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Psilocybin LSD

preferential 5-HT2A and 5-HT1A agonist 
stimulates serotonin and 
dopamine receptors

Psychoactive Substances 

MDMA

serotonin, norepinephrine and 
dopamine releaser 

DMT

preferential 5-HT2A agonist 



Psychedelics Change the Activity of Neurons 

Preller et al. 2018



From Neurons to Interactions with the Environment



From Neurons to Interactions with the Environment



The Thalamic Filter Model



Thalamic Seed-Based Connectivity

Preller et al., 2018



red: increased effective connectivity
blue: decreased effective connectivity

LSD-Placebo

Preller er al., 2019, PNAS

Thalamic Connectivity under LSD



What about the Cortex? 



Preller et al., 2020; Preller at al., 2018

LSD vs. Placebo Psilocybin vs. Placebo

≈

Psilocybin: Study DesignChanges in GBC are similar under LSD and Psilocybin



Psilocybin: Study DesignTime-dependent Effects of Psilocybin

Preller et al., 2020



Preller at al., 2018

Psilocybin: Study DesignLSD-incuded Changes correlate with HTR2A Gene Expression 



Psilocybin: Study DesignBaseline Connectivity Correlates with Magnitude of 
Psilocybin Effects

Preller et al., 2020



Psilocybin: Study DesignDysbalance between Sensory Processing and Integration

Vollenweider & Preller, 2020, NRN



Mueller et al., 2021

Circuit-Level Changes under MDMA



Lasting effects of single doses



Pasquini et al., 2020

Post-acute Circuit Changes (24h)  

Ayahuasca: healthy participants Psilocybin: depressed patients

Carhart-Harris et al., 2017



Long-term Circuit Changes: No consistent pattern

Barrett et al., 2020

McCulloch et al., 2022



Conclusions

• Acute changes in thalamic gating and network (dis-) integration

• Changes in functional connectivity align with 5-HT2A receptor distribution

• Similar effects across psychedelics, not MDMA

• Inconsistent results on long-term changes so far



Knowledge Gaps

• How do cuircuit-level changes contribute to clinical efficacy? 

• Trans-diagnostic mechanism is unclear

• Inter-individual variability is unclear

• Dose-response studies are missing

• Cross-pharmacology comparisons are needed to understand specificity
of (network) effects

?► Understanding the mechanism of 
action is essential for optimizing the
therapeutic approach



0The self and others: A pharmacological neuroimaging
study on the role of the serotonin 2A receptor in self-

experience and social cognition 
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Thank you!


	0
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	0

