
Therapeutic Applications of Psychedelics

Jessica L. Nielson, PhD

Assistant Professor

Psychiatry & Behavioral Sciences

Institute for Health Informatics

University of Minnesota ïTwin Cities

Website: nielsonlab.umn.edu



Federal Funding

Å R01 from National Institute of Mental Health

-ñBioinformatics for posttraumatic stressò

Local Funding

Å University of Minnesota Foundation

-ñPsychedelic Assisted Therapy (PATH) Fundò

Founder and former Associate Director, Psychedelic Society of Minnesota; 

Co-Founder, Decriminalize Minneapolis; Founder, Psychonauts of 

Minnesota

Disclosures



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

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

https://clinicaltrials.gov/ct2/home


Learning Objectives

Know the history of 
psychedelics

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

ÅWhat are psychedelics and entheogens?

ÅHistory of clinical research on natural and synthetic 

psychedelics and the War on Drugs

ÅCurrent renaissance of clinical trials with psychedelics

ÅThe future of psychedelic-assisted therapy and research



What Are Entheogens?

ñEntheogens are psychoactive 

substances that induce alterations 

in perception, mood, 

consciousness, cognition, or 

behavior for the purposes of 

engendering spiritual development 

or otherwise in sacred contexts.ò

https:// en.wikipedia.org/wiki/Entheogen



Psilocybin-containing mushrooms 

Ayahuasca

Ibogaine 

Mescaline-containing cacti 

Common Entheogens



ÅEntheogenic plants and fungi are 

central to ritualistic and traditional 

medical practices in indigenous 

cultures worldwide

ÅCivilizations have used entheogens for 

thousands of years

History of Entheogens



MODERN HISTORY

ÅEarliest scientific research: 1896 isolation of Mescaline from peyote 

cactus by Arthur Heffter.

Å1938 =>  LSD synthesized at the Sandoz research labs in Switzerland 

by Dr. Albert Hofmann.

ÅLSD marketed as Delysid => Tool to aid the release of repressed 

material during therapy. Psychiatrists able to ñexperience the world of 

psychotic patientsò.

ÅThe first experimental use of LSD was as a psychotomimetic - a drug 

mimicking psychosis.

ÅCIA project MK-Ultra => ñTruth drugò for interrogations.

Å1959 => Albert Hoffman isolated the active principle psilocybin from 

the mushroom Psilocybe mexicana. ñIndocybinò



Psychedelics Í Psychotomimetic



Psychedelics Í Psychotomimetic



Psychedelic - Whatôs in a name?

Psychedelic: PsychǛ(mind) + dǛloun(to make visible, to reveal) = ñmind-revealingò

ñTo make this trivial world 

sublime

Take half a gramme of 

phanerothymeò.

- Aldous Huxley, 1956

ñTo fathom hell or soar 

angelic

Just take a pinch of 

psychedelicò.

- Humphry Osmond

Phanerothyme: From Greek phanein, ñto reveal,ò andthymos, ñmind, soulò.

Coined by British writer Aldous Huxley (1894ï1964) 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 

(1917ï2004), who counter-proposed the term psychedelic, which has the same 

etymological sense of ñmind-revealing.ò



Integration of Entheogens into Modern Culture

ÅPopularized in Western cultures in the 

1950s and 60s

ÅBecame Schedule I substances in the 

1970s

Recent revival in psychedelic research 

Å Breakthrough Therapy Designation

for psilocybin treating depression 



MODERN HISTORY

ÅPsycholytic therapy: Low doses to aid psychoanalytic process.

ÅPsychedelic therapy: High doses leading to so-called mystic 

experiences.

ÅAbram Hoffer and Humphrey Osmond; Canada 1953.

ÅInitial intention: produce delirium tremens like experiences with 

psychedelics.

ÅChange of approach Ą pleasant, non-threatening surroundings, 

talked them through the experience, facilitating transcendental 

ñmysticalò experience.

ÅBill Wilson (AA) Ą Took LSD under the guidance of Humphrey 

Osmond.

ÅLSD Ą Profound insight and connection to a higher power.

ÅAA strongly opposed to his experimenting with a mind-altering 

substance.



CLASSIFICATION

ÅClassical psychedelics:

ÅIndoleamines

ÅErgolines (i.e., LSD)

ÅIbogoids (i.e., Ibogaine)

ÅTryptamines (i.e., DMT, 5-MeO-DMT, psilocybin, 

psilocin).

ÅPhenylalkylamines

ÅPhenethylamines (i.e., Mescaline)

ÅPhenylisopropylamines (i.e., DOI)

ÅEntactogenic phenylalkylamines (i.e., MDMA)

ÅDissociative anesthetics/miscellaneous (i.e., PCP, ketamine, 

Salvia).



War on Drugs



War on Drugs
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A New Hope



Objective Effects
Default Mode Network

Entheogens reduce ñéconnectivity within brain networks and boost 

connectivity betweenbrain networks that do not normally interactò.

Petri et al. (2014) J. R. Soc. Interface. 

https://doi.org/10.1098/rsif.2014.0873PLACEBO PSILOCYBIN



Objective Effects

Physiological

Å Increased heart rate and blood pressure 

Å Increased body temperature 



Sensory distortions

Å Closed-eye imagery

Å Open-eyed imagery

Å Distortions of body image

Å 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

Subjective 
Effects

Griffiths et al. Journal of psychopharmacology (2008)

doi:10.1177/0269881108094300



Assist the therapeutic process 

Å Inner healer

Integration sessions are important 

Therapeutic effect

Å Mindset of patient and therapists

Å Intentions 

Å Environment 

Å Entheogens 

Psychedelic -Assisted Psychotherapy 





Full reference list at: nielsonlab.umn.edu



Who should be cautious about consuming psychedelics?

Å Current diagnosis or family history of:

Schizophrenia, Bipolar Disorder and Borderline 
Personality Disorder 

Å Cardiovascular problems 

Å Pre-existing heart conditions 

Patient Vulnerability

Sexual assault and exploitation 

Safety and Risks 



1. Phenylalkylamines: selective for 5HT2A + 5HT2C

2. Tryptamines: non-selective for serotonin receptors

Å5HT1A + 5HT1B + 5HT1D

Å5HT2A + 5HT2C

Å5HT5 + 5HT6 + 5HT7

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

norepinephrine receptors

Å5HT1A + 5HT1B + 5HT1D + 5HT2A + 5HT2C + 5HT5 + 5HT6 + 5HT7

ÅD1 + D2 + D3 + D4

Å 1 + 2 + 1 + 2

Three different structural classes of psychedelics
Mescaline (Peyote, 

San Pedro)

Psilocybin, Ayahuasca 
(DMT), Ibogaine (low 

affinity)

LSD



Å5-HT - ŷ plasticity ŷ & environmental 

sensitivity ŷ & key role in brain development

Å5-HT2AR functioning ŷ key development 

periods

Å5HT2AR agonism Ÿ 

learning/unlearning/cog-flex ŷ

Å5-HT2AR agonism Ÿ neuroplasticity (cortex) 

ŷ

Å5-HT2AR agonism Ÿ system regression

Function of 5-HT2AR Agonism?



Å5-HT - ŷ plasticity ŷ & environmental 

sensitivity ŷ & key role in brain development

Å5-HT2AR functioning ŷ key development 

periods

Å5HT2AR agonism Ÿ 

learning/unlearning/cog-flex ŷ

Å5-HT2AR agonism Ÿ neuroplasticity (cortex) 

ŷ

Å5-HT2AR agonism Ÿ system regression

ÅRange of stressors Ÿ 5-HT2AR 

functioning ŷ

Function of 5-HT2AR Agonism?

Ascetic



Psychedelic Neurobiology - Mechanisms



Psychedelic Neurobiology - Mechanisms



Psychedelic Neurobiology - Mechanisms



Mushrooms (Psilocybin)
4-phosphoroyloxy-N,N-dimethyltryptamine



ÅHumans have used for more than 7,000 years

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

ÅIsolated and patented by Albert Hoffman in 1963

Pharmacology

Å 5-HT2A receptors (serotonin)

Å Effects last from 3-6 hours 

Å Moderate dose is around 2-3.5 grams

Mushrooms (Psilocybin)



Therapeutic uses 

Å Addiction (alcohol, nicotine, cocaine)

Å Depression

Å Cluster Headaches

Å Existential Anxiety

Å OCD

Å Palliative Care

Mushrooms (Psilocybin)



Mushrooms (Psilocybin)

Completed or active trials on ClinicalTrials.gov for treatment of 

various disorders with psilocybin


