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1. What are psychedelics and 

why should we care?



Psychedelic substances

Samorini 2001: Tin Tazariff, Tassili, Algeria, 9,000 years B.P.
Cultural and medicinal uses of Psilocybe mushrooms. 

Modified from Borhegyi, 1961; Wasson, 1980.

Jay 2013: Albert Hofmann

• Naturally occurring substances used 
since time immemorial for cultural and 
medicinal uses
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• Naturally occurring substances used since time 
immemorial for cultural and medicinal uses

• Psilocybin, LSD, DMT

Vollenweider et al. 2020; Barrett et al. 2020; Davis et al. 2020; Cameron et al. 2020

Kelmendi et al., 2022
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Vollenweider et al. 2020; Barrett et al. 2020; Davis et al. 2020; Cameron et al. 2020
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Psychedelic substances

• Naturally occurring substances used since time 
immemorial for cultural and medicinal uses

• Psilocybin, LSD, DMT

• High affinity to the serotonergic 5HT2A receptor

• Induce altered states of consciousness

• Risk factors

Bremler et al 2023



Psychedelic substances and research

Petranker et al., 2020



Psychedelic substances and mental health
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Psychedelic substances and mental health



Active phase 2/3 clinical trials



Elk and Yaden 2022

Psychedelic substances: potential mechanisms of action

• Neuroplasticity

• Social learning

• Anti-inflammation

____________________

• Updating beliefs



Psychedelics reopen the social reward learning critical period

Ly et al 2018; Nardou et al 2023



2. Can we map these plasticity-related 
changes in the human brain?



Intrinsic functional connectivity

• Coherent fluctuations in the BOLD signal (<0.1 Hz) 
among distant gray matter regions

• Used to map large-scale brain networks

Fox et al. 2005

Seeley et al. 2007; Buckner et al. 2008; Smith et al. 2009; Bullmore and Sporns 2012



Neural correlates of acute psychedelic effects

• LSD: reduced connectivity between parahippocampal 
cortices and posterior cingulate cortex

• Psilocybin: reduced connectivity between posterior 
cingulate cortex and vmPFC

Carhart-Harris et al. 2012, 2016

Kometer et al. 2012; Kraehenmann et al. 2012; dos Santos 2016; Girn et al. 2020



Psilocybin desynchronizes the human brain

Siegel et al Nature 2024; Siegel et al Nature Medicine 2026



Psilocybin’s neurotrophic and therapeutic effects

Siegel et al Nature 2024; Siegel et al Nature Medicine 2026



Persisting effects: hippocampal connectivity

Siegel et al Nature 2024; Siegel et al Nature Medicine 2026



Persisting effects: prefrontal cortex

Lyons et al Nat Comm 2026 (in press); Pasquini et al 2016; McDrummon et al 2022; Doss et al 2021; Daws et al 2022



3. Frontiers: psychedelics for older adult



Psychedelic and older adults: Parkinson’s disease



Psychedelic and older adults: Alzheimer’s disease



Psychedelic and older adults



Questions

• How is well-being changing in older adults 
attending guided psychedelic sessions?

• Are there any predictors of well-being chance?



Study design

Baseline 𝚿 Endpoint 1 Key 
endpoint

Final 
endpoint

2 weeks 2 weeks 2 weeks 6 months

• N=886
• Well-being
• Psychologica

l surveys
• demo

• Well-being
• Psychologica

l surveys

• Well-being
• Psychologica

l surveys

• Well-being
• Psychologica

l surveys

• Well-being
• Psychological 

surveys
• Set and 

setting 
metrics

Kettner et al. 2021



Well-being improves in older adults 
following psychedelic sessions

Kettner et al. 2024



Experiential predictors of well-being change 
in older adults compared to younger adults

Kettner et al. 2024



Acute 5HT2AR 
activation

Mechanistic target

(+) neuroplasticity
(-) neuroinflammation 
/neural injury

Proximal outcomesIntervention

High dose 
psilocybin

(-) AD pathology
(-) Cognitive decline

Distal outcomes

(+) DTI (AxDi)
(+) fMRI (PFC)
(-) GFAP, NfL, 
TNF-𝛂

Markers

(+) neuroplasticity
(-) neuroinflammation 
/neural injury

Proximal outcomesIntervention

25 mg 
psilocybin

A. Theoretical model

B. Conceptual model N=40 AD+/40 AD-
 1:1 randomized

Baseline surveys, plasma, 
neuroimaging

High
 Psi

High 
DxtAE

/R
R

C. 

Wellbeing

Baseline surveys, plasma, 
neuroimaging

EE
G

Conceptual model

Low
 Psi

Low 
Dxt

https://clinicaltrials.gov/study/NCT07386730 

https://clinicaltrials.gov/study/NCT07386730


Week :

Visit :

Remote screening
Questionnaires

~

Screening visit
Questionnaires
ECG
Urine test
Interview

1

Prep 1
Ratings
1st Plasma
1st MRI/EEG

Prep2
    Ratings

Follow-up 1
    Ratings

Key endpoint
Ratings
2nd Plasma
2nd MRI/EEG

Dosing
            Ratings
            EEG

Remote In 
person

-6

Follow-up 2
    Ratings

2

-3 -1

3

0 1 2

4

3 3 months

Long-term
    Ratings

3rd Plasma

Trial design



Conclusions

• Psychedelic substances are serotonergic 5HT2A receptor agonist increasingly 
explored for their fast and sustained effects on clinical symptoms

• Mechanisms of action may include increased neuroplasticity, anti-inflammatory 
properties, as well as opening a window for social reward

• Acutely, psychedelics desynchronize the brain; longitudinally psychedelics may 
affect the hippocampus and prefrontal cortex

• Psychedelics interventions are being investigated for older adults
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