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Introduction

Psychedelics are the new revolution in neuroscience and psychiatry. In the past few years, the world of psychedelics has changed dramatically. For 50 years, the global War on Drugs, started in the US by President Nixon in the 1960s, outlawed these compounds in the most draconian fashion.

Now, President Biden has stated that psilocybin and MDMA will be medicines in the US within a couple of years. Hopefully, in a few years Europe will follow. Already, magic mushrooms are now legal in certain towns and states in the US and Canada. As I write, Australia has, in February 2023, revised their Therapeutic Goods Act so that psilocybin and MDMA will be medicines from 1 July 2023. Psilocybin as magic mushrooms will shortly become available in state-ratified clinics in Oregon, and will likely soon be in California and British Columbia too.

This new take on psychopharmacology has consumed the past 15 years of my research career and is my most significant body of work. In 2018, along with Dr (now Professor) Robin Carhart-Harris, I set up the first academic psychedelic research centre in the world, part of a global revival of research into psychedelics including ketamine, LSD, magic mushrooms and MDMA. What used to be a category of drugs that were considered dangerous and addictive, so that even researching them could derail a scientist’s career, has exploded into the revolution in neuroscience and psychiatry that it is today.

In 2006 our group, working with the Beckley Foundation, set out to discover more about brain function underpinning the nature of the psychedelic experience. At the time, I had no inkling that I would soon be writing grants to study psychedelics as a treatment for depression. Our research produced the biggest surprise of my career. Sixties psychedelic figurehead Dr Timothy Leary postulated that people should ‘turn on, tune in and drop out’; but to our amazement, psychedelics did not turn you on at all. Or more precisely, they didn’t turn on the brain. Rather they turned off parts of the brain, in particular the parts driving depressive thinking. This insight led to us doing studies in people with treatment-resistant depression, and these revealed that a single psilocybin trip was the most powerful single treatment ever for this common and disabling condition.

Psychedelics are looking promising for other conditions too, such as PTSD, OCD, eating disorders and some pain conditions. They offer hope to the large proportion of patients for whom current treatments have failed or are inadequate, and to psychiatrists and psychologists too. Because these new treatments are the first significant breakthroughs in psychiatric treatments in the past 50 years, despite major advances in neuroscience and brain imaging. Already ketamine, which has a psychedelic-like effect, is being used for treatment-resistant depression. This is possible because ketamine, having been used as an anaesthetic for decades in many countries, is a licensed medicine, unlike psychedelics and MDMA.

Our group has become one of the world’s leading centres for psychedelic research, in particular by pioneering the use of brain imaging to understand their therapeutic mechanisms as well as their effects on consciousness. Because as well as being potential medicines, psychedelics are tools that teach us about brain mechanisms and consciousness. As William James said over a century ago, after his psychedelic experiences:

 

Our normal waking consciousness . . . is but one special type of consciousness, whilst all about it, parted from it by the filmiest of screens, there lie potential forms of consciousness entirely different . . . No account of the universe in its totality can be final which leaves these other forms of consciousness quite disregarded. How to regard them is the question – for they are so discontinuous with ordinary consciousness.

 

I agree with James – these altered states are scientific questions as important as the study of subatomic particles or the origins of the universe. Modern neuroimaging techniques allow us to look at the effects of psychedelics on different brain regions and, more importantly, how connectivity between these regions is altered during the trip and even afterwards.

You could say these techniques are to psychedelic consciousness research what the Large Hadron Collider is to particle physics. And like with particle physics, I suspect we are only at the beginning of our understanding. J.B.S. Haldane, the great British medical scientist of the early twentieth century, said: ‘Now, my own suspicion is that the universe is not only queerer than we suppose, but queerer than we can suppose . . .’ Perhaps the same is true for the brain?





Chapter 1

Why Psychedelics Are Back

We are on the cusp of a revolution in psychiatric medicine. After 50 years of prohibition, criminalisation and stigmatisation, science is finally showing that psychedelics are not usually dangerous or harmful. Instead, when used according to tested, safe and ethical guidelines, they are the next revolution in mental health treatment.

You might have picked up this book because you’ve heard of the ground-breaking research into psilocybin for treatment-resistant depression. Or how MDMA is being used as therapy for post-traumatic stress disorder (PTSD). From 1 July 2023, both will be medicines in Australia,1 and MDMA soon will be in the US and Canada too.

Or perhaps you picked it up because a friend has told you their mental health has been transformed by going on an ayahuasca retreat in the Amazon region. Or perhaps that microdosing LSD or magic mushrooms made them more productive or creative or improved their mood. You might be wondering if taking psychedelics really is safe and if they work. Or even be considering if it’s worth travelling to territories where people are allowed to take some psychedelics, such as the Netherlands, Jamaica, Oregon or Colorado, in order to access their benefits legally.

This book is the fruit of 15 years of research and scientific innovation. It will answer your questions about psychedelics and psychedelic-like drugs, including magic mushrooms (psilocybin), ayahuasca and LSD. These drugs are now firmly in the mainstream of research into the treatment of depression, addiction and PTSD and are looking promising for other conditions too, including OCD, eating disorders and some pain conditions.

But it’s not just about the drugs. The best results are achieved by combining psychedelics and psychotherapy, a completely new approach to mental illness that gets the best out of both treatments. As well as being a neuroscientist and psychopharmacologist (someone who investigates drugs and the brain), I’m also a psychiatrist. So I know how important it is that these drugs bring the hope of an effective treatment to the large proportion of patients for whom current treatments have failed or are inadequate.

The book will describe what we – my team at Imperial College and I – have discovered about how psychedelics work on the brain (see Chapter Four), and how we found that they work very differently to the antidepressants that are currently the mainstay of clinical psychiatry (see Chapter Five). This is important because the more approaches medicine has to treat a disorder, the better the potential outcome for the patient. Studies are showing that psychedelics work fast and usually just require a couple of doses, whereas the older drugs take weeks if not months to work. You can rapidly get people well, which conventional treatments in psychiatry rarely do.

The Return of the Trip

As well as in medicine, this class of drugs, despite having been illegal in most countries for 50 years, is now showing up in culture, academia and business. It started with Michael Pollan’s excellent book How To Change Your Mind, which led to his Netflix show. Now, there’s Prince Harry writing openly about his experiences with ayahuasca and magic mushrooms in his book Spare. But more importantly for the near future of psychedelics as medicines, the establishment are getting on board too. Professor Paul Summergrad, a previous president of the American Psychiatric Association, has described how early experiences with LSD led him to becoming a psychiatrist:

‘It was a deeply mystical experience, and it also changed my thinking about the self. It made me think a lot about neurobiology and consciousness, because if a tiny dose of a drug like this could change one’s perception so profoundly, what did that mean regarding how we understand the mind–brain relationship and, relevant to psychiatry, the etiology of mental illness?’2

The research renaissance was led by a wave of new university research groups, including mine, followed by a second wave, this one of specialist pharmaceutical companies. Several of the companies dedicated to this research are now valued at billions of dollars. This acceptance by the mainstream might be because the generation now in power are likely to have experimented with psychedelics in their youth. One of the first to talk about this publicly was Steve Jobs, who said taking LSD was one of the most important experiences of his life. ‘I have no words to explain the effect the LSD had on me, although I can say it was a positive life-changing experience for me and I am glad I went through that experience.’3

 

The story of how psychedelics came to prominence in the 1960s is a compelling one. In 1943, the psychedelic effects of LSD were discovered by accident when the scientist who synthesised it, Albert Hofmann, accidently ingested some after touching it with his fingertips.4

Later, Hofmann also identified the similar active ingredient of magic mushrooms as psilocybin. It seems incredible now, but during the 1950s Sandoz marketed these compounds as Delysid and Indocybin respectively, sending them out to researchers around the world in an attempt to find out how they could be used in medicine.

This led to the first psychedelic research boom of the 1950s and 1960s, hundreds of clinical trials and thousands of case reports of psychedelic drugs, in particular of LSD.5 It’s estimated that during this period the National Institutes of Health, the research funding arm of the US government, gave over 130 grants.6

Psychedelics were a step change in the development of biological psychiatry. By showing that a chemical can perturb the mind and brain, they showed it was possible to treat disorders of the mind with drugs.

Modern psychiatric research stands on the shoulders of this early work. Psychiatrists began to use psychedelics to allow patients to access repressed memories and emotions, to unblock people who weren’t moving forwards in psychotherapy. It was around this time that the name psychedelics was coined, meaning mind-manifesting. As you’ll read in Chapter Seven, one of the most successful applications was in treating addiction to alcohol.

There was a dark side to mid-century psychedelic research too. In the US, a large part of it was carried out or sponsored by the CIA, the army and other government agencies. They tested LSD on both soldiers and civilians, both with and without consent (see Chapter Thirteen), as a potential weapon in the Cold War. There were stories that the Soviets were going to use LSD as a chemical weapon, to spray Western soldiers with it to disable them, or put it in the water supply to knock out entire cities of people.7, 8 These kinds of fears drove research in the West – the UK army did their own testing too. Although a lot of this research was unethical, even by the standards of the time, it did mark the beginning of the examination of psychedelics’ effects on the brain.

 

When LSD escaped from the lab in the 1960s, it fuelled an explosion of creativity in art and music and of reform in politics. In the US the Haight-Ashbury district in San Francisco became the centre of the new youth counterculture movement, with the young people ‘turning on’ and dropping out of normal life. There were demonstrations against the Vietnam War, environmental marches, civil rights protests and the birth of feminism, or ‘women’s lib’ as it was then.

I was a little too young to be a part of this – I got my O level results in the summer of 1967, aka the Summer of Love. I did make a ball-and-stick model of LSD for parents’ day at school, a small rebellion (I had wanted to make the substance itself in my A-level chemistry class). I do remember that, at that time, you couldn’t escape the feeling that the world was changing for the better. You don’t have to take LSD to know that ‘make peace, not war’ is a good thing.

There were the first music festivals, starting with the Human Be-In in San Francisco. Music was a key part of many people’s first experiences of psychedelics (Chapter Six describes why it’s important in psychedelic-assisted therapy too). The drugs birthed the Grateful Dead, the Doors, Jimi Hendrix and the Beatles’ Sgt. Pepper’s Lonely Hearts Club Band. The magic acid test bus began touring, spreading its radical message of peace, love and music.

Paul McCartney later confessed that he was an atheist until he took dimethyltryptamine (DMT), a short-acting psychedelic with effects similar to LSD (see here). He said that he was ‘immediately nailed to the sofa – and I saw God, this amazingly huge towering thing, and I was humbled.’ He described his vision as: ‘huge . . . a massive wall that I couldn’t see the top of, and I was at the bottom.’9 (More on the spiritual side of psychedelics in Chapter Nine.)

Then, in 1967, LSD was banned in the US as a Schedule 1 drug, branded highly dangerous, addictive and without any special medical use. The US authorities led a global campaign to ban psychedelics and within a few years it was classified under Schedule 1 of the 1971 United Nations convention on drugs too. Most countries followed the UN’s lead. Other psychedelics, particularly psilocybin and mescaline, were also included in the ban, even though there was very little evidence of their use, let alone harm.

History has shown us that psychedelics were not banned because they were harmful. They were banned because they were changing the way people thought about the big issues of the world, which made them terrifying for the establishment. Psychedelics have an ability to change unhelpful thoughts that has turned out to be very useful in treating psychological problems including depression and addiction (see Chapters Five and Seven). But the establishment didn’t see this quality as useful when it was linked to social unrest challenging the existing government, especially in relation to military foreign policy and the dominance of capitalism. The ban was an attempt by the US government to regain control over this social unrest; they couldn’t ban anti-Vietnam War protests, so they banned LSD.

These drugs clearly should not have been put into Schedule 1; they were not that dangerous, and they did have medical uses. Eventually the protests did stop the Vietnam War, but the ban on psychedelics has stayed – until now.

The scheduling effectively censored research on psychedelics for over 50 years. The number of scientific studies dropped to virtually zero. And the existing research, now recast as both illegal and dangerous, was ignored, and disappeared from the canon of acceptable psychiatric research.

When I was training as a psychiatrist in the 1970s, I didn’t hear about any of the positive research findings. In order to justify the psychedelics ban, governments had sponsored research to show their risk of causing harms, and so all the focus was on this. Media-spread scare stories did a good job of propagating this information, for example warning that if you took LSD you would look into the sun until you went blind, or think you could fly and jump out of a window. Articles warned of LSD damaging chromosomes and corrupting youth. And most of all, they warned of people not being able to get back to normal from tripping or being driven mad (for more, see Chapter Thirteen).
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Resurrecting Psychedelics through Research

Because psychedelics’ bad reputation persists, this book will also dispel some myths and misperceptions (see Chapters Twelve and Thirteen). It’s true that they are powerful drugs and need to be treated seriously; but most people still believe the claims that these drugs are very dangerous, addictive and without medical value. I spend a lot of my time educating so-called experts who really should know better, including many senior psychopharmacologists and psychiatrists. Then there are the politicians and bureaucrats who believe that the UK can’t make these drugs into medicines, because it would go against the UN. This isn’t true. On top of this, there’s still a significant section of the media that is happy to publish sensationalist scare stories about drugs.

It was during my work as a government advisor, starting in the 1990s, that the very wide gulf between the actual harms of psychedelics and their illegal status became clear to me.

For example, in the UK probably about a million people each year were picking and using magic mushrooms during the autumn growing season. But in 2005, fresh magic mushrooms were put into Class A (dried were already in there), alongside heroin and cocaine, the class with the highest penalties for possession.

This assessment of their safety was clearly not logical. Evidence suggests that for as long as human beings have been consuming plants, they’ve been using them to alter consciousness, for pleasure and escape but also, more profoundly, to explore what their brain can do, to mark a coming of age, for cohesion of the group and for spiritual and religious reasons.

Looking back to prehistory, there’s a theory that the origins of the Hindu religion come from the use of various mind-altering drugs collectively known as soma (a name later used by Aldous Huxley in his novel Brave New World for his people-pacifying drug). The exact composition of soma is unknown as its few descriptions are in very old texts; in fact it’s still being debated. However, the psychedelic mushroom expert R. Gordon Wasson believed that it probably included extracts of psychedelic mushrooms such as psilocybin-containing magic mushrooms, or amanita muscaria (fly agaric, see Chapter Three), as well as other plants such as cannabis.10

At a similar time, around 1500 bc, the ancient Greeks were thought to be using psychedelics in a secret religious festival in honour of the goddess Demeter and her daughter Persephone. The Eleusinian Mysteries were held yearly for 2,000 years, from around 1600 bc. During the ten-day festival, people would fast while walking the eleven miles from Athens to the Temple of Demeter in Eleusis, then take a sacred psychedelic drink, kykeon, thought to be wine with the addition of the ergot fungus from cereal crops, which makes molecules similar to LSD.11

The first modern historical evidence came from the conquistadors, the Spanish who invaded South America. They reported the use of psychedelic drugs, including magic mushrooms, ayahuasca and mescaline, in various parts of South and Central America. The Spanish attempted to wipe out all records and knowledge of psychoactive plants, making their use punishable by death,12 but these practices adapted to and survived the attempt. Indeed, as the Spanish imposed their language and culture on the existing population, rather than stopping using mescaline the indigenous peoples, amusingly, renamed the cactus San Pedro after St Peter, who opens the gates of heaven. More recently, the popularity of ancient ayahuasca religious ceremonies has gone global.

There’s a parallel with my government work for the ACMD in the 2000s. Then, the drug that the government was trying and failing to stop people using was MDMA. Our official research showed that ecstasy, despite very sadly causing some deaths in young people, was not as dangerous as its classification suggested. It was in Class A, carrying the most serious penalties. This motivated me to start my work establishing fair and logical drug laws based on scientific evidence of harms.

As you’ll read in Chapter Twelve, I was sacked by the government in 2009 for speaking out about the relative harms of different drugs, in particular for saying that the harms of MDMA were being overstated. That led me to produce the definitive way of assessing drug harms.

Three years later, that work made me confident that not only was it safe to research MDMA on humans but the same was true of psilocybin too.

As you’ll see in Chapters Six and Twelve, the past 15 years of research has produced a systematic and detailed analysis of the claimed harms and benefits of psychedelics. It has shown that they are not dangerous when used properly as medicines; and that their risks are not barriers to them being made medicines, as long as they are used with care. In truth, all medicines are dangerous if used improperly.

Into the Brain

I started researching psychedelics because I wanted to know more about the brain and consciousness. To quote the psychedelics chemist Alexander (Sasha) Shulgin aka Dr Ecstasy, ‘I’ve always been interested in the machinery of the mental process.’13

Psychedelics change the brain in the most profound and interesting way of any drug class. The most eloquent and compelling insights into these profound effects are to be found in the revolutionary 1954 book by Aldous Huxley, The Doors of Perception.

Huxley’s ideas are so interesting because they are so prescient, foreshadowing later scientific work, even though he was writing before very much was known about the brain.

To be shaken out of the ruts of ordinary perception, to be shown for a few timeless hours the outer and the inner world, not as they appear to an animal obsessed with survival or to a human being obsessed with words and notions, but as they are apprehended, directly and unconditionally, by Mind at Large – this is an experience of inestimable value to everyone and especially to the intellectual.14

 

In the 1950s, Albert Hofmann deduced that psilocybin, the active ingredient in magic mushrooms, has a chemical structure similar to the neurotransmitter serotonin, and that a part of LSD looks like it too.15 But at the time, it wasn’t known what serotonin did or how it acted in the brain.

The 1970s brought a sea change in brain science: the discovery that the brain is largely a chemical machine. That the information that creates our thoughts, functions and processes travels along our neurons via electricity, but jumps the gap – the synapse – between neurons using neurotransmitters, a group of chemicals including serotonin.

Later a new technique called gene cloning led to the discovery that serotonin has 15 different kinds of receptors in the brain, and that psychedelics produce their typical effects by binding to one of them, the 5-HT2A receptor (usually called the 2A receptor).

Because they perturb the mind, psychedelics are an important tool in understanding the role of some serotonin receptors in human consciousness and also, crucially, in mood, as well as serotonin’s overall contribution to the working of the human mind.

We now have neuroimaging techniques that can reveal what happens when a psychedelic slots into the receptors. We can use magnetoencephalography (MEG) to look at electrical brainwaves.

Functional Magnetic Resonance Imaging (fMRI) shows us how the different regions of the brain are changed by psychedelics, and how the connections between them are altered. Positron Emission Tomography (PET) shows where the drugs go in the brain, which parts of the brain they bind to, and how long they sit in the brain.

Because psychedelics are still in Schedule 1, there are still multiple barriers to doing this research, not least the cost. The ban, which has lasted 50 years, has thus created a 50-year hole in research. This is the worst censorship of research ever because its impact has been global. The fact that psychedelics are about to become medicines shows that they should never have been banned in the first place – probably not even for recreational use, but certainly not as medicines. There are 50 years’ worth of people with mental illnesses and addictions who have been denied the best treatment that could have been available.

This book is part of the reversal of this censorship – the psychedelic renaissance. This is one of the most exciting areas of modern science. By the end, I trust you will understand why this is the case.
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