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"What we ordinarily call ‘reality’ is
merely that slice of total fact which our
biological equipment, our linguistic heritage
and our social conventions of thought and
feeling make it possible for us to
apprehend.”

-Aldous Huxley
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The i
Psychedelics:

a few definitions ®
» psychomimetic: drug or substance that produces
psychological and behavioral changes resembling those of
psychosis . -\

» mind altering substances: something that changes a mood or
perceptions

» psychosis inducer: a substance that produces psychosis

» entheogens: a substance, typically of plant origin, that is
ingested to produce a non-ordinary state of consciousness |
for religious or spiritual purposes -




Ancient Times Early Science Prohibition Renaissance
and

Indigenous
Use



Ancient Times and Indigenous Use

» Evidence points to the use of psychedelic plants as early as 3500 BCE
» Traditional uses were tied to religious ceremonies, used for pain control and to prepare for battle

» Cacti including peyote, san pedro and peruvian torch containing mescaline which can be dried and
smoked or infused into water or alcohol (mescal)

» Psilocybin, a mushroom native to the Americas ingested through chewing or creating a tea, to treat
pain and participate in ceremonies

» Cannabis, typically from the marijuana plant, which has milder psychedelic properties

» Ayahuasca, a brew made from plants in the Amazon rainforest; contains the potent psychedelic DMT l’i i) |
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> Salvia, a flowering plant which is a dissociative whose leaves can be smoked, chewed or made into a
tea




Farly Science: late 1800s-1960s

1895 first scientific trial involving peyote in Washington, DC at (now) George Washington University

1912 Anton Kollisch,a German chemist, became the first person to synthesize MDMA

1919  Ernst Spath synthesizes mescaline

1931  Richard Manske, a Canadian chemist, is the first to synthesize DMT

1938  chemist Albert Hoffman created d-lysergic acid diethylamide, aka LSD

1943  Hoffman self administers; starts to publish on methodologies and findings

1947  Sandoz Laboratories markets LSD and distributes it to psychiatrists to study effects on mental disorders
1958  Hofmann isolates and figures out the structure of psilocybin and psilocin

1960s Stanislav Grof, MD, PHD carried out more than 4,000 LSD-assisted therapy sessions

1966 ban on manufacturing and sales of peyote, mescaline, LSD, and DMT were prohibited in the US

1968  ban on personal use or possession for any reason
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970 Controlled Substances Act- schedules



Timeline of LL.SD

Albert Hoffman Sandoz patent expires; US
synthesized LSD; classifies LSD as
searching for ergot- “investigational drug”
alkaloid derivatives useful Sandoz began producing creating restrictions on Controlled Substances
for medicinal purposes LSD medical and scientific use Act; Schedules
° (0] o (0]
(©) o o
Hoffman used himself as CIA starts ‘project "MK Possession of LSD made
the first human test study, Ultra”; administers LSD to illegal in US; research ban

subjects to monitor
response: military,
government agents,
physicians, mentally ill
patients, prostitutes, and the
public

ingesting 250 micrograms



Schedule 1 substance

|) Is deemed to have a high abuse potential

2) Has no legitimate medical use and
treatment

3) There is a lack of accepted safety for its
use under medical supervision

“the DEA’s definition for high potential for abuse really means that people will take it without a prescription. It
doesn’t necessarily mean that it has the possibility of people getting addicted”
—David Nichols, PhD, Professor of Medical Chemistry and Molecular Pharmacology




What
Happened?

» Before LSD was banned, the NIH funding more than |30
studies into the use of LSD for a variety of mental health
conditions including anxiety, depression and alcohol use
disorder

» Led to rapid advancements in brain science

» Adoption by the public of recreational use, and association
with Vietnam era anti-war sentiments, led to fear, altered
political landscape and ultimately banning of further study.
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Psychedelics Renaissance: Current State of Study

>

The efforts of a dedicated few early on, paved the way to the
recent resurrection of psychedelics study and renaissance

Roland Griffiths et al discovered that a dose of psilocybin led to
enduring improved mood and sense of well being when
administered therapeutically

Neuroimaging studies by Carhart-Harris and Nutt found that
psilocybin dosing produced alterations in brain function,
particularly in the default mode network, similar to an anti-
depressant effect

Petri G, Expert P, Turkheimer F, Carhart-Harris R, Nutt D, Hellyer
PJ, Vaccarino F. 2014 Homological scaffolds of brain functional

Studies paved the way for further investigation into depression, networks. ). R, Soc. Interface 11: 20140873,
anxiety, substance use disorders, etc

Likely future state, licensed for medicinal use in approved
diagnoses



Psychedelics Renaissance Timeline
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1998
1999
2006
2009
2011
2014
2016
2018
2019
2019

Franz Vollenweider discovers LSD and psilocybin bind 5-HT2A receptor

Roland Griffiths, PhD establishes research at Johns Hopkins University to study the effects of psilocybin
Griffiths publishes paper showing that psilocybin can induce mystical experiences

Robin Carhart-Harris, PhD studies psilocybin in the UK

Charles Grob, MD, publishes research on psilocybin reducing anxiety in cancer patients

Petri et al demonstrates with imaging that psilocybin increases neuronal connectivity.

Robin Carhart-Harris, PhD publishes on LSD increasing connectivity

Study illustrates that ayahuasca leads to significant decreases in symptoms of depression

Imperial College London launches Centre for Psychedelics Research*

Launch of Hopkins Center for Psychedelic and Consciousness Research*



PSYCHEDELICS TAKE FLIGHT 17 trials
S / \ /ave Over the past decade, there has been an increase in

clinical trials testing psilocybin, MDMA and LSD for

use in psychiatric conditions, including depression,

drug dependency and anorexia nervosa.

M = 1 trial Psilocybin B MDMA W LSD

2010 201 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021




Psychiatric indications™ under evaluation

Ayahuasca
Ibogaine
Ketamine
LSD
MDMA

Psilocybin

* Non-psychiatric indications under study as well including neurodevelopmental disorders (autism spectrum

disorders), neurodegenerative disorders (Alzheimer’s, Parkinson’s, MS), pain conditions like headache,
phantom limb and fibromyalgia, etc




Psychedelic medicine: a
re-emerging therapeutic
paradigm

Kenneth W.Tupper PhD, Evan Wood MD PhD, Richard
Yensen PhD, Matthew W. Johnson PhD

Table 1: Psychedelic agents currently under investigation for their potential benefits as adjuncts to psychotherapy
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Psychedelic drugs—a
new era in psychiatry!?

David Nutt, DM, FRCP, FRCPsych, FMedSci

Figure 1. fMRI image showing psilocybin induced attenua-
tion of brain activity in the subgenual cingulate cortex,
a brain area implicated in the generation of depression.
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About + Our Work + Our Research + News + Take Action + Store

Psychedelic Research for
Mass Mental Health .

At MAPS, we've been dedicated to psychedelic research since 1986. Now, we're shifting perceptions to give medicine and our society the
tools needed to heal—no matter who you are.



Classic Psychedelics

» Examples: LSD, Psilocybin, DMT (N,N-
dimethyltryptamine)

» Serotonergic hallucinogens

» Full or partial agonists of serotonergic 5-HT?2a
receptors

» Induce a state of altered perception, thought and
feeling

Psilocybin
Mechanism of Action

5HT-1A

Psilocybin (4-phosphoryloxy-N, N—dlmethylrrvptamm e) is de hmphnrylated by hepatic first-
pass metabolism into the 5-HT2A, 1A and 2C recep sil

Lysergic Acid Diethylamide (LSD)

Mechanism of Action

5.HT,, l

a, adrenergic

l Dopamine D2

5HT-2A partial agonist - Hallucinogenic effects
5HT-1A Partial Agonist




Empathogens /
Fntactogens

» Example: MDMA aka ecstasy (3,4-
methylenedioxymethamphetamine)

» Mixed serotonin and dopamine
reuptake inhibitors and releasers

» Induce a sense of emotional
connectivity and increased sociability

Methylenedioxy-Methamphetamine (MDMA)

Mechanism of Action

DA neuron

MDMA

Mechanism of Action

MDMA blocks SERT which is the serotonin
transporter increasing levels of serotonin in

the synaptic cleft Serobonin
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I)i1ssociatives

» Example: Ketamine

» Reduces excitation, causes sedation and perceptual
distortion

» Overly simplified: antagonism at NMDA receptor
» Leads to an increase in glutamate in the PFC

» Glutamate cascade stimulate receptors downstream that
may increase expression of synaptic proteins leading to
remodeling, e.g., increased synaptic plasticity

AMPA Receptor NMDA Receptor

Awakenings Infusion Center




Book Excerpt:

“I received my first license to practice clinical psychology in 1966 while teaching
psychology at the University of Michigan in Ann Arbor. One evening a colleague
invited me to his home where he offered me the opportunity to experience DMT
(dimethyltryptamine). | took one puff of the normal appearing cigarette, immediately
closed my eyes, lay back, and explored the very deepest core of my consciousness and
the very borders of the universe.

| had a clear sense that within the infinite universes | was smaller than what | see
while using an electron microscope. | experienced being and nothingness. The
experience lasted about twelve minutes. | sat up and asked for another puff. Once
again | embarked on inner-space travel. | became a dematerialized inner-space traveler
transcending time. | soared through the universe in search of the Source. | had a clear
sense that | was a part of, and expression of, the whole of it all. My journey had
begun.”

-Dr. Richard Louis Miller, Psychedelic Medicine: the healing powers of LSD, MDMA, psilocybin and ayahuasca

.I
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Sessions

A preparation session with a trained therapist, known as a guide is typical
Explores the potential experience and approaches to any challenges

In session, the patient may be offered eye shades and headphones with music compiled in
advance

Psilocybin sessions may last 4-5 hours

The guide is present for assurance; however, the patient is not typically expected have
significant engagement with the therapist

Patients will typically experience an inner journey into visions, memories, thoughts

Post session follow up: integration of experience + plan for ongoing psychotherapy

23



Challenges?

» Substances highly regulated: scheduled as dangerous, illegal drugs.
» How do you train an adequate number of therapists to act as guides?
» How do you ensure fidelity to good practice through structured, manualized treatment!?

» How do you keep patients safe from those who would take advantage of “the next best thing?”” without
adequate training and knowledge!?

» What is that necessary training and knowledge?
» How do you monitor outcomes in non-study environments?
» How do you prevent another prohibition?

» Other challenges you've identified?

24



Future Research Directions

Can psychedelics provide therapeutic effects without the “trip”; e.g., can the
hallucinogenic and “mind-altering properties” be disentangled from the inner
journey or is it the inner journey that provides therapeutic benefit?

But how do they really work!?
What is consciousness!?
What is reality?

How does my view of the world inform my response to it!

25



“Consciousness does not
just passively reflect the
objective material world;
it plays an active role in
creating reality itself.”

e Stanislav Grof, MD, PhD




Reterences

Davis AK, Barrett FS, May DG, et al. Effects of psilocybin-assisted therapy on major depressive disorder: a randomized clinical trial. JAMA Psychiatry. 2021;78(5):481-489. Published correction appears in JAMA
Psychiatry. 2021;78(5):569.

FDA grants Breakthrough Therapy designation for MDMA-assisted psychotherapy for PTSD, agrees on special protocol assessment for phase 3 Trials. News release. Multidisciplinary Association for Psychedelic

Studies; August 26, 2017.

Hendricks PS, Thorne CB, Clark CB, et al. Classic psychedelic use is associated with reduced psychological distress and suicidality in the United States adult population. | Psychopharmacol. 2015;29(3):280-288.

Mitchell JM, Bogenschutz M, Lilienstein A, et al. MDMA-assisted therapy for severe PTSD: a randomized, double-blind, placebo-controlled phase 3 study. Nat Med. 2021;27(6):1025-1033.

Matveychuk D, Thomas RK, Swainson |, et al. Ketamine as an antidepressant: overview of its mechanisms of action and potential predictive biomarkers. Therapeutic Advances in Psychopharmacology. January
2020. doi:10.1177/2045125320916657

Nutt D. Psychedelic drugs—a new era in psychiatry? Dialogues in Clinical Neuroscience. 2019: 21 (2).

Nutt D, Carhart-Harris R. The Current Status of Psychedelics in Psychiatry. JAMA Psychiatry. 202 1;78(2):121-122. doi:10.100 | /jamapsychiatry.2020.217 |

Miller R. Psychedelic Medicine: The Healing Powers of LSD, MDMA, Psilocybin and Ayahuasca. Park Street Press. Rochester, Vermont. 2017.

Oregon psilocybin services. Oregon Health Authority. Accessed December 5, 2021. https://www.oregon.gov/oha/PH/PREVENTIONWELLNESS/Pages/Oregon-Psilocybin-Services.aspx

Petri G, Expert P, Turkheimer F, Carhart-Harris R, Nutt D, Hellyer PJ, Vaccarino F. 2014 Homological scaffolds of brain functional networks. J. R. Soc. Interface | 1: 20140873.

Robison R. Psychedelics and the Future of Psychiatry. Psychiatric Times. 2022: 39 (2).

Tupper K, Wood E, Yensen R, Johnson M. Psychedelic medicine: a re-emerging therapeutic paradigm. Canadian Medical Association Journal. 2015: 187 (14).

27


https://www.oregon.gov/oha/PH/PREVENTIONWELLNESS/Pages/Oregon-Psilocybin-Services.aspx

Thank You




	Psychedelics in Psychiatry
	Disclosures
	"What we ordinarily call ‘reality’ is merely that slice of total fact which our biological equipment, our linguistic heritage and our social conventions of thought and feeling make it possible for us to apprehend."  ��-Aldous Huxley
	Agenda
	The Psychedelics:�a few definitions
	History
	Ancient Times and Indigenous Use
	Early Science: late 1800s-1960s
	Timeline of LSD
	Schedule 1 substance
	What Happened?
	Psychedelics Renaissance: Current State of Study
	Psychedelics Renaissance Timeline
	Current�Wave
	Psychiatric indications* under evaluation
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Classic Psychedelics
	Empathogens / Entactogens
	Dissociatives
	Book Excerpt:
	Sessions
	Challenges?
	Future Research Directions
	“Consciousness does not just passively reflect the objective material world; it plays an active role in creating reality itself.”
	References
	Thank You

