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Praise for Upgrade Your Brain

‘The declining mental health and failure to care for the nourishment of the brain pose a grave threat to mental health and abilities of our children and theirs for which we are responsible. We must act now . . . this book provides the solution.’

Professor Michael Crawford, Director of the Institute for Brain Chemistry & Human Nutrition

‘Upgrade Your Brain by Patrick Holford offers a compelling wake-up call to the alarming decline in mental health and cognitive function plaguing society today. With a meticulous blend of scientific research and real-life testimonials, Holford navigates through the intricate web of factors contributing to this decline, shedding light on the pivotal role of nutrition in brain health. From unveiling the hidden truths about what makes a good brain go bad to providing practical steps for readers to reclaim their mental acuity, this book serves as a beacon of hope in an era dominated by stress, anxiety and cognitive decline. Holford’s integrated approach not only empowers individuals to enhance their own cognitive well-being but also advocates for a paradigm shift towards prioritizing brain health on a global scale.’

Dr David Perlmutter, author of No.1 New York Times bestseller Grain Brain, and Drop Acid

‘This approach is far more effective than medication, working with the body’s own chemistry to restore balance, and without side-effects. It is the future of an enlightened approach to psychiatry.’

Dr Hyla Cass, psychiatrist and retired assistant professor of psychiatry

‘I have skin in the game when it comes to Alzheimer’s. Twenty years ago I discovered I had a copy of the gene that boosted my chance of developing this awful disease. My only chance of cutting my risk seemed to be regular card and board games. Upgrade Your Brain is the first book that offers hope with the revolutionary idea that diet and lifestyle can help to Alzheimer’s-proof your brain. It clearly explains the largely unfamiliar biology that makes this possible. It’s like Zoe for the brain. The book also challenges the general assumption that the cure must come from a drug. But the brain is not isolated in a bony box. Its health is intimately connected with the health of the body. If your brain’s powers are fading, this is a must-read.’

Jerome Burne, award-winning medical journalist

‘What an eye-opening book! Patrick Holford has assembled a compelling compendium of steps that we can all follow to erase Alzheimer’s disease from our personal future. The practical advice he provides will not only lead to a lower risk for AD but will – if followed! – markedly improve overall health. A must read for everyone with a brain.’

Professor William S. Harris, PhD, FASN

‘Healthy diet and lifestyle are critical to keep brain health and prevent brain disorders. This book is worth reading for both researchers and the public who are interested in improving their cognitive reserve.’

Professor Jin-Tai Yu, Fudan University, Director of the Memory Disorders Centre at the National Centre for Neurological Disorders, China

‘Every parent, and, indeed, every person should read this book and be inspired to attain a healthier lifestyle for themselves and for their families.’

Dr Rona Tutt OBE, former President of the National Association of Head Teachers.

‘Upgrade Your Brain by Patrick Holford takes complex scientific information and distils it simply and clearly for the lay reader. This book is easy to read, full of frightening statistics, but also practical solutions and compelling case histories that should empower every one of us to take better care of our brain or risk dire consequences. This is a must-read for anyone looking for practical non-pharmaceutical solutions and easy-to-implement lifestyle, dietary and nutrient changes to enhance mental well-being.’

Professor Julia Rucklidge, Director of Te Puna Taiora, the Mental Health and Nutrition Research Lab, University of Canterbury, Christchurch, New Zealand

‘It is time we woke up to the fact that Alzheimer’s is a preventable disease, not an inevitable part of ageing. Just as there is nothing inevitable about heart disease, there is nothing inevitable about Alzheimer’s disease. Patrick Holford’s book takes up this theme with zest and is to be greatly welcomed. Each of us needs to know that Alzheimer’s disease and several other diet-related brain disorders can be prevented and governments need to recognise this too. The lesson to be learnt from this book is that we can help ourselves and our loved ones by starting to modify the way we live so that our chance of developing diseases such as Alzheimer’s is greatly reduced. But we need to begin now; the disease process begins early in life, and already in our thirties some of us have signs of Alzheimer’s disease in the brain, just as we have atherosclerosis in our blood vessels. Get started!’

Emeritus Professor David Smith, former Chair of Pharmacology and Deputy Head of the Faculty of Medical Science at the University of Oxford

‘This great book makes it abundantly clear that nutrition is a fundamental cornerstone of mental health and brain function and should be the first, not the last, port of call for those suffering as well as their treaters.’

Uma Naidoo MD, Harvard Nutritional Psychiatrist, author, chef and nutritional biologist

What people say after following Patrick Holford’s principles:

‘In just three months the change has been remarkable. We both feel better. Our moods are better, our energy is better. Honestly, I feel like I’ve got my husband back from dementia. I am so grateful to Patrick Holford and Food for the Brain.’

Dorothy Norris

‘I have been given a new lease of life.’

Eddie M, former schizophrenic

‘I’ve been trying to feel like this for 25 years – I’m over the moon!’

Gabrielle F, former depressive

‘At last, I’m sleeping like a baby and spend my days without anxiety. It’s a game-changer for me.’

Audrey M, former insomniac

‘My mind is back. I can do the whole crossword again.’

Dr John B, diagnosed with dementia





Dedication

This book is dedicated to twice Nobel Prize-winner Dr Linus Pauling and Dr Abram Hoffer, who, in 1968, defined ‘orthomolecular psychiatry’, the approach this book represents; Professor Michael Crawford, who put marine food and omega-3 on the map as brain essentials; and Professors David Smith and Helga Refsum, whose comprehensive research on B vitamins and homocysteine, probably the most critical factor in dementia prevention, is worthy of a Nobel Prize. Their outstanding, and tragically largely ignored, research has laid the foundation for tomorrow’s medicine, which has to put nutrition at the top of the agenda. It is the only way we can prevent the cerebral tsunami that is fuelling so much unnecessary suffering.
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Guide to Abbreviations and Measures

1 gram (g) = 1,000 milligrams (mg) = 1,000,000 micrograms (mcg or μg). Most vitamins are measured in milligrams or micrograms. Vitamins A, D and E are also measured in International Units (iu) – a measurement designed to standardize the different forms of these vitamins that have different potencies.

1mcg of retinol (mcg RE) = 3.3iu of vitamin A (RE = retinol equivalents)

1mcg RE of beta-carotene = 6mcg

100iu of vitamin D = 2.5mcg

100iu of vitamin E = 67mg

1 pound (lb) = 16 ounces (oz)

2.2lb = 1 kilogram (kg)
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References and Further Sources of Information

Numerous references from respected scientific literature have been used in writing this book. These sources are acknowledged with a number at the relevant position in the text. In order to save paper (there are over 400 cited sources), I have placed the corresponding details of – and links to – those studies on the webpage www.foodforthebrain.org/upgrade-your-brain so that you can delve deeper if you wish.

Important note

This book is not intended as a substitute for medical advice or treatment. Any person with a condition requiring medical attention should consult a qualified medical practitioner or suitable therapist. The recommendations given in this book are solely intended as education and information and should not be taken as medical advice. Neither the author nor the publisher accepts liability for readers who choose to self-prescribe. Do not change your medication without consulting your doctor.





[image: decorative illustration]

Introduction

Do you often feel gelatinously exhausted? Enthusiastically negative? Do you spend your days feeling tired and wired? Your evenings with a drink in hand? Your nights restlessly searching for sleep? Do you wake up anxious and stressed and in need of a coffee to get going? Do you forget what you were doing, forget people’s names, forget where you put things?

In 2010, I did a survey1 of over 55,000 people who had completed my online ‘100% Health Check’ at patrickholford.com. These are the results:

82 per cent become impatient quickly

81 per cent have low energy level

76 per cent have less energy than they used to

67 per cent feel they have too much to do

66 per cent become anxious or tense easily

63 per cent need more than eight hours’ sleep

63 per cent have PMS/PMT (women only)

55 per cent easily become angry

48 per cent suffer from depression

47 per cent have difficulty concentrating or easily become confused

39 per cent have poor memory or difficulty learning

39 per cent feel generally nervous or hyperactive

Does this sound like anyone you know? Something depressing is happening to humanity, and possibly you. The very thing that makes us human, that is our brain and intelligence, is in rapid decline. We are fundamentally different from chimpanzees, with a brain size of under 0.4kg, despite sharing 98.5 per cent of the same genes, precisely because of our intelligence, directly reflected in our larger brain size. This gradual increase in brain size, driven by a brain-friendly diet, not genes, over 6 million years, is the unique hallmark of Homo sapiens. But both brain size and intelligence are decreasing – in the case of IQ, by an estimated 7 per cent a generation! Our average brain size, which peaked at 1.6 to 1.7kg 30,000 years ago, is now averaging less than 1.35kg. That means we’ve literally lost 20 per cent of our brain in the last 30,000 years and the signs are this brain degeneration is speeding up.

This parallels a worrying increase in mental illness across the world. Diagnoses of anxiety, depression, dementia, ADHD and autism are all increasing at an alarming rate. One in six children is classified as ‘neurodivergent’, with autism rates alone seeing a fourfold increase in 20 years, while one in four over 80 has mild cognitive impairment (MCI), sometimes called pre-dementia. Even more worrying is the evidence of brain shrinkage in adolescents and memory decline in those in their thirties. It is the greatest health threat we face, according to the World Health Organization.

Indeed, this is a global phenomenon that is accelerating at an alarming scale. Depression is the leading cause of disability, and in the UK alone, one in six adults was prescribed anti-depressants last year. Yesterday, again in the UK, more than nine double-decker buses’ worth of people – about 800 – were diagnosed with dementia. What on earth is going wrong and what can we do about it?

‘We are heading for an idiocracy,’ says Professor Michael Crawford, director of the Institute of Brain Chemistry, whose research at the Chelsea and Westminster Hospital can predict which pregnant women are going to have pre-term babies with a higher risk of developmental problems. If nothing changes, by 2080 half of all children are likely to have a degree of neurodevelopmental impairment.

It is scary stuff, because our humanity is in decline, which can be seen manifesting in hate speech, extremism, mass shootings and suicides, which have become, globally, a greater killer than all wars and murders combined. Clearly, modern man, Homo sapiens, is neither wise nor happy. We are literally losing our higher brain intelligence – emotional control, sense of connection, sharp cognition, purpose and innate happiness. Yet intelligence is something we need more of, not less, as we face the challenges of over-population, climate change and pollution. We need to work together in an intelligent fashion, not stagger from war to war, depleting finite resources.

This is not just my opinion, but the opinion of a worldwide group of scientists, most of them eminent professors and experts in their field, whose interviews in this book are key to unravelling why our mental health is in decline, and what we can do to reverse this trend.

Fortunately, there are things we can do, individually and collectively, to reclaim our brains – to upgrade them.

Your brain upgrade may be experienced as a rapid improvement in your mood, as Gabrielle, a former depressive, found. ‘I’ve been trying to feel like this for 25 years – I’m over the moon!’ she said. Or a reduction in stress, as retail manager Andrew reported: ‘My energy is through the roof, I don’t feel stressed and I have no problem sleeping.’ Or regaining the ability to think straight, as Stephanie, a lawyer, related: ‘After a week, the brain fog and tiredness were significantly better.’ Or even the reversal of serious mental illness, as Liz, a former schizophrenic, found: ‘I’ve been fine.’ You’ll hear their stories, and what made the difference, in Parts 2 and 3. They are all ordinary people, like you or me, whose lives were made unbearable by changes in brain function, and put back together again by taking steps to regain brain health.

My interest in this field started back in the 1970s, when I became fascinated by the human condition. As a teenager, I read Jung and Freud and thought psychotherapy might be my career path. I went to university to study it and became fascinated by the brain, how it works and what goes wrong with it. I have been studying intelligence and mental illness ever since.

In the 1980s, I founded the Institute for Optimum Nutrition (ION) with Professor Derek Bryce-Smith, the UK chemist who campaigned to get lead out of petrol because it was lowering children’s IQ, and twice Nobel Prize-winner Dr Linus Pauling as patrons. This has since trained several thousand nutritional therapists in what is now a degree-accredited profession.

In 1968, Dr Linus Pauling, together with Dr Abram Hoffer, wrote, in a seminal paper in Science journal, that ‘The provision for the individual person of the optimum concentrations of important normal constituents (nutrients) of the brain may be the preferred treatment for many mentally ill patients.’ He coined the phrase ‘orthomolecular psychiatry’. I call this approach ‘optimum nutrition’ and others call it ‘functional medicine’. Dr Pauling spent the last 38 years of his life researching vitamin C and its effects on mental health, addiction, viral infection, cancer and heart disease, and putting nutrition centre-stage in healthcare. If only he and others had been taken seriously, then we might not be facing this terrible cerebral tsunami. ‘Brain health conditions have become a global health emergency,’ said the Federation of European Neuroscience Societies last year.2

Back in 1985, when I was supervising one of my first students, Gwillym Roberts, the headmaster of a secondary school, we wondered if giving an optimal intake of vitamins and minerals might improve IQ. We designed a study and enrolled a sceptic, Professor David Benton from the University of Swansea, to run the trial and also invited the BBC documentary series Horizon to film it. Thirty children in Gwillym Roberts’s school were given a multivitamin and mineral, thirty a dummy placebo pill and thirty nothing at all. The study found that non-verbal IQ increased by 7 per cent (roughly the average decline per generation, according to Scandinavian researchers; more on this in Chapter 3) in the children taking the multivitamin and mineral. As well as being the subject of a Horizon documentary, this study was published in the Lancet, and hit the headlines of national newspapers, firing up interest in nutrition and mental health. If we had known then what we know now, I am sure even these positive improvements could have been enhanced.

In the 1990s, I set up the Brain Bio Centre in London, at the Institute for Optimum Nutrition, to treat people suffering from a wide variety of mental health concerns.

Across these past 40 years, I’ve had the chance to study under the leading lights in mental health, from the late Dr Abram Hoffer, the Director of Psychiatric Research in Canada who successfully treated over 6,000 schizophrenic patients, to David Smith, Emeritus Professor of Pharmacology at the University of Oxford, and Helga Refsum, Professor of Nutrition at the University of Oslo, whose impeccable studies of nutritional treatment have shown up to 73 per cent reduction in shrinkage of the Alzheimer’s areas of the brain in a year, compared to placebo, and effectively no further memory loss in people with pre-Alzheimer’s, which is leagues ahead of any anti-amyloid drug treatments.

You’ll meet many other world-class experts in other fields that impact the brain health, such as Dr Robert Lustig, Professor Emeritus of Pediatrics in the Division of Endocrinology and a member of the Institute for Health Policy Studies at the University of California, San Francisco, who has unravelled how junk and ultra-processed food, clever marketing and tech have got us hooked on their products by manipulating the brain’s antiquated ‘reward system’, with the insidious downside of a spiral into depression and anxiety and hopelessness; also, Assistant Professor Tommy Wood at the University of Washington, who’s an expert on how to ‘exercise’ your brain for more power. I’ve interviewed many more, such as Associate Professor David Vazour, expert on the gut-microbiome–brain superhighway; Dr Simon Dyall and Professor Michael Crawford, experts on omega-3 and the importance of the right brain fats; Professor Jeremy Spencer, who knows the foods, high in polyphenols, that help the brain to work; also, Professor Stephen Cunnane, an expert on ‘ketotherapeutics’ – how ketones, made from fat, can be used for a brain energy boost. These, and other leading lights, are part of our Scientific Advisory Board at the charitable Food for the Brain Foundation, which I founded in 2006.

Each of these highly intelligent, focused, pioneering professors has a piece of why our brain function and mental health are in sharp decline, and a piece of the solution. This book is about putting those pieces together until it becomes obvious what you need to do to upgrade your brain and become part of the solution, not part of the problem.

Psychologists, often unaware of the driving force of nutrition in brain health, may tell you mental health issues are all down to psychological factors, and psychiatrists may extol the virtues of the latest anti-depressant drug or sleeping pill, while sociologists may say it’s all to do with the pressures that ensue from the digital and industrial age we live in, but clearly this global decline in mental health is not happening because of a breakdown in social connection or a lack of drugs, and although you will see how the combination of junk food, junk media and tech addiction are contributing to a general dumbing down, that’s not the whole story either.

In this book you will discover what has created the perfect storm that is hitting the brain right now:


	In Part 1 you’ll discover why this brain drain is happening – and why you’re not being told the whole truth.

	In Part 2 you’ll learn the eight steps you need to take to upgrade your brain and restore full brain function.

	In Part 3 there are specific ‘action’ chapters that will help you improve your mood, end anxiety and insomnia, build stress resilience, break free from addiction, sharpen your mind and memory, and ultimately reconnect to your sense of meaning and purpose. There’s also a chapter on how to maximize your child’s attention, focus, creativity, intelligence and potential. If you want to jump to these chapters and get started, please do, but do take the time to read the eight steps, as these apply to all, and because that will also motivate you to make the necessary changes to your diet and lifestyle.

	Finally, in Part 4, I show you how to go from victim to change agent – to not only change yourself, but also help support the paradigm shift that has to happen, putting nutrition for the brain at the top of the health agenda and finding a healthy way to live in this fast-changing digital age.



With all we know now, it is not only possible to prevent cognitive decline, but to enhance brain function, intelligence, memory, concentration and mood. Take heart.

Wishing you the best of health and happiness, Patrick Holford





PART [image: decorative illustration]

Brain Storm

Brain size is shrinking, IQ is falling, mental health problems are rising. One in six children fits a ‘neurodivergent’ diagnosis, perhaps of autism or ADHD, while one in four over 80 has pre-dementia, and cognitive decline is happening for many from their thirties. One in six adults is on anti-depressants. Our brains are what make us human. It is literally our humanity that is on the line. What is going wrong and how do we recover?


	The Space between Your Ears – The Final Frontier

	How We Became Sapiens

	Why Our Brains Are Shrinking

	Warning: Your Brain Is Being Hijacked ... by Junk, Tech and Stimulants

	Mind Myths, from Genes to Drugs

	What’s Really Driving the Brain Drain?
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The Space between Your Ears – the Final Frontier

Outer space has been called the final frontier, but it is the space between your ears that matters most. Understanding how your brain works is the key to enhancing intelligence, concentration, mood and stress resilience, protecting yourself from age-related memory decline and minimizing the risk of mental illness. Your brain is the most important part of your body.

If you get your diet and lifestyle right for your brain, they’ll also be right for your body. If your brain is working well, you’ll think more clearly and be more likely to be in a good mood. While your state of mind is also determined by other things going on in your life – work and money stresses, relationships, having a life purpose or acting aimlessly, for example – if your brain isn’t working properly, all these ‘psychological’ matters get worse. If you don’t have enough brain energy, you don’t have the power to resolve issues and adjust your life in ways to make you feel happy, motivated and in charge, with your needs fulfilled.

You may have read books about detoxing your liver, protecting your heart, boosting your immune system, balancing your hormones, keeping your joints healthy. Perhaps even one of mine! But even your ability to strengthen or heal a body part requires the engagement of your brain.

We humans have very big brains. Excepting elephants, only marine mammals, eating a pescetarian diet, have as big or larger brains than us. In terms of size, the sperm whale is the winner, with a brain size six times ours. Dolphins have roughly the same brain size as us. Both dolphins and sperm whales have complex language and signs of considerable intelligence. Physically, size matters, and psychologically, IQ is a reasonable indicator of intelligence. It is vital to understand why we have evolved to have such large brains, because it gives you the means to know how to upgrade your brain.

But first, let’s get an overview of what’s between your ears. Once you’ve learned how the parts work you’ll see, in later chapters, how all the pieces fit together for your brain upgrade. Potentially new words for you are shown in italics, but soon they’ll become part of your brain vocabulary.

Your brain is mainly fat

The first thing to know is that the dry weight of your brain (excluding water content) is about 60 per cent fat. That’s way more than any other organ. The kind of fats you eat, which then become part of your brain, changes how you think and feel. To give you an example, if a pregnant woman lacks essential omega-3 fats, their baby’s brain gets built using substitute fat, oleic acid, which is primarily what’s in olive oil, which doesn’t work nearly so well.3 Measuring oleic acid in pregnant women’s blood is being used to predict the risk of problems in newborn infants.

Where are these fats in your brain? They are largely in the membrane or outer layers of brain cells, called neurons, making the membrane water-resistant and therefore keeping the right amount of water in and outside cells. This is especially important in the brain, because each brain cell sends out thousands of tentacle-like connections called dendrites, which have the equivalent of an electrical wire in the middle called an axon, to reach and talk to other cells, and these have to be surrounded with a fatty sheath to keep them insulated and stop short-circuits.

Also, where one neuron meets another, they ‘talk’ to each other across a gap called a synapse via chemical messengers called neurotransmitters. So, the fatty membranes are like the ‘ears’ of brain cells.

Each of us has something like 86 billion neurons and about the same number of ‘support’ cells, called glial cells,4 which help supply the neurons with fuel – either glucose or ketones, which is a brain fuel made from fat. So, about 170 billion cells with spindly dendrites, like tentacles – that is largely what your brain consists of, and they, in turn, contain mainly fat.

[image: Image described by caption]
Fig 1. (a) the brain; (b) network of interconnected neurons; (c) synapse where two cells meet


Not everything is black or white – grey matters

You’ve probably heard of ‘grey matter’ and ‘white matter’. That’s because when a brain is scanned, you can see grey and white matter.

The white matter is principally a very fatty protein called myelin, which is insulating those dendritic tentacles.

The grey matter is the neurons, which have other stuff in them, including more protein in the central nucleus, where all the genetic DNA instructions are banked.

So, in basic terms, a reduction in grey matter means your brain is shrinking, and a reduction in white matter means fewer functioning connections – the network is breaking down. So, for example, studies of people with dementia show grey-matter atrophy (smaller brain size) and loss of white-matter integrity, indicating ‘wiring’ problems. In multiple sclerosis there is a breakdown in the fatty myelin sheath, so signals don’t get through and an MS sufferer starts to lose muscle control.

The two hallmarks of Alzheimer’s dementia, which accounts for two-thirds of dementia, are ‘neurofibrillary tangles’ – think wires in a mess – which is linked to the accumulation of an abnormal protein called p-tau; and the accumulation of abnormal amyloid protein, resulting in amyloid deposits or plaque, which are found mainly in the synapses or junction points where two brain cells meet.

These two – p-tau and amyloid – are the two main targets for the new generation of dementia drugs. The trouble is, the anti-amyloid drugs don’t work that well, despite lowering amyloid, and have terrible side-effects – one third of patients get brain bleeding and swelling, which can be fatal. But is the cause of dementia the amyloid plaque or the p-tau-induced tangles? Consider your teeth. Is the cause of tooth decay plaque? Sure, flossing your teeth and getting the plaque scraped off by the dental hygienist helps, but what causes the plaque? The answer is a bad diet – in this case, one high in sugar and low in fibre. The same concept applies to Alzheimer’s, which is as preventable as tooth decay with the right diet and nutrition.

Later on, I’ll show you how to dementia-proof your brain by stopping amyloid protein and p-tau accumulating and other ways to make sure you don’t suffer from this preventable but not really reversible disease.

Targeting amyloid and p-tau with the new generation of ‘antibody’ drugs is tackling the consequence, not the cause, of brain degeneration. The same is true for virtually every drug for mental illness. Benzodiazepines (Valium, Librium, etc.) cut the adrenalin switch, so you calm down. But what causes the adrenalin switch to be turned on in the first place? We are going to get to the root causes of these problems.

It’s all about connection

A newborn baby already has at least 100 billion brain cells and, by 18 months, isn’t going to generate many more. These brain cells can, however, die off if we don’t do the right things, and they aren’t easily replaced. Regenerating neurons is a very slow process. We can, however, improve their function and their ability to make energy, both by giving their powerhouse energy factories, called mitochondria, an overhaul and by improving their fuel supply. (How to do this is explained in chapters 11 and 12.) But what we can do at any age is to increase the number of connections between brain cells. This is, in effect, learning. Right now, as you read this book, you’ll be making new connections.

The process of hard-wiring the human brain also involves pruning redundant connections. It’s a case of ‘use it or lose it’, which is why it is important to have an active lifestyle physically, socially and intellectually.

As we’ve seen, neurons communicate by sending and receiving neurotransmitters, which are made from amino acids, except for one called acetylcholine, which is critical for memory and made from a special kind of fat called a phospholipid. Phospholipids are a vital part of the brain cell membrane, making up more than half of it. They have to bind to omega-3 DHA to make the membrane, a process that is dependent on B vitamins. More on this in Chapter 9, but you can see how this works in this one-minute film How to Keep Building Brain Cells at Any Age – foodforthebrain.org/building-brain-cells/.

Neurotransmitters, the chemicals of communication

So far, I’ve shown you how messages are sent through the brain and how they are received at the synapse, the space between brain cells, crossing through the membrane. That, if you like, is the ‘listening’ part of the process. But what’s the ‘talking’? That’s where neurotransmitters come in. These are the chemicals of communication.

[image: Image described by caption]
Fig 2. How neurotransmitters work


Most neurotransmitters are made from amino acids, which are the building blocks of protein. There are eight essential amino acids we have to eat in our diet, shown in the white boxes in the figure below, from which we can make the main neurotransmitters, shown in the black boxes.

[image: Image described by caption]
Fig 3. How neurotransmitters are made from amino acids


There are a few others that are not shown here, such as endorphins and enkephalins, which are part of the ‘reward’ signalling in the brain. These are released, for example, after exercise, hence the ‘runner’s high’.

As already mentioned, there’s also one key player not made from amino acids, acetylcholine, which is made from a very important phospholipid called phosphatidyl choline, which is abundant in eggs and fish.

Neurotransmitters affect how we think and feel. For example, a low serotonin level correlates with depression, a high adrenalin level correlates with feeling stressed and anxious, and a lack of melatonin will make it very hard to sleep well.

All neurotransmitters are either ‘excitatory’ or ‘inhibitory’. If they are excitatory, they switch something on. This means that when the neurotransmitter is released, crosses the gap and hits the receptor in the adjoining brain cell, it tells that cell to ‘fire’ and pass the message on. An example of this is adrenalin. It wakes up adjoining neurons much like switching a light on.

If neurotransmitters are inhibitory, it’s like switching a light off. Serotonin and gamma-aminobutyric acid (GABA), for example, are inhibitory. Serotonin makes us feel happy. It tells the next neuron to go to rest. GABA switches off adrenalin, leading to relaxation. Alcohol, temporarily, promotes GABA, which is why we relax after a drink.

[image: Image described by caption]
Fig 4. How overstimulation leads to downregulation


Triggering the release of excitatory neurotransmitters such as dopamine or adrenalin too much leads to the brain starting to ‘downregulate’ or shut down receptors, much like blocking our ears if the music is too loud. Then we crave more of whatever we are using to feel good – more sugar, more carbs, more coffee, more shopping, more cocaine, more amphetamines. Eventually the stimulant doesn’t work so well. This is called tolerance. Eventually the receptors shut down. This is called addiction.

An addictive substance or behaviour, such as gambling, is basically mimicking what a natural neurotransmitter does until we no longer make it and have to have the addictive substance or behaviour. So we can become addicted to pleasure-seeking, and the marketeers know it. (More on this in Chapter 4.)

In serious addiction, the receptors for neurotransmitters can literally be destroyed, but otherwise they can come back to life, or upregulate, if we avoid the addictive substance. This does, however, take a few days, or weeks in more serious addiction, during which it takes will-power to resist the substance cravings.

You have three brains

Where is all this talking and listening happening? Of course, the answer is throughout your brain, but different areas are responsible for different functions. The brain is divided into lobes with different core functions, much like an industrial complex with different areas of speciality.

But let’s step back a bit in time and consider the brain’s evolution. The early brains of reptiles (think dinosaurs) were very small and covered core instinctual survival functions such as breathing, eating and self-preservation, but not complex thought or emotions. That is why having a snake as a pet isn’t a very rewarding experience – they don’t ‘love’ you as such. (Please excuse me if I’ve offended any snake lovers.) This reptilian brain is the core of our modern brain.

Evolutionarily speaking, the next layer is called the mammalian brain. Take a dog’s brain as an example. Dogs do feel and do love you. But they aren’t great philosophers. They’ve got much of what we’ve got in the medial central lobes, which include the hippocampus. Both are important in relation to addiction and Alzheimer’s.

[image: Image described by caption]
Fig 5. The brain’s anatomy


Then there is the outer layer, the neocortex, the newest layer, which generally gets bigger as you move up the evolutionary scale. So ours is bigger than that of a monkey, which is bigger than that of a dog.

An example of how we integrate these ‘layers’ of the brain can be shown in a simple breathing exercise. Breathing is controlled by the oldest brain, the reptilian brain; awareness of the breath is actually in the newest brain, the neocortex. We integrate the experience by focusing the awareness in the big new human brain on the activities of the old small reptile brain, and at that point, we’ve got fully integrated brain functioning. Focusing on the breath is a way into meditation. More on this later, too.

Some would say the gut is also a brain, or at least connected to it. We’ll explore this in Chapter 14. After all, thinking doesn’t only happen in the brain – neurons are nerve cells, and these are found throughout the body, and there’s one great big nerve, the vagus nerve, that links the gut, heart and brain together. Also, as we are learning from studying the gut microbiome, the network of around 130 different strains of bacteria in our digestive system, the whole body–mind experience that we call ‘life’ is orchestrated not only by us, but also by the vast intelligence that exists within us – in cells, mitochondria and the gut microbiome.

Integrated brain functioning

Integrated brain functioning changes the pattern of electrical activity across the brain, much like changing music from energizing rock ’n’ roll to chill-out music or the blues. The energized state, chemically, means more excitatory neurotransmitters – adrenalin, noradrenalin (called norepinephrine in the USA) and dopamine – are flowing around the brain, and this pattern is called beta waves.

When we are asleep and dreaming, on the other hand, our brain produces theta waves. Theta waves relate to the subconscious mind and imagination. They are associated with intuitive thought and also occur during periods of strong internal focus, for example in the creation of art or music, in meditation and in prayer. They are common in children up to 13 years old and also found in advanced meditators.

[image: Image described by caption]
Fig 6. Brain waves and the corresponding neurotransmitter activity


An interesting finding comes from the rapidly unfolding research into hallucinogenic compounds such as LSD, psilocybin (magic mushrooms) and the Amazonian plant potion ayahuasca. These are all associated with promoting a potent neurotransmitter called di-methyl tryptamine (DMT), a cousin of serotonin and melatonin. During these trips, the brain produces more theta waves, according to research carried out at Imperial College’s Centre for Psychedelic Research.5 Also, there is much more communication across the brain between regions that don’t normally talk to each other.

[image: Image described by caption]
Fig 7. Brain connectivity on placebo versus psilocybin


This figure shows the connections between different areas of the brain on a placebo (left) versus on psilocybin (right). People with treatment-resistant depression report amazing breakthroughs in clinical trials of hallucinogens,6 perhaps by freeing up painful memories and making more fruitful connections. In other words, a brain upgrade. I’ll be showing you how to promote more connections without psychedelics! However, the research into them is really teaching us a lot about how the brain works and how different areas communicate and stop listening to each other, filtering our experience for better, or sometimes for worse.



In summary, we have learned that:


	Our brain is made of fats, principally omega-3 and phospholipids.

	Brain cells, neurons, make energy from either glucose or ketones, which are derived from fat.

	Neurons talk to each other using neurotransmitters, which are made from amino acids.

	The basis of addiction involves a substance mimicking a neurotransmitter and leading to its receptors downregulating and ultimately becoming depleted.

	Imbalances in neurotransmitters are behind many aspects of mental health problems.

	Our brain has evolved and is still evolving (and devolving). What we eat and how we live make a difference.

	Areas of the brain have specific functions, and states of mind are reflected in waves of electrical activity across the brain.





Since the brain is a result of millions of years of evolution, understanding how we became Homo sapiens can give us vital clues about how to upgrade our brains. That’s what the next chapter is all about.





[image: decorative illustration]

How We Became Sapiens

What makes us humans so different from other apes is our larger brain, especially the outer layer, the neocortex. How did this happen? What can we learn from this?

Life began in the ocean. Millions of years ago, something like the rudimentary eye cell, probably a dinoflagellate, which is a type of marine phytoplankton, used a specific fat, the omega-3 fat docosahexaenoic acid (DHA), to convert solar photon energy into the first electrical nerve impulse, or twitch – a twitch towards food. In the same way that an electric shock makes you twitch, this organism started to twitch, and learned to move towards food. That is the origin of the nervous systems and brains of all creatures.

Back in the 1980s, when zoologist Professor Michael Crawford analysed the types of fat in different animals’ organs and muscles, he found they all varied according to their dietary environment except the brain and eye. He also discovered that the brain is always rich in the omega-3 fat DHA.

Recently, it has been discovered that DHA has a unique structure involving six double bonds arranged in a horseshoe shape, which actually makes it a semi-conductor, meaning it is not just insulating, but can also conduct, that is, send and receive messages.

But DHA is not only involved in signalling, but also in stimulating gene expression in the brain, so the rich aquatic food sources available constantly, every day, would have powered the increase in brain size and function. Sea mammals, such as whales, seals, sealions and dolphins, also have exceptionally large brains.

[image: Image described by caption]
Fig 8. The structure of omega-3 docosahexaenoic acid (DHA)


DHA’s close cousins, alpha linolenic acid (ALA), found in chia and flax, and eicosapentaenoic acid (EPA), which is the other main fat in fish oils, don’t have this unique property. While some EPA converts into DHA, less than 1 per cent of ALA in plant-based sources of omega-3, such as chia seeds, does. The richest source of DHA is marine-based food from rivers and the sea. What does this say about our early development?

Homo aquaticus

Over 6 million years ago, our hominid ancestors split from other apes (chimpanzees, gorillas and bonobos), culminating in Homo sapiens around 100,000 years ago. During this time, brain size steadily increased up to an average of 1.66kg 30,000 years ago,7 more than four times the size of that of a chimpanzee, at 384g. It clearly wasn’t genes that made us different – we share 98.5 per cent of our genome. It had to be the environment our ancestors exploited.

But before looking closely at the circumstances and diet that almost certainly drove our gain in brain size and intelligence, let’s take a look at the fundamental differences between us and other apes. These have been clearly delineated in an excellent book, The Waterside Ape, by Peter Rhys-Evans, an ear, nose and throat surgeon. He explores why we stand upright and have:


	(virtually) no body hair and a layer of sub-cutaneous fat

	a waxy, waterproof layer, the vernix, at birth

	a diving reflex at birth, meaning we are able to swim before we can walk, and hold our breath underwater

	a descended larynx, a precursor of being able to have complex spoken language

	enlarged sinus cavities

	a nose shape that is good for keeping the water out while swimming

	ears that actually form a protective bony protrusion called an exostosis in those who spend a lot of time diving

	kidneys that are different in how they filter salt and water

	manual dexterity

	fingers that have crinkly skin when in water for a few minutes – good for catching fish



Of course, the story we’ve all been told is that we came out of the trees onto the savannah and stood upright for better hunting. But anyone who has been on safari will know that a) you don’t stand a chance catching anything by standing upright – you crawl; and b) all the good hunters can sprint much faster than man (lions sprint at 80 kilometres per hour, leopards 60kph, cheetahs 100kph and man under 30kph), precisely because four legs are better than two. That apart, can any of the other changes, let alone our increase in intelligence, be explained by a move from the trees to the savannah? Also, why do certain ‘sea nomad’ tribes exist, such as the Moken and Bajau of Southeast Asia, who can hold their breath for up to 10 minutes underwater and even give birth in the sea? Their spleen, like that of dolphins, has adapted to oxygenate tissue to enable long dives. Where did that evolutionary adaptation come from?

The only logical hypothesis that I have encountered which eloquently fits all these adaptations is that our hominid ancestors exploited the waterside – wetlands, swamplands, rivers, estuaries and coasts. In the process, they became upright and started to eat a diet high in marine foods, which provided the essential nutrients for brain development, that is omega-3 DHA, phospholipids, plus vitamin B12, iodine and all those other essential elements from magnesium to selenium. After all, the water’s edge and coastlines would have been packed with easy pickings – mussels, oysters, lobsters and small fish caught in tidal pools. There is clear evidence, going back almost 200,000 years at Pinnacle Point on South Africa’s Southern Cape Coast, that our ancestors were eating and cooking marine food. From this perspective, let’s briefly examine all the differences between us and other apes listed above:


	standing upright – better for wading in water, so gradually our anatomy adapts, but, even so, we are prone to the problems of uprightness, e.g. with the hips and knees, because it is anatomically inferior to walking on all fours, which has a better weight distribution

	having (virtually) no body hair and a layer of sub-cutaneous fat – consistent with semi-aquatic mammals, better for floating and insulation

	having a waxy, waterproof layer, the vernix, at birth – found in no land mammals, only semi-aquatic mammals such as seals, and chemically identical8

	having a diving reflex at birth, meaning we are able to swim before we can walk, and hold our breath underwater

	having a descended larynx, a prerequisite of being able to have complex spoken language – being upright and diving could have led to this vital adaptation

	having enlarged sinus cavities, which help to keep the head above water, but still have drainage holes in the ‘wrong’ place, i.e. good if on all fours, but bad if upright, which is why we are prone to sinus problems

	having a nose shape that is good for keeping the water out while swimming

	having ears that actually form a protective bony protrusion – exostosis – in those who spend a lot of time diving, hence underwater

	having manual dexterity – if we were wading, and swimming, not walking on all fours, we’d have ‘free’ hands. Opening shells would develop manual dexterity

	having crinkly fingers when in water for a few minutes – perfect for catching fish



Part of the ‘savannah’ theory is that food became scarce with climate changes, so we switched to hunting. But the water’s edge was, until recently, abundant with easily accessible food. Even 300 years ago, in 1706, Daniel Defoe wrote, regarding the Firth of Forth, ‘Off the Pentland Firth the sea was one third water and two thirds fish; the operation of taking them could hardly be call’d fishing, for they did little more than dip for them into the water and take them up.’ (Today, pollution has rendered mussels along this estuary toxic – unfit for either human consumption. There is a sign telling dog-walkers to keep their dogs on a lead due to their toxicity.) The metro area of New York in the 1600s was home to 350 square miles of oyster reefs and considered the oyster capital of the world. Our estuaries were packed with mussels, oysters and crabs. In the early 1900s, the barmen in the East End would fill their buckets with oysters from the Thames in the early morning and put them on the bar free for people who bought beer (see placards in the Museum of London).

Historically, wherever early man is found, so too is evidence of seafood consumption, with remains of shells, fish bones, etc., such as from Pinnacle Point in South Africa to Wales. When a 40,000-year-old Homo sapiens was found in the Gower peninsula, DNA evidence suggests that almost a quarter of its diet was seafood. In Scandinavia 10,000 years ago, people were relying on the marine food web and food in the rivers and of course any mammals on land. A fishing net, found in a bog in Finland, was 35 metres long, with sinkers and floaters dating back to 10,000 years ago.

Not everyone agrees with the aquatic ape theory championed by biologist and natural historian Sir David Attenborough. After his series about it on BBC Radio 4 in 20169 there was a backlash,10 led by Alice Roberts, a professor of anatomy, claiming the fossil record wasn’t consistent with this theory. But none of the opponents could explain two of the compelling facts – that only humans and marine mammals have the waxy, waterproof vernix at birth, and why our ears produce exostoses in those who dive a lot, thus spend time underwater. Nor am I aware of a better theory as to how we became Homo sapiens. It had to be the consequence of exposure to a diet rich in brain-building nutrients.

Professor Michael Crawford says, ‘Interestingly, those supporting the savannah view of human evolution do not consider nutritional input in any qualitative way that is relevant to the brain. The idea that competition and the need to hunt led to adroitness, etc., is baseless. There is no biological mechanism, no science here!

‘The brain needs nutrients to build it in the same way as a house needs bricks. Make no mistake, it is the brain that makes us different from other animals. So, to become Homo sapiens, our ape ancestors had to eat food which contained the building blocks for the brain: it is basic and elementary.

‘The brain evolved in the sea and its building blocks came from the sea. So ipso facto, we had to be eating aquatic foods. But anyway, by the time we were able to hunt animals with arrows and spears, we were already quite smart.’

As Sir David Attenborough says, ‘Gathering molluscs is far easier than chasing elephants and wildebeests across the savannah.’

A marine-food diet is a brain-building diet

Leaving prehistory aside, given our close genetics to apes, and assuming it must have been our environment that drove our evolution in a brain-friendly way, a marine-food diet is high in critical brain-building nutrients, especially DHA, phospholipids and vitamin B12.

‘The crucial point is that without a high DHA diet from seafood we could not have developed our big brains. We got smart from eating fish and living in water,’ says Professor Michael Crawford.

The dry weight of the brain is 60 per cent fat and DHA makes up the majority of the structural fat of neurons. The intelligent membrane that makes up all neurons is largely composed of phosphorylated DHA – that is, DHA attached to phospholipids. The most abundant phospholipid is phosphatidyl choline, found predominantly in fish, eggs and organ meats. These are bound together by a process called methylation, itself dependent on vitamins B12, folate and B6. While folate and B6 are found in both plant foods and seafood, B12 is only found in foods of animal origin, and is especially high in all marine foods.

So, the evidence that exists suggests we were eating a diet rich in marine food, as well as plant foods along the water’s edge, enjoying the fruits de mer. We would have eaten much more than we do today – at least double the calories. Today’s world of convenience has dramatically reduced the calories we need to expend hunting and gathering food, travelling and staying warm.

The idea that we were eating twice as much and possibly a quarter of our diet as marine foods makes sense of what we know about the optimal intake of both omega-3 fats rich in DHA, phospholipids and vitamin B12, lack of which are the main drivers of today’s endemic dementia. This would be equivalent to at least half our diet today being from marine foods rich in fats, because we eat half as many calories.

The optimal amount of omega-3 from seafood is estimated at 2 grams (2,000mg) a day by Joseph Hibbeln, a leading expert in neuroscience at the US National Institutes of Health (NIH). Dr Simon Dyall, one of the directors of the International Society for the Study of Fatty Acids and Lipids, estimates an optimal intake of DHA is closer to 1,000mg.

These two highly regarded scientists base their calculations on hundreds of studies consistently showing brain-friendly benefits from higher intakes of the omega-3 fats found in fish. An example is a study of 48 studies in the American Journal of Clinical Nutrition in 2023,11 concluding that ‘a moderate-to-high level of evidence suggested that dietary intake of omega-3 fatty acids could lower risk of all-cause dementia or cognitive decline by about 20 per cent, especially for docosahexaenoic acid (DHA) intake’. Each 100mg increment of DHA was associated with an 8 to 10 per cent lower risk of dementia. This confirmed the results of a US study12 that found a 49 per cent reduced risk for dementia in those with the highest DHA level (top fifth) in their red blood cells versus the lowest (bottom fifth),12 and a study from the UK Biobank which reported a 30 per cent lower risk of dementia in those with a higher omega-3 status in their blood.13

There can no longer be any doubt that increasing one’s omega-3 intake, by eating oily fish or supplementing, reduces dementia risk. Just eating one serving of fish a week has been shown to reduce risk of Alzheimer’s disease by 60 per cent.14 More is even better.

An optimal intake of B12 is probably 10mcg. (There are 1,000 micrograms (mcg) in 1 milligram (mg), so this is a tiny quantity.) The optimal intake of choline, the critical ingredient in phosphatidyl choline, is estimated at 400mg to 800mg. (Choline is rich in all fish, but DHA is only rich in oily fish, fish roe and liver.) To achieve these kinds



The evolution of intelligence and self-awareness




Campfires on the beach
















	We split from chimpanzees and gorillas 6 to 7 million years ago, and our brain size steadily increased from the 0.4 to 0.5kg brain size of a chimp or gorilla.

	We became human by eating a mixture of marine foods and plant foods along the water’s edge, and became upright wading in water.

	Only a largely marine-food diet could have provided the essential building blocks for the human brain, which grew to a maximum size of 1.6 to 1.7kg 30,000 years ago. Today it has shrunk to less than 1.35kg.

	About 1 million years ago, with the discovery of fire, our diet changed as we learned how to cook previously inedible foods, allowing more nutrition to feed brain growth.

	Around 10,000 years ago, vast sections of humanity started to exploit land-based agriculture, with a consequent increase in the consumption of grains, meat and milk. This parallels evidence of the reverse of brain growth – brain shrinkage.
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