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Sackedé for saying LSD 

less harmful than alcohol 

ébut not gagged ïset up 

Drug Science é..

A dangerous topic to 

talk about!
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Serotonergicpsychedelics have always been with us 
Ą insights, personal growth, wellbeing, healing 

Peyote /San Pedro cacti  

mescaline

Magic  mushrooms/ psilocybin
Ayahuasca  = DMT drink

Classical Greeks 

Kykeon drink = ergot + wine

Serpent and jaguar indigenous gods

Now used in several ñChristianò 

churches  

Hinduism

Soma = 

Cannabis + 

magic 

mushrooms 

+ephedra 

Native American churches

5-MEO-DMT 

Bufo Alvarius

Sonara desert toad



LSD ςthe big breakthrough in the 1950s  

LSD

Ą synthetic and more potent psychedelic 

Ą wide medical and research use 

Albert Hofmann ïthe discoverer of 

LSD and psilocybin - at 100

The first British psychiatrist to take 

LSD was Prof Joel Elkes of 

Birmingham University in1953

He lived to 103!  

Sandoz make it available for clinical and neuroscience research 



Research with LSD  and psilocybin in the  1950s and 1960s

ÅHundreds of psychiatrists and 
neuroscientists  worldwide

Å140 NIH grants

Å1000 clinical papers

Å40,000 patients

Å40 books

Å6 International conferences

Results were overwhelmingly positive, describing safe and effective 
treatments.
(Masters and Houston, 1971)

LSD                psilocybin 



Early Psychiatric Uses for LSD and psilocybin  

1. Psychotomimetic

2. Self-experimentation by mental health 
professionals

3. Psychedelic Psychotherapy 
Å High dose single drug session
Å Mystical / Peak experience
Å Favoured in the US

4. Psycholytic Psychotherapy
Å Low doses
Å Frequent, regular sessions
Å Favoured in the UK
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Psilo

Psilo+

Mehta et al Saracatanib reduces 

effects of psilocybin  Ą trial in 

psychosis with Parkinsonôs disease 

Current major approach ï

e.g. 25 mg psilocybin 

Use starting  at Imperial College 

ïe.g. 10 mg psilocybin for OCD ïlater 

- 5mg for young people who self harm by 

cutting to aid cognitive reframing



Pooled analyses in the 1960s

Å 44 psychiatrists, 5000 subjects and 25,000 drug sessions: 
Rate of psychosis: 0.2%
Rate of suicide of 0.04% 
(Cohen S. (1960) LSD: side effects and complications. Journal of Nervous and Mental Disorders 130: 30-40)

Å700 psychedelic drug sessions:
One case of prolonged psychosis 
(Chandler Al. & Hartman Ma. (1960) LSD-25 as a Facilitating Agent in Psychotherapy.AMA Arch Gen Psychiatry; 2(3):286-299) 

Å 350 patients over four years of outpatient treatments:
One attempted suicide 
(Ling TM, Buckman J (1963) The Treatment of Anxiety with Lysergic Acid and Methylphenidate. Practitioner 191: 201-4)

Å Review of 20 years of psychedelic therapy in the UK, 4000 patients and 50,000 psychedelic drug-
assisted sessions. 
Two completed suicides
Thirty-seven patients with a prolonged psychosis
(MallesonΣ bΦ όмфтмύ Ψ!ŎǳǘŜ !ŘǾŜǊǎŜ wŜŀŎǘƛƻƴǎ ǘƻ [{5 ƛƴ ŎƭƛƴƛŎŀƭ ŀƴŘ ŜȄǇŜǊƛƳŜƴǘŀƭ ǳǎŜ ƛƴ ǘƘŜ ¦YΦΩ .Ǌ W tǎȅŎƘƛŀǘǊȅΦ муόрпоύΥ ннф-30)

"Treatment with LSD is not without acute adverse 

reactions, but given adequate psychiatric supervision and 

proper conditions for its administration, the incidence of 

such reactions is not great," 

Schlag AK, Aday J, Salam I, Neill JC, Nutt DJ et al., 2022, Adverse effects of psychedelics: 

From anecdotes and misinformation to systematic science, JOURNAL OF 

PSYCHOPHARMACOLOGY, Vol: 36, Pages: 258-272, ISSN: 0269-8811Recent 

review 

https://www.imperial.ac.uk/people/d.nutt/publications.html
http://dx.doi.org/10.1177/02698811211069100


6 LSD trials in alcoholism 

Effect size >= all current therapies 

Journal of Psychopharmacology 2012 

Krebs and Johanssen



A thought experiment 
ςwhat if psychedelics had not been banned?

Assumptions:  since 1970 @ 100million alcohol related deaths globally

If LSD healed just 10% = 10 million premature deaths prevented

How many lives saved by the psychedelic ban? 

- likely none ïsay 1000é.. 10,000é..

Benefit-risk equation very much in favour of treatment éé.



The backlash ςpsychedelics banned 

Psychedelics put into Schedule 1

ïvery dangerous (= crack cocaine and crystal meth)

- no medical value 

ïaddictive 

Č The worst censorship of research in history

Nutt et al Nature Reviews Neuroscience 2013 

	

Anti-Vietnam war protests 

led to US ban 1967 

Ą global ban in 1971



Multiple expert groups rate psychedelic harms low compared 
with other medical and legal recreational drugs

Nutt  King & Phillips Lancet Nov 2010

EU 

experts  

Australian 

experts  

Bonomo et al  J Psychopharmacology 2018 

van Amsterdam et al J Psychopharmacology  2014 

Psychedelics and 

MDMA 

UK experts

Now New Zealand, USA and Canadian 

experts also agree 

Crossin et al 2024 

Crepualt et al 2025 

Broman et al 2026



LSD

Mescaline

Affinity for 5-HT2A 
receptors 

Potency in humans

Glennon et al. 1984. Human dose data from Shulgin 1978 

Serotonergic psychedelics are agonists at 5HT2A receptors 

Psilocybin ïmagic mushrooms 
DMT

Antagonists 

e.g.

ketanserin 

risperidone 

mirtazapine 

block effects 



PET image 

[11C]Cimbi-36

A 5HT2A receptor agonist

Copenhagen PET centre

Human brain has highest density of any brain

5HT2A receptors most densely expressed in recently evolved  transmodal cortex ïmaybe 

patterns it?   Luppi et al Brain 2023 

The 5-HT2A receptor in human brain  



Neuronal localisation of 5-HT2A receptors 

Weber & Andrade 2010.

Layer V Cortical pyramidal neurons Also on fast spiking interneurons

Andrade et al 2011

These neurons regulate cross-cortical 

information integration particularly ñtop downò 

control 

http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An external file that holds a picture, illustration, etc.
Object name is fnins-04-00036-g006.jpg [Object name is fnins-04-00036-g006.jpg]&p=PMC3&id=2928707_fnins-04-00036-g006.jpg
http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An external file that holds a picture, illustration, etc.
Object name is fnins-04-00036-g006.jpg [Object name is fnins-04-00036-g006.jpg]&p=PMC3&id=2928707_fnins-04-00036-g006.jpg


Brain-prints = 
How drugs 

compare on MEG 

GABA  agonists         Glutamate antags 5-HT2A agonists 

Psychedelics

desynchronize

= entropic brain 

Sedatives 

synchronize

brain activity 

Muthukumaraswamy et al 2013 Journal of Neuroscience   



Psychedelics increase brain connectivity

ñnew solutions to old problemsò

Petri et al J. R. Soc. Interface 11: 20140873. http://dx.doi.org/10.1098/rsif.2014.0873 

Normal (small world brain) Psilocybin (original brain)



Translational medicine 
Why did we move into the treatment of 

depression ? 

Number one cause of 

disability in western world

Treatments fail about 1/3 

Increased prevalence in 

young people 



Psilocybin 

attenuates activity in the 

brain region linked to 

depression 
Carhart-Harris PNAS 2012

fMRI BOLD image

Psilocybin attenuated mPFCactivity

As do treatments for depression 
SSRIs Kennedy et al. 01

CBT Goldapple et al. 04

Sleep deprivation   Gillin et al. 01

ECT Bonne et al. 96

Placebo Mayberg et al. 02

Deep brain stimulation   Mayberg et al. 05
Ketamine Deakin et al. 08



Psilocybin uncouples frontoĄparietal 
connectivity (default mode network, DMN)

Saline ïstrong 

correlations in 

activity in these 

regions

Psilocybin ï

correlations lost 

or even negative  

Seed regionCarhart-Harris et al PNAS 2012



The default mode network is overconnected  in depression

A) PCC functional connectivity

B) Greater PCC to SCC (subgenual 
cingulate cortex) connectivity in 
depression

PCC - SCC functional 
connectivity predicts 
rumination 
(Berman et al. 2011)



How we do psychedelic therapy  

#magicmedicine ïon tubi
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Psilocybin for resistant depression 

Carhart-Harris  et al Psychopharmacology 2017

All had failed to 

respond to 2 or 

more 

antidepressants 

and to 

psychotherapy



Replications 
Many studies psilocybin has been shown to improve mood in depression ςjust hours after 
a single dose ςand these effects may last for many months

Raison et al 2023.   Davis et al 2021 Goodwin et al 2022

Also with ayahuasca LSD 

and recently i.v. DMT  

(press release)



The psychedelic experience moderates depression outcomes

Plot1 from our first depression 

trial with psilocybin2

1Roseman et al 2018
2Carhart-Harris et al 2016,ô18

Peak experience

Similar findings 

from our psilocybin 

ïescitalopram trial 

Barba et al BMJ 

2022


