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Fantastica (Louis Lewin, 1964)

Psychotomimetics (Hoffer, 1964)

Entheogens (Rock, 1979)

Hallucinogens (Rock, 1979)

PSYCHEDELICS (OSMOND, 1957)

ψυχή (psyché) + δηλείν (deleín)
=

soul-manifesting



Classical serotonergic psychedelics
− Tryptamines (psilocybin, DMT, 5-MeO-DMT, AMT, 5-MeO-DIPT…)
− Ergolines (LSD, LSA)
− Phenethylamines (mescaline, DOB, DOM, TMA, 2C-B, MDMA…

Psychedelics

Dissociative anesthetics (ketamine, PCP, MXE, DXM, DXE)

Delirogens (atropine, scopolamine, hyosciamine, muscimol)

Salvinorins (Salvinorin A)

Cannabinoids (THC, CBN, synthetic cannabinoids)



• Psilocybin
−49 registered trials
−Neuroimaging studies, spirituality, pharmacokinetics, MDD, OCD, various headaches, 

distress and anxiety associated with cancer, AIDS,  anorexia nervosa, treatment of 
tobacco, cocaine, alcohol addiction etc.

• LSD
−11 registered trials
−Neuroimaging studies, pharmacokinetics and
pharmacodynamics, MDD, anxiety etc.

• Ayahuasca & DMT
−2 registered trials
−Effects in healthy volunteers and treatment of MDD

Psychedelics in @ www.clinicaltrials.gov





5D-ASCs

11 dimensions of responders and non-
responders at 5 weeks. 
OAV - 11 factors
OBN Experience of Unity EOU
OBN Spiritual Experience SE
OBN Blissful State BS
OBN/VRS Insightfulness IF
OBN Disembodiment DB
DED Impaired control and cognition ICC
DED Anxiety AX
VRS Complex Imagery CI
VRS Elementary Imagery EI
VRS Audio-Visual Synesthesiae AVS
VRS Changed Meaning of Percepts CMP





Structure activity relationship

LSD

MescalineDopamine



Tyls et al. European Neuropsychopharmacology(2014) 24, 342–356

5-HT receptor modulation



psilocin 5-HT2A receptor binding

Madsen et al. 
Neuropsychopharmacology
(2019) 0:1–7;



• 5-HT2A or NMDA receptor mediated
• Increased cortical excitability
• Attenuated thalamic filter
• ↑increased noise to signal ratio

thalamus

Acute mechanism of action





Clinical experiments in 50-60´s

Psychiatric patients 
including acute 
schizophrenics, 
implanted electrodes –
treated with LSD or 
mescaline

59 schizophrenics –
mescaline or LSD
Hallucinating, anxiety….

350 psychiatric patients – each 
500mg of mescaline
Some patients were shouting I 
became crazy, some had panic 
attacks, some had regression into 
the childhood….

1950 - chlorpromazine (marketed in 1954) 

1951 - imipramine (marketed in 1957) 

1960 - amitriptyline (marketed in 1961) 





Krebs, Johansen. Lysergic acid diethylamide (LSD) for alcoholism: meta-analysis of randomized 
controlled trials. J Psychopharmacol;26(7):994-1002.

LSD for addcition 1960-70´s



LSD in heroine dependence

1. Control group:
• 4-6 weeks outpatient group 

therapy with everyday urine 
check for opioids

2. LSD group:
• Resident treatment (4-6 

weeks)
• 300–500 µg LSD
• 24 h preparatory sessions
• ̴ 1 week of integration Savage C, McCabe OL. Arch Gen Psychiatry. 1973 Jun;28(6):808-14.



LSD Administered as a Single Dose Reduces 
Alcohol Consumption in C57BL/6J Mice

In the group treated with 50 μg/kg LSD, MLM for repeated measures indicated significant 
reductions versus saline-treated controls in ethanol consumption (p = 0.0035) and preference 
(p = 0.0024).

Alper et al. Front. Pharmacol., 31 August 2018 | https://doi.org/10.3389/fphar.2018.00994



Ketamine for heroin addiction

Krupitsky et al. 

Ketamine 
psychotherapy for 
heroin addiction: 
immediate effects and 
two-year follow-up. 

Journal of Substance 
Abuse Treatment. 2002

for 24 months decreased craving !!!



12-month follow-up
• All 15 participants completed

• 10 participants (67%) were 
confirmed as smoking 
abstinent.

Long term ≥16 months 
follow-up
• 12 (80%) participants 

completed

• 9 participants (60%) were 
confirmed as smoking 
abstinent. 

Psilocybin-facilitated smoking cessation

73% of smokers wish to stop; 22% try and less than 5% 
succeed without assistance.

Etter JF, Perneger TV, Ronchi A. Distributions of smokers by stage: international comparison and association with smoking 
prevalence. Prev Med. 1997 Jul-Aug; 26(4):580-5.



Psilocybin for alcohol dependence

Bogenschutz et al., 2015. Psilocybin-assisted treatment for alcohol dependence: a proof-of-concept study. J Psychopharmacol, 29 (3) (2015), pp. 289-299

• psilocybin 0.3 mg/kg or 0.4 mg/kg

• 1-2 supervised sessions 4 weeks 
apart

• 12 weeks (motivational 
enhancement therapy + preparatory 
and integrative sessions)

• Intensity of effects correlated with 
the decrease of drinking and craving 5 
weeks after treatment



Bogenschutz et al., 2022. Percentage of Heavy Drinking Days Following Psilocybin-Assisted Psychotherapy vs Placebo in the Treatment of 
Adult Patients With Alcohol Use Disorder A Randomized Clinical Trial, JAMA Psychiatry 2022

Psilocybin in alcohol addiction
• 95 patients randomized:

• psilocybin 25 mg on session 1 (week 4) and 30 mg on session 2 
(week 8).

• placebo diphenyhdramine 50 mg

• 12. psychotherapy sessions in total. treatment lasting through
reinforcement of motivation and several preparatory and integrative
sessions

• robust reduction in heavy drinking days (5 or more glasses) of
psilocybin



Ibogain

• Tabernanthe Iboga (tropical west Africa)
• Roots of the plant
• 100 - > 1g
• Long-lasting mixed psychedelic and dissociative  
effect
• Ca2+ channel blockade – prolonged QT



Deborah C et al. Ibogaine Detoxification Transitions
Opioid and Cocaine Abusers Between Dependence 
and Abstinence: Clinical Observations and 
Treatment Outcomes. Front Pharmacol. 2018; 9: 529

Ibogain for heroin and cocaine

heroin craving questionnaire (HCQ-29) Cocaine craving questionnaires (CCQ-29)

IBOGAINE reduced craving in opioid and cocaine dependent users



MDMA in alcohol dependence

Ben Sessa et al. 2021

First study of safety and 
tolerability of 3,4-
methylenedioxymethamp
hetamine-assisted 
psychotherapy in patients 
with alcohol use disorder.

Journal of 
Psychopharmacology

2 × MDMA sesions 187.5 mg each

14 volunteers

Open-Label Proof of Concept Feasibility Study 





LSD in cancer

• Placebo controlled cross-over study

• N = 12 (3 drop out – 1 died, 1 
missing STAI, 1 did not want full LSD 
dose)

• LSD 200µg vs placebo (LSD 20µg)

Gasser P,  et al. (2015) J Psychopharmacol 29: 57-68



Psilocybin cancer study

Roland R Griffiths. Psilocybin produces 
substantial and sustained decreases in 
depression and anxiety in patients with 
life-threatening cancer: A randomized 
double-blind trial. J Psychopharmacol. 
2016 Dec; 30(12): 1181–1197.

N=51, psilocybin 22 and 
30 mg/70kg





Rucker JJ, Jelen LA, Flynn S, 
Frowde KD, Young AH.

Psychedelics in the
treatment of unipolar
mood disorders: a 
systematic review.

J Psychopharmacol. 2016 
Dec;30(12):1220-1229. 
Epub 2016 Nov 17.

PSYCHEDELICS IN DEPRESSION AND 
ANXIETY IN 1960-70´s

• Doses: 25 – 1500 µg LSD

200 – 400 mg mescaline

• Sessions: 1 – 58

• Improvement: 40 – 91% of patients



Antidepressant effects of ketamine

Placebo-corrected  
percentage changes in 
HAM-D/MADRS. 

Gianluca Serafini et al. The Role of 
Ketamine in Treatment-Resistant 
Depression: A Systematic Review. Curr 
Neuropharmacol. 2014 Sep; 12(5): 
444–461.



Antidepressant effects of ketamine

Andrashko V. et al. The
Antidepressant Effect of Ketamine
Is Dampened by Concomitant
Benzodiazepine Medication. Front 
Psychiatry. 2020; 11: 844.

N=47 patients with MDD
13 responders    vs    34 non-responders



Robin L Carhart-Harris et al. The Lancet Psychiatry 2016 and Psychopharmacology 2018

Psilocybin in depression



Davis et al. Effects of
Psilocybin-Assisted
Therapy on Major 
Depressive DisorderA
Randomized Clinical Trial
JAMA Psychiatry. Published
online November 4, 2020. 
doi:10.1001/jamapsychiatry.
2020.3285 

Psilocybin in depression



Guy M. Goodwin et al. 2022, APA meeting 2022

Psilocybin in depression



• placebo controled trial (n=29)
• 0.36±0.01 mg/mL  DMT, 1.86±0.11 mg/mL harmine, 0.24±0.03 mg/mL harmaline, and 

1.20±0.05 mg/mL tetrahydroharmine
• 0.36 mg/kg DMT cca 25 mg DMT in 70 kg man

Ayahuasca antidepressant effect

Palhano-Fontes et al. BiorXiv, preprint, 2017, https://doi.org/10.1101/103531

Moreover, this study was limited to patients with treatment
resistant depression, with long course of illness, and high
comorbid personality disorder, which precludes a simple
extension of these results to other classes of depression.



MDMA in postrautmatic stress disorder



MDMA for postraumatic stress disorder





NEUROBIOLOGY

neuroplasticity

functional 
brain state

psychological





5-HT PSYCHEDELICS & SYNAPTIC PLASTICITY

Neuritogenesis, 
spinogenesis, 
synaptogenesis
induced via 
TrkB, mTOR, and 5-
HT2A signaling





BRAIN CONNECTIVITY

G. Petri, P. Expert, F. 
Turkheimer, R. 
Carhart-Harris, D. 
Nutt, P. J. Hellyer, F. 
Vaccarino. 2014. 

Homological
scaffolds of brain 
functional networks



ENTROPY AND PERSISTING EFFECTS





PSYCHOTOMIMETIC EFFECT vs THE 
THERAPEUTIC OUTCOME (KETAMINE)

N=51

responders non-responders



ASCs (11 dimensions) of responders and 
non-responders at 5 weeks. 

Roseman L. et al. Quality of Acute Psychedelic Experience Predicts Therapeutic Efficacy of Psilocybin for Treatment-Resistant 
Depression. Front. Pharmacol., 17 January 2018 | https://doi.org/10.3389/fphar.2017.00974

PREDICTION OF ANTIDEPRESSANT 
RESPONSE

OAV - 11 factors
OBN Experience of Unity EOU
OBN Spiritual Experience SE
OBN Blissful State BS
OBN/VRS Insightfulness IF
OBN Disembodiment DB
DED Impaired control and cognition ICC
DED Anxiety AX
VRS Complex Imagery CI
VRS Elementary Imagery EI
VRS Audio-Visual Synesthesiae AVS
VRS Changed Meaning of Percepts CMP



• Psilocybin 0.26 mg/kg
• N = 18

PSILOCYBIN IN HEALTHY VOLUNTEERS – 
ONGOING CZECH STUDY





1st study with ketamine in healthy

PI – Prof. MUDr. Jiří Horáček, PhD



MUDr. Peter Šóš

1st study with ketamine in depression

•2006 – 2008 IGA MZČR NT 13403-4

PI – MUDr. Peter Šoš, PhD



1st study with ketamine in depression



Oral ketamine in intelectually disabled

KM = ketamine 5 mg/kg + midazolam 0,3 mg/kg
KCM = ketamine 5 mg/kg + clonidine 2 µg/kg + midazolam 0,3 mg/kg

PI – Doc. MUDr. Ladislav Hess, DrSc



Psilocybin in healthy volunteers

PI – MUDr. Tomáš Páleníček, PhD.



• PI: Prof. MUDr. Jiří Horáček, PhD., co-PI:
MUDr. Veronika Andrashko

• Open label
• No. of participants: 40 patients with MDD of moderate 

to severe intensity without psychotic features.

• Study objectives:

one-week, open-label clinical trial, evaluating the 
predictors of antidepressant effect of single ketamine 
infusion by a complex battery of candidate clinical 
and neurobiological parameters in patients with non-
psychotic depression, with a two-week open follow-
up period

Ketamine in depression (NIMH)



Psilocybin in TRD - Compass Pathways

The Safety and Efficacy of Psilocybin in Participants with Treatment-Resistant Depression (P-TRD)

EudraCT Number: 2017-003288-36/
Study Number: COMP001
Clinical Phase: 2
Target Population: TRD
Number of Participants: 216 participants

Objectives: The main purpose of this study is to allow COMPASS to determine the optimal candidate dose of 
psilocybin, either 10 mg or 25 mg. The intent of the primary efficacy analysis is to demonstrate superiority of 
at least one optimal candidate dose (10 mg or 25 mg) of psilocybin versus the 1 mg psilocybin via the
following objectives.
The primary objective of this study is to evaluate the efficacy of psilocybin (25 mg or 10 mg) compared to 1 
mg, administered under supportive conditions to adult participants with TRD, in improving depressive 
symptoms, as assessed by the change in the Montgomery-Asberg Depression Rating Scale (MADRS) total 
score from Baseline. Baseline is defined as the assessment score obtained on Day -1. The primary timepoint
is Week 3; this variable will be analysed for the change from Baseline to Day 1, and Weeks 1, 3, 6, 9, and 12.



Psilocybin in TRD - Compass Pathways



Psilocybin versus ketamine – fast acting antidepressant strategies in treatment-resistant 
depression
• PI: MUDr. Tomáš Páleníček, PhD., co-PI: MUDR. Filip Tylš, PhD, Prof. MUDr. Jiří Horáček. PhD.
• Protocol Number: PSIKET_001CZE
• Phase: II
• EUDRACT NUMBER: 2018-004480-31

• Study objectives:
−The primary objective of the study is to verify the rapid antidepressant effect of psilocybin 20 mg compared to 

ketamine 200 mg using the MADRS scale completed 24 hours after a single study medication. We assume that after 24 
hours psilocybin 20 mg and ketamine 200 mg will have a similar antidepressant effect (decrease in depressive 
symptoms according to the MADRS scale) and at the same time the effect of both substances will be more pronounced 
compared to antidepressant inactive midazolam 5 mg.

−A key secondary objective will be to evaluate the duration of the rapid antidepressant effect in the first two weeks 
(days 3, 7 and 14) after psilocybin 20 mg compared to ketamine 200 mg (which usually does not exceed one week after 
a single dose) using the MADRS scale. . We assume that after one week the antidepressant effect of psilocybin will be 
more significant compared to ketamine and this difference will be even more pronounced after 2 weeks from a single 
application.

Psilocybin vs ketamine in TRD (NIMH)



Psilocybin vs ketamine in TRD (NIMH)



Psilocybin vs ketamine in paliative care

Psilocybin versus ketamine – fast acting antidepressant strategies in depression co-morbid with 
oncological diagnosis
• PI: Prof. MUDr. Jiří Horáček, PhD., co-PI: MUDR. Anna Bravermanová, PhD
• Protocol Number: PSIKET_002CZE
• Phase: II
• EUDRACT NUMBER: 
• Study subjects: 60

The purpose of this clinical trial is therefore to verify the efficacy and safety of psilocybin 20 mg in the treatment 
of depression in adult cancer patients in a randomized clinical trial with active comparator ketamine 200 mg 
(rapid antidepressant) and negative control midazolam 5 mg (non-antidepressant).

Study objectives:
−Primary: evaluation of the efficacy of psilocybin in the treatment of depression comorbid to cancer 4 weeks 

(day 28) after its administration
−Secondary: evaluation of the onset and duration of the antidepressant effect of psilocybin and ketamine



Psilocybin vs ketamine in paliative care



An Open-Label, Phase 2, Multicenter Feasibility Study of Manualized MDMA-Assisted 
Psychotherapy with an Optional fMRI Sub-Study Assessing Changes in Brain Activity in Subjects 
with Posttraumatic Stress Disorder
PI: MUDr. Tomáš Páleníček, PhD., co-PI: Mgr. Michaela Viktorinová
• Protocol Number: MP18
• Phase: II
• EUDRACT NUMBER: 2018-001718-13
• Study population: 40 participants with a confirmed diagnosis of at least severe PTSD
• Study objectives:

− The primary objective of this study is to evaluate the effectiveness of MDMA-assisted psychotherapy for treatment of PTSD, as 
measured by the estimate of change in CAPS-5 Total Severity Score from Baseline (Visit 3) to 13 weeks post Baseline (Visit 
14). 

− The secondary objective is to evaluate the effectiveness of MDMA-assisted psychotherapy for PTSD in clinician-rated functional 
impairment, as measured by the mean change in Sheehan Disability Scale (SDS) item scores from Visit 3 (Baseline) to Visit 14 
(13 weeks post Baseline). 

MDMA in PTSD (MAPS)



THANK YOU


