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Psychedelics in science and medicine 
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What are psychedelics? 

LSD 



How do they work?  
Importance of serotonin 2A receptor 

Glennon et al. 1984 

↑ 
5-HT2AR 
affinity 

Potency → 

Erritzoe et al. 11 

LSD 

Vollenweider et al. 99; Kometer et al. 12 e.g. Weber & Andrade 10  

5-HT2A in 
cortex 

5-HT2A 
on 
Layer 5  
neurons 

5-HT2A 
blockade ↑ 
psychedelic 
effects ↓ 

1. 

2. 

3. 

4. 
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Why are psychedelics interesting? 
1. Effects on consciousness 

2. Therapeutic promise 

Enduring changes in outlook & personality 
• 67% top five most meaningful 

experiences of whole of their lives 
• 79% wellbeing ↑ 
• Increased trait openness > 1 year after 
          (Griffiths et al. 2006, 08, MacLean et al. 11) 

• Depressed depression scores at 6 months (Grob et al. 11) 

• 80% abstinence from smoking at 6 months (Johnson et al. 14) 

• Decreased drinking at 9 months (Bogenschutz et al. 15) 

• Decreased anxiety at 12 months (Gasser et al. 14) 

• Less distress & suicidality in US (Hendricks et al. 15) 

Presenter
Presentation Notes
Psychedelics have marked and novel effects on consciousness and are therefore powerful tools for understanding its basis in the brainThey also appear to have considerable therapeutic potential



5-HT2AR-mediated effects in animals  

• 5-HT2AR-stim ↓ perseveration (‘repeating’) ↑  
         (Clarke et al. 04, 07; Boulougouris et al. 08) 
 

• LSD/2A stim ↑ cognitive flexibility & learning ↑ 
         (King et al. 1974; Harvey et al. 03; Romano et al. 10) 

• 5-HT2AR agonism ↑ neural plasticity ↑ 
         (Vaidya et al. 97; Gerwitz et al. 02; Fankel et al. 02) 

2A stim → BDNF ↑ Normal BDNF (vehicle) 
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How do psychedelics affect the 
human brain? 
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“That was real ego-death stuff, I only existed as a 
concept, as an idea.” 

“The feeling of no boundaries, I did not know where 
I ended and my surroundings began. Somehow I 

was able to comprehend what oneness is.” (Griffiths et al.)  

“Everything became very fragmented; things were 
all in bits and it was very hard to hold it all together 

in a coherent stream.” 

Psychological effects 



Two important features of the brain 

1. Integration 
 
 

2. Segregation 
• Both increase through 

development 
(Dosenbach et al. 10; Thomason et al. 08 
Stevens et al. 09l Wylie et al. 2014, Yu et al. 14; Uddin 
et al. 11;;Fransson et al. 2007; Fair et al. 2008; Gao et 
al. 2009; Supekar et al. 2010)   



What’s resting-state functional connectivity? 

MOT 

VIS 

MOT 
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Network disintegration on LSD 
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Network desegregation on LSD 
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Network desegregation with psilocybin (left)  
But not MDMA (right) 

Roseman et al. 14 

Principles:  
 

1. Desegregation 
 

2. Anti-
hierarchical:      
Low level networks 
high-level networks 
Segregation ↓ 
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Psychedelic’s action: Key principles 

1. Network disintegration 

2. Network desegregation 
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Regression 

The regressive brain 

Disintegration & desegregation 

Maturation 

Integration & segregation 

Integration & segregation ↑ development ↑ 
(Dosenbach et al. 10; Thomason et al. 08 

Stevens et al. 09l Wylie et al. 2014, Yu et al. 14; Uddin et al. 11;Fransson et al. 
2007; Fair et al. 2008; Gao et al. 2009; Supekar et al. 2010)   



Infant v psychedelic consciousness 

        Not in entire forgetfulness, 
        And not in utter nakedness, 

But trailing clouds of glory do we come 
        From God, who is our home: 

Heaven lies about us in our infancy! 
Shades of the prison house begin to close 

Upon the growing boy” 

William  
Wordsworth 

30mg psilocybin → 
‘Complete mystical 
experience’ in 22 of 36 
(Griffiths et al. 06) 



Ego-dissolution →  
transformative experiences ↑ 

William James (1842-1910) Walter Stace (1886-1967) 

Religious/spiritual/mystical experience: 
Loss of self (James) 

Sense of oneness (Stace) 



DMN disintegration ↑  
ego disintegration ↑ 
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PH-PCC disconnection ↑  
ego disintegration & altered meaning ↑  
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PH-PCC disconnection ↑ psychosis ↑? 
Altered meaning 

1. “Objects in my surroundings touched me more emotionally.” 
2. “Things in my surroundings had a new or alien meaning.” 

3. “Some unimportant things acquired special meaning.” 

2003 

1995 
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• 5-HT2AR ↑ in depression (e.g. Bhagwaga et al. 06) 
 

• 5-HT depletion → 5-HT2AR↑ (Cahir et al. 07) 
 

• 5-HT2AR binding ↑ Trait neuroticism ↑ (Frokjaer et al. 2010) 
 

• 5-HT2AR binding ↑  Pessimism in depression ↑ (Meyer et al. 2003) 
 

• 5-HT2AR blockade → psilocybin-induced positive mood ↓ (Kometer et al. 12) 

& MDMA ↓ (van Wel et al. 12)  

Deficient 5-HT2AR stimulation →  
Habitual negative thinking? 

Serotonin 2A receptor stim ↓ mood ↓ 

Psychedelics → ← 5-HT2AR stim 



• Depression affects 150 M people worldwide 
• Estimated to become the leading contributor to the global burden of disease by 2030 

• Most costly brain disorder in Europe (€118B 2004) 
• Leading cause of premature death 

• 20% patients unresponsive to all treatment 

“After I have had an experience with LSD, Magic Mushrooms, or Ketamine, 
there will be several weeks after where I feel as if I'm a brand new person, 
more so with Mushrooms, followed by LSD, and the least so with Ketamine. 
Magic Mushrooms have helped me in many other ways as well. It lets me 
recognize some of the negative patterns in my life and change them, and no 
SSRI can do that.” 
(Carhart-Harris & Nutt, 2010) 

Psilocybin for depression 



Molecular action, societal change? 

• Psychedelic experience →  
altered political perspectives??? 

1. Network disintegration 

2. Network desegregation 

3. Collapse of 
hierarchy 

• Trait openness ↑ > 1 yr 
post psilocybin                
(MacLean et al. 11) 

• Traits openness ↑, 
conscientious ↑, optimism 
↑ 2 weeks post LSD 
(Carhart-Harris et al. in prep) 
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“Psychedelics are illegal not because a loving 
government is concerned that you may jump out 
of a third story window. Psychedelics are illegal 
because they dissolve opinion structures and 
culturally laid down models of behaviour and 
information processing.” (Terrance McKenna) 

A thought… 
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1966: Senator Bobby Kennedy defends LSD 
research  

Robert F Kennedy 
(1925-1968) 

“Why if the trials were worthwhile six months 
ago, why aren’t they worthwhile now? We keep 
going around and around… If I could get a flat 
answer about that I would be happy. Is there a 
misunderstanding about my question? 
 
I think perhaps we have lost sight of the fact 
that LSD can be very, very helpful in our society 
if used properly.” 

Psychedelics:  
an alternative to ‘bad 
pharma’ in psychiatry? 



Thank you 

Tim Williams, David Erritzoe, Mendel Kaelen, Leor Roseman, Mark Bolstridge, Ben Sessa, 
Suresh Muthukumuraswamy, Richard Wise, Luke Williams, Kevin Murphy, Robert Leech, 
Eduardo Schenberg, Neiloufar Family, Matt Wall, Val Curran, Karl Friston, Rosalyn Moran, 
David Nichols, Robin Tyacke, James Stone, Laurence Reed, Nadar Abbasi, Enzo Tagliazucchi, 
Dante Chialvo, Roland Griffiths, Katherine MacLean, Matt Johnson, Charlie Grob, Bill 
Richards, Jeff Guss, George Goldsmith, Ekaterina Malievskaia, Celia Morgan, Mitul Mehta, 
Alexander Lebedev, Pete Hellyer, Csaba Orban, John McGonigle, Remi Flechais, Michael 
Bloomfield, Steve Pilling, Matt Brookes, Tim Nest, Paul Expert, Giovanni Petri, James Rucker, 
Camilla Day, Shlomi Raz, John Evans, Peter Hobden, Wouter Droog, Yvonne Lewis, Mark 
Tanner, Ineke de Meer; Alison Diaper, Ann Rich, Sue Wilson, volunteers, patients and others 
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