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The author advocates the use of some psychedelics as medical treatments and is researching the medical benefits of others. However, nothing in this book is to be taken as medical advice and it should not be relied on without taking advice from your own healthcare professional. All matters regarding your health, including any medication that you take, should be discussed with your medical doctor. The possession of psychedelics for recreational use remains illegal in the UK and nothing in this book should be taken as encouraging their illegal recreational use. The author and publisher disclaim any liability directly or indirectly from the use of the material in this book by any person










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.










Chapter 2


What Is a Psychedelic? Meet the Classics: LSD, Magic Mushrooms, Ayahuasca


At first glance, the members of this family of drugs might appear unrelated to each other. As well as LSD and magic mushrooms, it includes the South American ceremonial tea ayahuasca, the drug of choice of the modern generation of spiritual seekers. Then there’s the ‘god molecule’ Toad (which really does come from a toad). Finally, there is mescaline, the first psychedelic to be chemically identified and one of the ingredients in the ‘savage journey across America’ described by Hunter S. Thompson in his novel Fear and Loathing in Las Vegas.


Despite their widely varying backstories, histories and reputations, all the classics work in the same way. Their alternative name – the serotonergic psychedelics – explains why. Each classic psychedelic molecule has a part of its structure that mimics serotonin, allowing it to bind to one or more of serotonin’s receptors in the brain and the gut. Serotonin (5-hydroxytryptamine or 5-HT) is a neurotransmitter that has roles in many different brain functions, including sleep, memory and learning, mood and emotions, sexual behaviour, hunger and perceptions. Serotonin is also the target for other drug treatments in psychiatry, including SSRIs (selective serotonin reuptake inhibitors), which are used in depression and anxiety.


Receptors are the target proteins that a neurotransmitter acts on. The human brain has at least 15 different subtypes of serotonin receptors and most of them do different things. And the classic psychedelics are a group because they all produce their psychedelic effects by binding to the 5-HT2A or 2A receptor.


Most of the classics are currently illegal in most Western countries. Despite the regulatory and financial barriers to research that this puts up, psilocybin is the focus of the current resurgence of research. As a result, it’s a front-runner to become a licensed medicine, just behind MDMA (which we will look at in the next chapter).


Psychedelic Effects of the Classics


There are a whole range of psychedelic effects mediated at the 2A receptor. Taking a classic psychedelic will change your perception, cognition and emotion as well as your sense of time, place and self. Below are the main effects that people report.


 


1. Visual changes. These include distortion, intensification of colours, textures, contours, light, changes in perception of size and shape, objects moving. People report seeing and feeling the world in ‘higher resolution’. Elementary hallucinations, seeing moving patterns (like coloured Christmas tree lights) as well as complex hallucinations, which include seeing people, cities, galaxies, animals, plants or even gods.


2. Auditory changes in appreciation, sound and timbre. Synaesthesia – changes of visuals led by changes in sound or music.


3. Changeable moods and emotions, from awe, wonder, euphoria, bliss, calm, joy, fun, excitement, love through to anxiety, fear and terror (especially in people with trauma-related mental health problems).


4. Changed perception in your body – of your size and shape – as well as where you are in time and place. Out-of-body experiences.


5. Altered or absent sense of self. This goes from seeing yourself in a new way right up to ego dissolution, the feeling of merging into your surroundings.


6. Reliving and re-evaluating important memories. Deep introspection and psychological insights.


7. Enhanced positive emotions towards other people and your surroundings. With others that might be trust, empathy, bonding, tenderness, forgiveness.


8. Cognitive changes such as increased creativity with shifts in thinking or putting ideas together in a new way, problem solving.


9. Spiritual or mystical experiences. These can be related to a specific religion, such as seeing God or religious symbolism, or, more generally, seeing the connectedness of the universe.


10. Perceived contact and interaction with other creatures or entities.


 


Some of the classics stimulate receptors in the gut too. That’s why it’s common to experience nausea and vomiting after taking them. For example, at a traditional ayahuasca ceremony you’re given your own bucket because vomiting or ‘purging’ is often part of the experience.


Classic psychedelics have other negative effects too, including muscle spasms, temperature fluctuation, seizures, dizziness, paranoia and panic attacks, anxiety, confusion and inability to concentrate. Although some of these are likely due to changes in neurons and brain circuits that result from stimulating 2A receptors, some are probably caused by activity at other serotonin receptor subtypes and possibly at other receptors such as dopamine and noradrenaline too.1, 2


Time and Space


If you’ve read descriptions of people’s experiences taking psychedelics, you’ll know that no trip is ever the same, even if the same person takes the same drug. When we have given the same person two trips of the same dose of the same drug, there has been no obvious relationship between the content of each trip.


Although we can explain the reason psychedelics produce visual and other hallucinations (see Chapter Four), we still have almost no idea what determines the content of the psychedelic experience. Michael Pollan has a suggestion, in his book How To Change Your Mind. Specifically, that the content comes from the person’s thoughts and intents immediately before the trip. For example, when Pollan was using a computer to explore the visual impact of a trip he found himself stuck in the hard drive of his computer. When he was in the garden of his dead parents’ house, two old trees became his mother and father.


In our depression studies (see Chapter Five), the content people often engaged with was their past traumatic relationships, but we guided them to do this.


People assume each of the classics gives different psychedelic effects, but most of the variation doesn’t come from differences between these drugs. If you took an equivalent amount of each of the classics so that each had the same interaction with the same number of receptors in the brain, they would all have the same effects. The variation comes partly from the dosage, and partly from how the drug is taken. One study tested doses of LSD from 25mcg to 200mcg. The bigger the dose, the more effects the subjects reported.3


 


The method of taking the drug governs how fast it gets into your brain. Faster entry means more rapid changes in consciousness. Your brain is always adapting to its inner and outer environment, trying to maintain balance. The faster the drug goes in, the less time the brain has to adapt, and the more different the experience is from normal consciousness.


For example, when a classic psychedelic such as DMT is injected or vaporised, it goes into the brain very fast, and so the trip is very intense – it can even feel like a near-death experience.4 By the time the brain has realised something is happening to it, it’s already been profoundly changed. When a psychedelic is taken orally, the brain receptors aren’t challenged as fast. The brain has time to compensate, so the effects aren’t as extreme. (There is an unexplained exception: when LSD is given intravenously, the effects tend to build up at the same speed as taking it orally.)


So while DMT and Toad (see below) have a reputation for being the most intense of the classics, catapulting people into another dimension, this is likely to be mainly due to them usually being smoked or snorted.


The classic psychedelics do vary in how quickly they leave the brain, i.e. how long the effects last. For example, a smoked DMT trip is 10–20 minutes, but an LSD trip is around 12 hours. We know some reasons why this might happen, but not all. For example, we know that DMT and Toad are rapidly broken down in the blood, and that an LSD molecule has an extra part that binds it strongly to the receptor and so gives it a much longer-lasting effect.5


The length of the trip also depends, to some extent, on dosage. In the LSD dosage study above, as the dose increased the average duration also increased, from 6.7 hours to 11 hours.6


Another variable that can change the effects is your genetics. Some people don’t have any kind of experience after taking a psychedelic. In one study at Imperial College, we injected 20 people with 75mcg of LSD.7 Two out of the twenty reported that the drug didn’t have any significant effect. At the time, we were looking at their brains under a scanner, so we could see that they weren’t just denying the effect; they also had a lack of changes in the brain. It could be that some people have a genetic variation in their receptors that stops the drug from working. Or they may be metabolising the drug faster, and so lessening the effect; or less of it got into the bloodstream for some other reason (we couldn’t measure levels in the blood).


Finally, the course of a trip also depends on the set (the mindset) and setting (the surroundings), which are discussed in detail in Chapter Thirteen.


A Guide to the Classics


LSD (d-lysergic acid diethylamide or LSD-25)


Out of all the classics, this one has probably the worst reputation. In the 1960s anti-LSD propaganda told – mostly fantastical – stories of fried brains, traumatic flashbacks and psychotic break downs, addiction, cancer, birth defects and people jumping out of windows because they thought they could fly. Aimed at the parents of middle-class, white teenagers and young adults, it told them that LSD was turning their children into addicts and dropouts.8 And it promoted the fear that LSD was ruining a generation and society.


LSD was demonised for encouraging young people to ‘turn on, tune in and drop out’. This was the counterculture call to arms, coined by the self-styled prophet and spiritual teacher Dr Timothy Leary when he was speaking to the crowd at the Human Be-In, a gathering of 30,000 hippies in Golden Gate Park, San Francisco. Around that time, he also said: ‘The next six years will be a period of dramatic change in regard to the social acceptance of such psychedelic drugs as marijuana and LSD. By 1970 we’ll have our first LSD congressman and our first marijuana-smoking judges.’9 LSD was banned in 1967.


In the early 1960s, Leary was a clinical psychologist at Harvard. He was one of the many scientists and psychiatrists of the time who hoped that LSD would be the key both to a greater understanding of human consciousness (for more, see Chapter Nine) and a revolutionary treatment for mental health conditions, in particular addiction (see Chapters Seven and Twelve).


How is LSD taken?


Orally. In the 1960s, people usually took the colourless, odourless solution dropped on a sugar cube. Now, it often comes soaked into square paper blotters, which are then dried and chopped up into hundreds of doses, or as tiny pills (microdots) or gelatine pieces.


How long does LSD last?


Comes on in half an hour, lasts 12 hours, although the effects can wax and wane over this period.


 


The Swiss chemist Albert Hofmann created LSD in 1938, while working at the pharmaceutical company Sandoz. He later named it his ‘problem child’. Hofmann synthesised LSD from a toxic fungus, ergot. At the time, ergot compounds had been used for many years to treat migraine and promote the contraction of the uterus to stop bleeding after the placenta is delivered.


The myth that’s grown up around LSD is that Hofmann discovered it by chance. But the truth is, he was following the standard process of medicinal chemistry, of taking a molecule and refining it in different ways to see if it might be a useful medicine that could be patented. This is the same process that made, for example, aspirin from willow bark.


Hofmann himself wrote: ‘LSD was not the fruit of a chance discovery, but the outcome of a more complex process that had its beginnings in a definite concept, and was followed up by appropriate experiments, during the course of which a chance observation served to trigger a planned investigation, which then led to the actual discovery.’10


There was, however, one element of chance. When Hofmann remade a batch of LSD in 1943, he ingested some by mistake and so became the first person ever to experience an acid trip.11


He noticed some odd effects. ‘I was seized by a peculiar restlessness associated with a sensation of mild dizziness. On arriving home I lay down and sunk into a kind of drunkenness which was not unpleasant and which was characterized by extreme activity and imagination. As I lay in a dazed condition with my eyes closed (I experienced daylight as disagreeably bright) there surged upon me an uninterrupted stream of fantastic images of extraordinary plasticity and vividness and accompanied by the intense, kaleidoscopic play of colours. The condition gradually passed off after about two hours.’12


He decided to test it properly on himself, also standard practice at the time. And so, on 19 April 1943, he took 250mcg, assuming this would be a small dose. But as we now know, and as Hofmann quickly found out, an unusual characteristic of LSD is that compared to other drugs you need very, very little to do a lot. It turned out that 250mcg is a very high dose.


Forty minutes later, he wrote: ‘Beginning dizziness, feeling of anxiety, visual distortions, symptoms of paralysis, desire to laugh.’ And so began a seriously strong, bad trip.13


Because it was wartime and there were no cars, Hofmann had to cycle home. He was accompanied by his assistant –  fortunately, because the journey sounds hairy. ‘Kaleidoscopic, fantastic images surged in on me, alternating, variegated, opening and then closing themselves in circles and spirals, exploding in coloured fountains, rearranging and hybridizing themselves in constant flux.’14 Later, he had to be seen by a doctor. But slowly, as the hours passed, his bad trip turned into a good one, and by the next morning he was describing feeling more alive than ever, seeing the world and nature anew.


Now, 19 April is Bicycle Day, when people all over the world celebrate Hofmann’s discovery and the intervening 80 years of LSD-charged transformation of minds, the arts and history.


Hofmann’s assessment was that as LSD alters consciousness, it would make a great tool to discover more about the mind. Sandoz Laboratories patented LSD, as Delysid, and sent it out free to a whole range of psychiatrists and researchers around the world to discover more about how it could be used. Before LSD was banned in the late 1960s, it was the most-used drug in more than 1,000 scientific papers on psychedelics, based on their administration to around 40,000 people.15


Since the revival of research in the 1990s, there have been studies on end-of-life anxiety, pain and depression, and addiction (for more, see Chapter Seven). However, the amount of research on LSD has, so far, been more limited than that on psilocybin. Possibly researchers have been put off doing trials on LSD by the historical animosity to it or lingering fears around it. They might assume these would make the permissions or the funding needed less forthcoming. Or it may be because psilocybin (see below) produces a shorter trip that better fits the timescale of studies. The other take on it is a joke I make to scientists: psilocybin doesn’t come in for as much public criticism as LSD because no politician or journalist knows how to spell it.


Psilocybin


Mushrooms that make psilocybin have been called ‘magic mushrooms’ since the moment they hit Western consciousness. The name was coined in a 1957 article in Life magazine, ‘Seeking The Magic Mushroom’. The author was R. Gordon Wasson, a banker at J.P. Morgan in New York who, like his wife Valentina, was a keen amateur mushroom hunter. Wasson heard about the secret mushroom ritual or velada (vigil) of the Mazatec people of Oaxaca state in Mexico, then spent two years searching for one to take part in. He eventually found a curandera (healer) called Maria Sabina, who allowed Wasson to attend one of her overnight ceremonies.


Valentina Wasson went to see Sabina too: her own story came out a week later in a Sunday supplement called This Week. She wrote: ‘My mind was floating blissfully. It was as if my very soul had been scooped out and moved to a point in heavenly space, leaving my empty physical husk behind in the mud hut. Yet I was perfectly conscious. I knew now what the shamans meant when they said, ‘the mushroom takes you there to the place where God is.’16


How is psilocybin taken?


Orally. You can eat the mushrooms fresh or dried, or grind them and add hot water to make a mushroom tea. They can also be infused into a tincture. The chemical in the mushroom – psilocybin – is very stable. When you consume it, it’s metabolised in the stomach and blood into the active ingredient, psilocin.


In the Netherlands, the truffles – the rhizomes or underground part of the mushrooms – are legal, and are taken in the same way as mushrooms. For research, we use a synthetic version of psilocybin because the dose can more easily be standardised.


How long does psilocybin last?


It comes on in half an hour when you take it orally and lasts five to six hours. In our first experiments, we didn’t have the funding to buy enough psilocybin to give it orally, so we gave it intravenously, which makes it come on within minutes.


 


Wasson did not conduct himself with distinction in Mexico. He explained: ‘The mushrooms are not used as therapeutic agents: they themselves do not effect cures. The Indians “consult” the mushrooms when distraught with grave problems.’ And so when Sabina was reluctant for Wasson to attend the velada, he persuaded her by inventing a problem with his son.17


Sabina eventually agreed that Wasson could participate in the velada on the condition he kept it secret. Wasson did use a pseudonym for her in his piece in Life magazine, but he later divulged her real details. The Wassons’ articles were read by millions; the secret was definitely out. The curandera Sabina’s remote mountain town, Huautla de Jiménez, became overrun by spiritual tourists and hippies who wanted to experience the velada. There’s a long list of celebrity attendees who reportedly made the journey, including John Lennon, Bob Dylan, Keith Richards and Walt Disney.


Sabina’s story doesn’t have a happy ending: over a few years, she was raided by Mexican authorities and her son was murdered, then her home was burned down. She eventually died of causes related to malnutrition.18


Wasson took some of the Mexican mushrooms and gave them to Hofmann, who deduced that the active ingredient was psilocybin. Sandoz, Hofmann’s employer, then began manufacturing and marketing psilocybin as a therapeutic medicine alongside LSD; they called it Indocybin.


We now know there are at least 200 species of magic mushrooms. There is evidence that they have been used in human societies for thousands of years, the earliest known being Algerian cave pictures dating from 5000 bc of shamans holding mushrooms.19


They’re found all over the world, from northern Canada to the southern tip of New Zealand. The one that’s most common in the UK is liberty cap. In the US, it’s Psilocybe cubensis, also called golden cap. We don’t know why mushrooms make psilocybin; it may be either to defend against being eaten or to encourage it. But psilocybin is likely to have some function, simply because it occurs in so many species.


Out of the classic psychedelics, psilocybin is the most likely to be the first to become a licensed medicine. In the US, this could be as early as 2024. Following promising preliminary trials, the FDA (United States Food and Drug Administration) has given it Breakthrough Therapy status, which can speed up regulatory approval, for both treatment-resistant depression and major depressive disorder.


Psilocybin is being researched and trialled for multiple conditions. The list includes more types of depression, such as in cancer patients and people with Alzheimer’s disease, drug dependence (alcohol, nicotine, cocaine, opioids), anorexia nervosa and obsessive compulsive disorder. And also for pain: chronic pain syndromes and headaches (including cluster and migraine). (See Chapters Five, Seven and Ten for more).
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