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1. What are psychedelics and
why should we care?



Psychedelic substances

* Naturally occurring substances used
since time immemorial for cultural and

medicinal uses

Samorini 2001: Tin Tazariff, Tassili, Algeria, 9,000 years B.P.
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Psychedelic substances

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

Psilocybin, LSD, DMT
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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 5SHT2A

receptor 5-HT,,R
EEE T - =
Beliveau et al. 2017 15 (pmol/ml) 60

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



Psychedelic substances

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

Psilocybin, LSD, DMT

High affinity to the serotonergic SHT2A receptor

Induce altered states of consciousness

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

Ald(‘)’us
Huxley

__*L_ _‘-——.e__——.

THE DOORSf
PERCEPTION




Psychedelic substances

Flashbacks of acute psychedelic - * Interviewed participants

expen

10/15 interviewed
9/15 interviewed
7/15 interviewed

enc - . "
Peeelings of isolation / stigmatization = total number including survey complaters

Derealization
Anxiety symptoms 14/15 interviewed vs 26/32 survey completers
Panic 1315 interviewed vs 20/32 survey completers

Intrusive thoughts 12/15 Interviewed vs 17/32 survey completers

Obsessive thoughts / behaviour 11/15 interviewed vs 17/32 survey completers

Psychological distress 11/15 interviewed vs 17/32 survey completers
Sleep disturbances 8/15 interviewed vs 16/32 survey completers
Symptoms of depression 9/15 intenviewed v 15/32 survey completers

Complete loss of pleasure 915 interviewed vs 13/32 survey completers

Symptoms

Extrame/problematic distractability 6/15 Interviewed vs 11/32 survey completers

Abnormally high mood 4715 imerviewed vs 10/32 survey completers
6/15 imterviewed vs 10/32 survey completers

6/15 Interviewed vs 8/32 survey completers

Suicidal thinking/planning/behaviow

Visual disturbances such as seeing auras, halos, visual

Paranoia 4/15 Interviewed vs 5/32 survey completers

3/15 mterviewed vs 5/32 survey
completers
3/15 interviewed vs 5/32 survey completers

Delusional thinking

Addictive thoughts and
behaviour _

Auditory hallucinations 2/15 interviewed vs 4/32 survey comploters
impulsive behaviour|

Self-harm

1/15 imterviewed vs 3/32 survey completers
1/15 mterviewed vs 1/32 survey completers

I
5 10 15 20 25

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

 Psilocybin, LSD, DMT

 High affinity to the serotonergic SHT2A receptor

* Induce altered states of consciousness -

* Risk factors

Bremler et al 2023
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Psychedelic substances and mental health

Psilocybin produces substantial and sustained decreases in depression
and anxiety in patients with life-threatening cancer: A randomized
double-blind trial

Roland R Griffiths, Matthew W Johnson, Michael A Carducci, more... Show all authors v

First Published November 30, 2016 = Research Article | Find in PubMed | M) Check for updates
https://doi.org/10.1177/0269881116675513

Article information v LAILmetric 2551 0‘@ @ |




Psychedelic substances and mental health

Psilocybin produces substantial and sustained decreases in depression
and anxiety in patients with life-threatening cancer: A randomized
double-blind trial

Roland R Griffiths, Matthew W Johnson, Michael A Carducci, more... Show all authors v

Firstl  THE LANCET oAt
https:  Psychiatry ubmit Article

Articl

ARTICLES | VOLUME 3, ISSUE 7, P619-627, JULY 01, 2016

Psilocybin with psychological support for treatment-resistant depression:
an open-label feasibility study

Dr Robin L Carhart-Harris, PhD 2 » Mark Bolstridge, MD « James Rucker, MD ' « CamillaM J Day,MD T «

David Erritzoe, MD « Mendel Kaelen, BSc « etal. Show all authors « Show footnotes

Open Access « Published: May 17,2016 « DOI: https://doi.org/10.1016/5S2215-0366(16)30065-7 «
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Psychedelic substances and mental health

Psilocybin produces substantial and sustained decreases in depression
and anxiety in patients with life-threatening cancer: A randomized
double-blind trial

Roland R Griffiths, Matthew W Johnson, Michael A Carducci, more... Show all authors v

Firstl  THE LANCET

https:  Psychiatry Submit Article |

Articl
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Rapid antidepressant effects of the psychedelic
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an open-label feasibility study randomized placebo-controlled trial

Dr Robin L Carhart-Harris, PhD 2 » Mark Bolstridge, MD « James Rucker, M Published online by Cambridge University Press: 15 june 2018

David Erritzoe, MD « Mendel Kaelen, BSc « etal. Show all authors « Show foof
Fernanda Palhano-Fontes, Dayanna Barreto, Heloisa Onias, Katia C. Andrade, Morgana M. Novaes,

(O STS AW NS uCE I 111 [ VYo B Y EAA A X0 R Lo [ B T e Sy L LR =AM R M TR PARRY  Jessica A. Pessoa, Sergio A. Mota-Rolim, Flavia L. Osério, Rafael Sanches and Rafael G. dos Santos

ﬁ Check for updates



Psychedelic substances and mental health

Psilocybin produces substantial and sustained 7o ™ 7T

and anxiety in patients with life-threatening car Psychiatry
double-blind trial

Roland R Griffiths, Matthew W Johnson, Michael A Carducci, more... ARTICLES | VOLUME 5, ISSUE 6, P486-497, JUNE 01, 2018

Submit Article
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Psilocybin produces substantial and sustained < 7 T

and anxiety in patic patre medicine
double-blind trial

Roland R Griffiths, Matthew

Articl MDMA-assisted therapy for severe PTSD: a

Psychedelic substances and mental health
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Psychedelic substances and mental health

Psilocybin produces substantial and sustained S c 7 avcer ~ ~ 7T -
and anxiety in patic patre medicine o
double-blind trial Explore content » OFigiNal Investigation o
Roland R Griffiths, Matthew

August 24, 2022
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A Randomized Clinical Trial
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David Erritzoe, MD « Mendel Kaelen, |
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JAMA Psychiatry. 2022;79(10):953-962. doi:10.1001/jamapsychiatry.2022.2096



Psychedelic substances and mental health
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Psychedelic substances and mental health

Psilocybin p J N
and anxiety | —SubmltArtncle

double-blind The NEW ENGLAND
Roland R Griffiths JOURNAL o MEDICINE
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Psychedelic substances and mental health
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Active phase 2/3 clinical trials

Existential distress due Chronic pain Headache
to medical iliness 4 2 Other (anorexia, Parkinson's,
7 ' PTSD, OCD, MC!, 1BS)
| 6
Classic
(66 trials) ' :
Mood disorder hallixcd mood/anxiety/stress
24
— Alcobol and ~Anxiety disorder
other substance
use disorder
7
~Existential distress due to
medical illness
1 Baorderline personality disorder
1
Entactogens/
empathogens %
e.g.. MDMA
(14 trials) PTSD Schizophrenia
8 Alcohol use disorder/PTSD ’
comorbidity — Obsessive~-compulsive dsorder

2 1



Psychedelic substances: potential mechanisms of action

Neuroplasticity

Social learning

Anti-inflammation

Updating beliefs

1. Psychoplastogen model

2, Social learning model

3. Anti-inflammatory model

Aghajonian & Marek, 1999

5-HT2a receptor

classic
psychedelics \

\
-

other receptor types, including
D2, SHT-1A and TAAR receptors

+ TrkB
& y
cFos glutamate release

classic e I I =y

Py 5-HT2a mTOR signaling
A A
N\ AMPA «”

Oxytocin release

MOMA Activation of oxytocin =2

receptors in the NA

/v NF-xB 1\

inhibition of L6
DOl — TNFa

\ S-HTZo‘/‘
Elk and Yaden 2022

|
" 3
‘ﬁ?&‘}’ —» Increased EPSPCs and sESPCs
3 4

neuroplasticity
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Olson, 2022

Critical period for social
reward leaming
Navdou et af, 2019

Anti-inflammatory
effect
Michols et o, 2019



Psychedelics reopen the social reward learning critical period

Psychoplastoge

Ly et al 2018; Nardou et al 2023

4

Acute subjective effects (human)

increased:
neurite growth
spine density

synaptogenesis

Critical period open state (mouse)
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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

PH RSFC (LSD v placebo)

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

» Psilocybin: reduced connectivity between posterior

cingulate cortex and vmPFC ) ) increased
/ ' / (orange) & decreased
(blue)
vmPFkC
8 4 connectivity after
Psilocybin desynchronizes the human brain 7 [ : . ) psilocybin > after

placebo

Joshua S. Siegel &, Subha Subramanian, Demetrius Perry, Benjamin P. Kay, Evan M. Gordon, Timothy O.

Carhart-Harris et al. 2012, 2016

Laumann, T. Rick Reneau, Nicholas V. Metcalf, Ravi V. Chacko, Caterina Gratton, Christine Horan,

Samuel R. Krimmel, Joshua S. Shimony, Julie A. Schweiger, Dean F. Wong, David A. Bender, Kristen M.

Scheidter, Forrest I. Whiting, Jonah A. Padawer-Curry, Russell T. Shinohara, Yong Chen, Julia Moser,

Essa Yacoub, Steven M. Nelson, ... Nico U. F. Dosenbach  + Show authors

Nature 632, 131-138 (2024) | Cite this article

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



Psilocybin desynchronizes the human brain

a Microscale b Large scale
Divergence of single-unit spiking from the LFP ¢ synchrony : T spatial complexity (entropy)

Baseline 1 Peychedelic

5-HT, ,rexpressing pyramidal neurons Baseline Psychedelic

Spiking | | | I 2 L B B O R s AV AV AV AV AV Nyttt
Local field . AN S s s e

potential : N NS NI L NI NN Il N o
' Nested synchrony ; Degynchronization
Psychedelic onset Psychedelic onset

-

» Sense of self « Theory of mind -0.05 T 0.05
» Introspection » Time and space AMlocal NGSC

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



Psilocybin’s neurotrophic and therapeutic effects

b Neurotrophic/antidepressant time course
== Daily SSRI == Psilocyhbin = Ketamine
%
,,,,,,,, ‘;’1
2
8
3
z
Prorotalconexand | Nomallayrs | brewowophic 1 newirophc
ppocam | : ¥ A ’ 1 2 4
hi o arbarization example, BDNF) synaptogensis 9 Wefj.s » O

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



Persisting effects: hippocampal connectivity

a Hippocampus change b Persistent effects: anterior hippocampus
Acute
P1 P3 P4 P5 P6 P7
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Siegel et al Nature 2024; Siegel et al Nature Medicine 2026



Persisting effects: prefrontal cortex

(a) Salience network (b)
Change ayahuasca > change placebo "
30 36 42 =S 06
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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

nature > neuropsychopharmacology > articles > article

Article Open access Published: 09 April 2025
Psilocybin therapy for mood dysfunction in Parkinson’s

disease: an open-label pilot trial

Ellen R. Bradley &, Kimberly Sakai, Gisele Fernandes-Osterhold, Baldzs Szigeti, Connie Ludwig, Jill L.

Ostrem, Caroline M. Tanner, Meredith A. Bock, Katiah Llerena, Patrick R. Finley, Aoife O’'Donovan, Jose

Rafael P. Zuzuarregui, Zachary Busby, Amber McKernan, Andrew D. Penn, Aliss C. C. Wang, Raymond

C. Rosen & Joshua D. Woolley

Neuropsychopharmacology 50, 1200-1209 (2025) | Cite this article
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Psychedelic and older adults: Alzheimer’s disease

@ JOHNS HOPKINS ’ Center for Psychedelic &

Consciousness Research
SCHOOL of MEDICINE

About EnrollinaStudy Media Resources Employment Contact Donate X in

Psilocybin is Being Studied as a
Potential Aid for Depression in Early
Alzheimer’s Disease

Have you recently been diagnosed with Alzheimer’s Disease? Are you feeling depressed? Sign up
to participate in a research study examining a unique approach to depression in people with Mild
Cognitive Impairment (MCI) or early Alzheimer's Disease (AD).

Researchers at Johns Hopkins University are studying psilocybin — a psychoactive substance found
in certain kinds of mushrooms - to see whether it can help people with depression and
Alzheimer's Disease when administered in a safe and supportive setting. Volunteers will
additionally receive free counseling.

To find out more about this study, call 410-550-5466.

Principal Investigators: Albert Garcia-Romeu, Ph.D. & Paul B. Rosenberg, M.D.
Protocol: IRB00175915




Psychedelic and older adults

e . L . SRSy
£5u)  The American Journal of Geriatric Psychiatry |
N ﬁ% { Volume 32, Issue 9, September 2024, Pages 1047-1059

Regular Research Article

Effects of Psychedelics in Older Adults: A
Prospective Cohort Study

Hannes Kettner M.Sc. @ & X Leor Roseman Ph.D. ? ¢, Adam Gazzaley M.D., Ph.D. © d

Robin L. Carhart-Harris Ph.D.  ® 4 Lorenzo Pasquini Ph.D. ¢ & &




Questions

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

 Are there any predictors of well-being chance?



Study design

2 weeks 2 weeks

2 weeks 6 months

Baseline > > Key > Final
endpoint endpoint
. N=886 « Well-being * Well-being * Well-being « Well-being
. Well-being « Psychological  Psychologica * Psychologica « Psychologica
. Psychologica surveys | surveys l surveys | surveys
| surveys * Setand
° demo Sett|ng
metrics

Kettner et al. 2021



Well-being improves in older adults
following psychedelic sessions
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Experiential predictors of well-being change
in older adults compared to younger adults
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Conceptual model

A. Theoretical model

Intervention Mechanistic target

High dose Acute 5HT2AR
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Trial design
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Conclusions

Psychedelic substances are serotonergic SHT2A 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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