
Figure 7 - Psilocybin increases expression of cytoskeletal and synaptic plasticity markers in the

PFC and amygdala. A) Acetylated α-tubulin was significantly reduced in the PFC and amygdala of

psilocybin treated mice at both 1.5- and 3 mg/kg doses compared to vehicle-treated controls [PFC:

p=0.0002; amygdala: p=0.0002]. B) Tyrosinated α-tubulin was significant increased in the PFC of 3 mg/kg

psilocybin treated mice and in the amygdala of psilocybin treated mice at both doses compared to

vehicle-treated controls [PFC: p=0.1009; amygdala: p=0.0328]. C) PSD-95 expression was significantly

increased in the PFC upon treatment with 1.5- and 3 mg/kg (SC) psilocybin, but not in the amygdala

[PFC: p=0.0074; amygdala: p=0.2234]. D) SV2A expression was significantly increased in the PFC upon

treatment with 1.5- and 3 mg/kg (SC) psilocybin, but not in the amygdala [PFC: p=0.0118; amygdala:

p=0.4426]. E) Synaptophysin expression was significantly increased in the PFC upon treatment with 1.5-

and 3 mg/kg (SC) psilocybin, but not in the amygdala [PFC: p=0.0134; amygdala: p=0.1906]. One-way

ANOVA, Fisher’s LSD post-hoc tests, n=6-10 mice per treatment group, *p<0.05, **p<0.01, *** p<0.001.

Data are shown as mean± SEM.
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Psilocybin has shown rapid and sustained antidepressant effects in patients with

major depressive disorder (MDD), yet the neurobiological mechanisms underlying

these outcomes remain unclear. This study aimed to bridge clinical and preclinical

findings by investigating the relationships between 5-HT2A receptor occupancy (RO)

achieved after administration of psilocybin and its effects on behavior and markers

of neuroplasticity in mice.

In vivo 5-HT2A RO was determined via displacement of [3H]MDL100,907 in the

prefrontal cortex. To relate RO with behavioral outcomes of psilocybin, we

assessed the head twitch response (HTR) acutely and investigated behavior in the

elevated zero maze (EZM) and forced swim test (FST) 20-24h post-drug.

Neuroplastic changes were assessed by measuring α-tubulin post-translational

modifications (PTMs) and expression of key synaptic proteins in both the prefrontal

cortex and amygdala.

• Administration of psilocybin (0.032–10 mg/kg, SC) caused dose-dependent occupancy of 5-HT2A

receptors in the PFC and produced the expected inverted-U shape dose response curve in HTR.

• Assessment of locomotor activity in the same animals revealed suppression of activity at doses ≥ 

3.2 mg/kg. Analysis of the HTR data showed peak HTR occurred at 57% occupancy, while the 

peak HTR rate occurred at 73% occupancy.

• Psilocybin showed dose-dependent effects in the EZM and FST at 20 and 24 h, respectively.

• Psilocybin significantly decreased acetylation and increased tyrosination of alpha-tubulin in both 

the PFC and amygdala, while other markers of synaptic plasticity were increased only in the PFC.

Dose-dependent displacement of [3H]MDL100,907 in the PFC 

after psilocybin administration in mice

Introduction

Total and peak HTR rate correlate with 5-HT2A RO

Psilocybin produced dose-dependent effects on mouse behavior 

in EZM and FST 20 – 24 h post-administration

Psilocybin altered markers of cytoskeletal and synaptic plasticity
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Methods

Results

Figure 1 - 5-HT2A receptor occupancy produced

by administration of psilocybin. Figure 1 depicts

the mean (± SEM) percent occupancy of 5-HT2A

receptors in the prefrontal cortex of mice, measured

30 minutes after administration of psilocybin (0.1 – 10

mg/kg, SC). A curve was fit using nonlinear

regression and the RO50 was calculated to be 0.88

mg/kg (95% CI: 0.143-6.67) with an Emax of 79.04%

(95% CI: 56.16-130.9).

Psilocybin dose-dependently decreased locomotor activity

Conclusions

Psilocybin dose-dependently increased the HTR 

Figure 2 - Effects of psilocybin on HTR. A) HTR count of psilocybin (0.1 – 10 mg/kg, SC) over 20

mins. Dots represent the individual animals’ scores. A one-way ANOVA showed a significant main effect

of psilocybin (F(5, 66) = 23.00, p < 0.0001). B) Total distance traveled. Dots represent the individual

animals’ scores. A one-way ANOVA showed a significant main effect of psilocybin on the total distance

traveled (F(5, 66) = 20.35, p < 0.0001). *p<0.05, **p<0.01, ***p<0.001, **** p<0.0001 versus vehicle

(Dunnett’s multiple comparison test). Data are mean ± SEM.

Figure 3 - Effects of psilocybin on locomotor activity. A) Time course of HTR counts in 2 min bins. A

two-way repeated measures ANOVA revealed a significant main effect of time (F(3.914, 258.3) = 45.22, p

< 0.0001, ε = 0.4349), a significant main effect of group (F(5, 66) = 23.00, p < 0.0001), and a significant

time x group interaction (F(45, 594) = 15.93, p < 0.0001). B) Time course of locomotor activity in 2 min

bins. A two-way repeated measures ANOVA revealed a significant main effect of time (F(3.004, 198.3) =

101.8, p < 0.0001, ε = 0.3338), a significant main effect of group (F(5, 66) = 20.35, p < 0.0001), and a

significant time x group interaction (F(45, 594) = 7.611, p < 0.0001). *p<0.05, **p<0.01, ***p<0.001, ****

p<0.0001 versus vehicle (Dunnett’s multiple comparison test). Data are mean ± SEM.

Figure 4 - The relationship between 5-HT2A RO and the HTR for psilocybin. A) The % receptor

occupancy (%RO) of 5-HT2A receptors is plotted along with the HTR dose-response curve for psilocybin.

HTR (blue) is plotted on the left Y-axis, and %RO (black) is plotted on the right. Dashed lines show where

on the RO curve the peak effect on HTR occurs (44%). B) The %RO is plotted along with the mean peak

HTR rate for psilocybin. The peak HTR rate was determined by taking the 2-min time bin that showed the

greatest number of HTRs for each animal and dividing by 2 to get the peak HTR rate (HTR/min). HTR

rate (blue) is plotted on the left Y-axis, and %RO (black) is plotted on the right. Dashed lines show where

on the RO curve the peak HTR rate occurs (62%). C) Correlation between %RO and total HTR. D)

Correlation between %RO and peak HTR rate. Data are mean± SEM.

Figure 5 - Experimental design Schematic. C75BL/6 mice were handled and dosed with psilocybin (1.5

or 3 mg/kg, SC). 20h post administration, mice were exposed to the EZM. Four hours later, the same

mice were tested in the FST and tissue was collected for subsequent biomarker analysis.

Figure 6 - Psilocybin produces dose-dependent effects on mouse behavior in the EZM and FST. A)

Open areas time ratio 20h post-administration. While psilocybin at the lower dose (1.5 mg/kg, SC)

increased the time spent in open areas compared to the vehicle group, the higher dose (3 mg/kg, SC) did

not. B) FST immobility time 24h post-administration. While psilocybin at the lower dose (1.5 mg/kg, SC)

had no effect on immobility time compared to the vehicle group, the higher dose (3 mg/kg, SC)

significantly reduced immobility time. One-way ANOVA, Fisher’s LSD post-hoc tests, n=6-11 mice per

treatment group, *p<0.05, *** p<0.001. Data are mean± SEM.
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