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DISCLAIMER: The information presented here is not intended
or implied to be a substitute for professional medical advice,
diagnosis or treatment recommendations. All content, including
text, graphics, images and information, contained on or
available through this talk is for educational purposes only. A
full database of current clinical trials with psychedelics in the
US and abroad, can be found at:
https://clinicaltrials.gov/ct2/home

| am a neuroscientist, not a clinician or medical doctor.


https://clinicaltrials.gov/ct2/home

Know the history of
psychedelics

Learning Objectives

Understand
objective and
subjective effects
of psychedelics

Identify common
psychedelics

Know the
therapeutic and
healing uses of

common

psychedelics

Be aware of current
research with
psychedelics



Overview

AWhat are psychedelics and entheogens?

AHistory of clinical research on natural and synthetic

psychedelics and the War on Drugs

ACurrent renaissance of clinical trials with psychedelics

A

he future of psychedelic-assisted therapy and research



What Are Entheogens?

NEnt heogens are psychoact.luwe
substances that induce alterations St

in perception, mood, '
consciousness, cognition, or

behavior for the purposes of

engendering spiritual development

or otherwise in sacredycont e:

———

https:// en.wikipedia.orgwiki/Entheogen



Common Entheogens

Psilocybin-containing mushrooms
Ayahuasca
Ibogaine

Mescaline-containing cacti



History of Entheogens

4 Entheogenic plants and fungi are
central to ritualistic and traditional
medical practices in indigenous

cultures worldwide

A Civilizations have used entheogens for

thousands of years




MODERN HISTORY
A Earliest scientific research: 1896 isolation of Mescaline from peyote

cactus by Arthur Heffter.

A 1938 => LSD synthesized at the Sandoz research labs in Switzerland
by Dr. Albert Hofmann.

ALSD marketed as Delysid => Tool to aid the release of repressed
materi al dur I n g iNERS - Psychi af
psychotic patientso.

A The first experimental use of LSD was as a psychotomimetic - a drug
mimicking psychosis.

ACIAprojectMK-Ul t ra => fATruth drugo for

A 1959 => Albert Hoffman isolated the active principle psilocybin from
the mushroom Psilocybe mexicana. findocybino
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Schizophrenia Bulletin vol. 46 no. 6 pp. 13961408, 2020
doi1:10.1093/schbul/sbaall7
Advance Access publication 18 September 2020

Hallucinations Under Psychedelics and in the Schizophrenia Spectrum: An
Interdisciplinary and Multiscale Comparison

Pantelis Leptourgos®:!'*#“, Martin Fortier-Davy*#, Robin Carhart-Harris’, Philip R. Corlett', David Dupuis®,
Adam L. Halberstadt>*, Michael Kometer’, Eva Kozakova®’“, Frank LarQi'*!%, Tehseen N. Noorani*“, Katrin H.
Preller’, Flavie Waters", Yuliya Zaytseva®'4, and Renaud Jardri'>'%:



Table 3. Comparison of the phenomenology of psychotic and serotonergic hallucinations

Schizophrenia Spectrum 5-HT,, Agonists Comparison

Sensory modalities Mainly AH (multimodal in Mainly VH (multimodal in some Different
some cases) cases)

Content No geometric hallucinations Geometric hallucinations Different
Complex hallucinations Complex hallucinations (ordinary
(mostly ordinary entities) and extraordinary entities)

Meaning Strong existential/metaphysical Strong existential/metaphysical Similar
meaning meaning

Reality monitoring/insight Poor reality monitoring Reality monitoring and insight Difterent
and insight often preserved

Duration Recurrent psychotic episodes; Transient states, lasting a few Different
they can last from several hours.
weeks to several months. Long-term perceptual
Hallucinatory episodes during effects are rare.

psychotic episodes can last several
seconds or minutes; continuously
present in some individuals.

connectivity between visual
cortex and amygdala in SCZs
(AH and VH)

RSN, resting-state networks; DMN, default mode network; CEN, central-executive network; SN, salience network.
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Psychedelic-What 060s I n a

Phanerothyme: From Greek phanein, At o r ethmas| , Omiamd, soul o.
Coined by British writer Aldous Huxley (18941 1964) to describe the effect of mind-altering
drugs such as LSD. He first used the term in a letter (1956) to his friend Humphry Osmond
(19171 2004), who counter-proposed the term psychedelic, which has the same

etymol ogi cal -sewnesa&l iorfg.nomi nd

nNTo make this wor io fathom he

sublime angelic

Take half a gramme of Just take a pinch of

phanerothymeo . psychedel i

- Aldous Huxley, 1956 - Humphry Osmond

Psychedelic: Ps y ¢ (md)+d Ul o(wmake visible,toreveal)= fAimr edeal i ng



Integration of Entheogens into Modern Culture

A Popularized in Western cultures in the
1950s and 60s

A Became Schedule | substances in the
1970s

Recent revival in psychedelic research

& Breakthrough Therapy Designation

for psilocybin treating depression




MODERN HISTORY

A Psycholytic therapy: Low doses to aid psychoanalytic process.

A Psychedelic therapy: High doses leading to so-called mystic
experiences.

A Abram Hoffer and Humphrey Osmond; Canada 1953.

A Initial intention: produce delirium tremens like experiences with
psychedelics.

A Change of approach A pleasant, non-threatening surroundings,
talked them through the experience, facilitating transcendental
Amystical o experience.

A Bill Wilson (AA) A Took LSD under the guidance of Humphrey
Osmond.

ALSD A Profound insight and connection to a higher power.

A AA strongly opposed to his experimenting with a mind-altering
substance.




CLASSIFICATION
AClassical psychedelics:
Alndoleamines
AErgolines (i.e., LSD)
Albogoids (i.e., Ibogaine)
ATryptamines (i.e., DMT, 5-MeO-DMT, psilocybin,
psilocin).
APhenylalkylamines
APhenethylamines (i.e., Mescaline)
APhenylisopropylamines (i.e., DOI)
AEntactogenic phenylalkylamines (i.e., MDMA)
ADissociative anesthetics/miscellaneous (i.e., PCP, ketamine,
Salvia).
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War on Drugs
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Papers in PubMed

Publication Trends: 1950-2017
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Psychedelics Could Trigger A 'Paradigm S coholics stop drinking,
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Usona Institute

Receives FDA AT
Breakthrough S W
Therapy - YR
Designation . e
for Psilocybinfor J
the Treatmentof F o
Major Depressive

Disorder

SHOARE ggﬁecstasytre MiChael PO||aﬂ

Kai Kupferschmidt Author of The Omnivore’s Dilemma

04 Jul 2014
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D Objective Effects

Default Mode Network
Ent heogens reduce néconnectivity

connectivity betweenbr ai n net wor ks that do
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Petri et al. (2014) J. R. Soc. Interface.
PLACEBO PSILOCYBIN https://doi.org/10.1098/rsif.2014.0873



D Objective Effects

Physiological
& Increased heart rate and blood pressure

& Increased body temperature



W Subjective Effects

Sensory distortions

A Closed-eye imagery

A Open-eyed imagery

A Distortions of body image

A Synesthesia
Dream-like ideation & processing
Hypersensitivity to sensory stimuli

Unusual thought processes

Childlike sense of wonder and imagination



Subjective
— Effects

Internal unity

External unity

Transcendence of time and space
Sense of sacredness

Poetic quality

Deeply felt positive mood

Griffiths et al. Journal of psychopharmacology (2008)
doi:10.1177/0269881108094300
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" Psychedelic -Assisted Psychotherapy

Assist the therapeutic process

A Inner healer

Integration sessions are important
Therapeutic effect
A Mindset of patient and therapists
A Intentions
A Environment

A Entheogens




Therapeutic Applications of Psychedelics

An evidence-based conceptual framework for mental health

Ketamine

Ayahuasca

Psilocybin

Depression '

Addiction

Marijuana

MDMA

Ibogaine

LSD
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. LSD and psilocybin for end of life anxiety

Epilepsy

. LSD and psilocybin for cluster headaches

. Psilocybin for depression Ketamine

. 12
. Ayahuasca for depression 14 15 T

Marijuana

. Ayahuasca for addiction Ayahuasca |-~

. Ayahuasca for PTSD
MDMA

. Ibogaine for addiction

. Psilocybin for addiction

© 00 N O 0 ~ 0N

. Psilocybin for OCD

-
o

. MDMA for PTSD

Ibogaine

11. MDMA for social anxiety in autistic adults

12. Cannabidiol for Dravet's syndrome LSD

13. Marijuana for PTSD

Psilocybin

14. Ketamine for depression

Cluster
Headaches

Published Published evidence
evidence : in animals or
in humans . proposed in reviews

15. Ketamine for PTSD T .......

Full reference list at; nielsonlab.umn.edu




Safety and Risks

Who should be cautious about consuming psychedelics?
A Current diagnosis or family history of:

Schizophrenia, Bipolar Disorder and Borderline
Personality Disorder

A Cardiovascular problems
& Pre-existing heart conditions

Patient Vulnerability
Sexual assault and exploitation



Three different structural classes of psychedelics
1. Phenylalkylamines: selective f S5HT, Mesgg'ri”;e(dﬁgf’te’

2. Tryptamines: non-selective for serotonin receptors
A 5HT,, + 5HT,5 + 5HT,

A SHT Psilocybin, Ayahuasca
> - 2C (DMT), Ibogaine (low
A BHT: + 5HT+ 5HT, affinity)

3. Lysergamides: non-selective for serotonin, dopamine and
norepinephrine receptors

A 5HT,, + 5HT 5 + 5HT, 5HT, + 5HT;+ 5HT, + 5HT,

A D,+D,+D;+D,
A 1+ o+ 1+, LSD




Function of 5-HT2AR Agonism?
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Psychedelic Neurobiology - Mechanisms
¢ Cell Reports

ARTICLE | VOLUME 23, ISSUE 11, P3170-3182, JUNE 12, 2018

Psychedelics Promote Struct
Plasticity

Calvin Ly « Alexandra C. Greb - Lindsay P. Cameron -« ...
David E. Olson 2 ' & « Show all authors « Show footnd

Open Access » DOI: https://doi.org/10.1016/.celrep.2018.05.

ne, Psychoplastogen '

Increased:
neurite growth
spine density
synaptogenesis

e " &Y



Psychedelic Neurobiology - Mechanisms

Neuron

Psilocybin

Psilocybin induces raj
of dendritic spines in e 1 W

Ling-Xiao Shao,’ Clara Liao,? lan Gregg,' Pasha
and Alex C. Kwan'-2%5"
Department of Psychiatry, Yale University School of Me

Longitudinal 2p imaging  Learned helplessness mEPSC recording

?Interdepartmental Neuroscience Program, Yale Univers Vs Saline _
SMedical Scientist Training Program, Yale University Scl (] W
4Department of Neuroscience, Yale University School of Al bl
SLead contact
*Correspondence: alex.kwan@yale.edu
https://doi.org/10.1016/j.neuron.2021.06.008 l l
Increase spine density Ameliorate stress-related Promote excitatory

for >1 month behavioral deficit neurotransmission



N3P U.S. National Library of Medici

ClinicalTrials.gov

Home >  Search Results >  Study Rec

Visual Surround Suppression ai

The safety and scientific validity of this study is"
and investigators. Listing a study does not meai
Federal Government. Know the risks and poteni
to your health care provider before participating

Sponsor:

University of Minnesota

Information provided by (Responsible Party):
University of Minnesota

University of Minnesota researchers are seeking healthy adults
who have tried “magic mushrooms” for a study exploring how the

drug psilocybin changes perception and expectation.

This study may be a good fit if

you:

« Are 25 - 65 years of age

+ Have good physical and mental
health

+ Have previous experience with
psilocybin

This study will involve a total of
7 visits over a 12-week period
and will include:
Interviews and psychological
testing
EEG, MRI, blood draws
2 separate day-long
drug/placebo sessions
Weekly check-in visits with
questionnaires
Baseline, between session, and
one-month follow ups.

Participants will be
compensated for their time.

UNIVERSITY OF MINNESOTA

IRB: Pro00045074 Driven to Discover®

For more information, contact:
psilo001@umn.edu

Study website:

yurces v About Site v PRS Login

(] Save this study

r: NCT04424225

lecruiting
2020
September 1, 2021

tions




Mushrooms (Psilocybin)

4-phosphoroyloxy-N,N-dimethyltryptamine

/ \



Mushrooms (Psilocybin)

A Humans have used for more than 7,000 years

A Gordon Wasson and Maria Sabina made
popular in the West from Psilocybe Mexicana
mushrooms in 1957

A Isolated and patented by Albert Hoffman in 1963

Pharmacology
A 5-HT2A receptors (serotonin)
A Effects last from 3-6 hours
A Moderate dose is around 2-3.5 grams




Mushrooms (Psilocybin)

Therapeutic uses

A

A

A

A

A

Addiction (alcohol, nicotine, cocaine)
Depression

Cluster Headaches

Existential Anxiety

OCD

Palliative Care

/



Mushrooms (Psilocybin)

Completed or active trials on ClinicalTrials.gov for treatment of

various disorders with psilocybin

MDMA

LSD




