to avoid activation of the 5-
HT2A receptor. In vitro data from this study indicate marked antago-
nistic activity of psilocybin at the 5-HT2B receptor, suggesting that its
metabolic benefits may be mediated by hepatic 5-HT2B receptor
antagonism. In addition, 5-HT2B receptors are upregulated by fibro-
genic hepatic stellate cells during liver fibrosis [6]; therefore, 5-HT2B
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receptor selective antagonism by low non-psychedelic doses of psilo-
cybin may also be beneficial in preventing liver steatosis progression to
liver fibrosis. The use of a dose that avoids the induction of psychedelic
behavioral effects represents an advantage in view of the liability and
abuse concerns associated with psychedelic drugs. Nevertheless, the
possibility of synergistic behavioral and metabolic effects of psilocybin
is intriguing, considering the relatively frequent comorbidity between
psychiatric disorders, T2DM, and obesity [7]. It would be valuable for
future studies to determine whether metabolic changes such as those
described by Colognesi et al. can also occur at doses associated with
behavioral effects, or whether alternative low-dose regimens might
retain both behavioral and metabolic benefits. Of note, exploiting the
positive metabolic effects of psilocybin would represent a significant
advancement also in MDD treatment. Indeed, conventional antidepres-
sants have instead been linked to metabolic alterations and an increased
risk of obesity and T2DM [7].

Overall, emerging evidence suggests that psilocybin may exert ef-
fects beyond behavioral modulation. Depending on the dosing regimen,
including dose level and frequency of administration, psilocybin may
differentially influence the serotonergic system, thereby affecting im-
mune responses, systemic metabolism, and liver function. These
emerging findings support the possibility that psilocybin, particularly at
low, non-psychedelic doses, may have therapeutic applications beyond
psychiatry.
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