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Praise for The Alzheimer’s Solution


‘The Alzheimer’s Solution is an empowering guide to the lifestyle factors that are directly linked to cognitive decline. Thanks to Drs Dean and Ayesha Sherzai, we finally have a roadmap to prevent and reverse symptoms of a disease that has been misunderstood for too long’


Dan Buettner, National Geographic Fellow and bestselling author of The Blue Zones


‘Excellent nutrition trumps heart attacks and strokes. The same is true of Alzheimer’s; it is not predominantly genetic or the inevitable consequence of ageing. The Alzheimer’s Solution supplies everything you need to know about the development and prevention of this easily avoidable disease’


Dr Joel Fuhrman, six-time bestselling author of Super Immunity, Eat to Live and The End of Diabetes, and president of the Nutritional Research Foundation


‘The Alzheimer’s Solution is the best, most professionally informed book of its kind for this much-feared disease . . . the protocol recommended by Drs Dean and Ayesha Sherzai is a very important message to convey to the public. Please, read this book’


T. Colin Campbell, bestselling co-author of The China Study


‘In common with the other major chronic diseases that plague modern societies, Alzheimer’s is overwhelmingly preventable with an application of lifestyle as medicine. In this thorough, thoughtful, empowering and timely book, leading experts Dean and Ayesha Sherzai tell you everything you need to know to mind the health of your brain and defend yourself against one of the great scourges of modern living. Every family should own, and apply, The Alzheimer’s Solution’


Dr David Katz, founding director of Yale University’s Yale-Griffin Prevention Research Center, founder and president of the True Health Initiative, and author of Disease-Proof
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We dedicate this book to two of the greatest men


we’ve ever known: our grandfathers, Dr Zahir and


F. M. Zikria, who planted the seeds of knowledge


and discovery, and ultimately lost their lives


to the very disease we set out to cure.
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Introduction


The Alzheimer’s Epidemic


If you would have told us fifteen years ago that we’d be writing the first book about the only scientifically proven solution to the international epidemic of Alzheimer’s disease, we never would have believed you. Fifteen years ago we were young neurologists practising medicine the way we’d been taught. We were hopeful that the billions of dollars donated to fund Alzheimer’s research would soon result in a cure, some kind of tablet that could affect the pathology we’d learnt so much about. We pursued the most prestigious fellowships in our field – at the National Institutes of Health and the University of California, San Diego – and worked with leading researchers at the forefront of the fight against Alzheimer’s. We wanted to find a solution. And we did, eventually – just not the solution we expected.


It was during those fifteen years that we uncovered promising scientific research about the factors that significantly influence Alzheimer’s disease, research we will reveal to you in Chapter Two of this book and that revolutionized the way we practise medicine. It was during those fifteen years that we conducted one of the most comprehensive studies on the incidence of dementia and designed a ground-breaking protocol for Alzheimer’s treatment and prevention, work that began at Loma Linda University and then took us to Cedars-Sinai in Los Angeles before we returned to Loma Linda to continue our research and serve communities throughout Southern California and beyond. And it was during those fifteen years that we treated thousands of patients suffering from mild cognitive impairment to Alzheimer’s disease with our innovative NEURO Plan, helping them reverse symptoms, prevent further decline, add years to their lives and change the trajectory of their health.


So many of these patients have shared their stories with us. They’ve told us that their parents or grandparents had Alzheimer’s, and that developing the disease themselves was their single greatest fear. They’ve told us about the humiliation of having to rely on carers to meet their basic needs. They’ve assumed there was no treatment, that they would be ostracized if others found out about their condition. Some of these patients are in denial. Some of them are having trouble remembering names or have gotten lost in a familiar place. Some of them already have a formal Alzheimer’s diagnosis when they arrive at our clinic, unable to express themselves or recognize their loved ones. If you’ve picked up this book, then there’s a good chance you or someone you love has one of these stories. You may be feeling little hope for the future. We know you are looking for something, anything you can do. We know you are incredibly afraid.


There is reason to be afraid. While every chronic disease you can think of – cardiovascular disease, diabetes, cancer, stroke, HIV – is in decline, deaths due to Alzheimer’s have increased by nearly 87 per cent in the last decade. The next decade could be even worse: in the US 10 per cent of people over sixty-five years old will develop some form of dementia, and people over eighty-five years old have a 50 per cent chance of developing the disease. Many of us can reasonably expect to live beyond eighty-five years old, especially as treatments for cancer and other major diseases continue to improve. This means that almost everyone, and certainly every family, will be affected by Alzheimer’s.


In 2015, dementia and Alzheimer’s disease were the leading cause of death in England and Wales, making up 11.6 per cent of all registered deaths. In Scotland, deaths due to Alzheimer’s disease rose by 10.5 per cent. Some researchers believe that Alzheimer’s is underreported on death certificates. The official cause of death for a person with Alzheimer’s may be a dementia-related condition like aspiration pneumonia. The question is no longer if we will develop the disease, but when.


As if the emotional costs weren’t high enough, there are also staggering financial costs. Alzheimer’s is an expensive disease to manage, with annual costs reaching an average of £32,250 for each person with dementia. This annual cost will likely increase over the next few decades, overwhelming our already strained health-care system. In 2015, the World Health Organization estimated that the total number of people with Alzheimer’s worldwide will rise to 135.5 million by 2050. By then, global costs will surpass twenty trillion dollars. This figure doesn’t take into account the vast number of unpaid carers. According to the Alzheimer’s Society, unpaid carers who are supporting people with dementia save the UK economy £11 billion each year. The demands of this disease could crash not only the health-care system, but the entire financial system.
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Fifteen years ago, we had no idea our field of study and research would play a crucial role in our health as a species. Back then we accepted the conventional approach to neurology, though we could see it came up painfully short for patients with cognitive decline. That approach went a lot like this: Patients were examined, put through comprehensive neuropsychological testing and sometimes underwent brain MRIs. A diagnosis would be made based on the stage of cognitive decline, and in a follow-up appointment with family members, patients would be told that their disease was chronic and had no treatment. They were given pamphlets for nursing homes and encouraged to make major life decisions now, while their faculties were still intact. Many of these patients were then passed off to GPs, as it was believed there was very little a neurologist could do beyond diagnosis and symptomatic treatment. Because of this conventional approach, patients assumed their symptoms were completely driven by unfortunate genes. They believed decline was inevitable, that nothing could be done. The whole process was devastating for our patients and it was devastating for us.


If this sounds familiar to you, we want you to know there is hope. There is a way to prevent cognitive decline, to slow its progression and improve quality of life for those who already have a diagnosis. What conventional medicine hasn’t told you or your loved ones, or any of the nearly 850,000 people living with dementia in the UK, or the 47 million people living with Alzheimer’s worldwide, is that within the normal life span, 90 per cent of Alzheimer’s cases can be prevented. This figure bears repeating: 90 per cent of grandparents, parents, husbands and wives should have been spared. Ninety per cent of people living with Alzheimer’s or dementia didn’t have the resources or knowledge they needed to prevent this devastating disease. Ninety per cent of us can avoid ever getting Alzheimer’s, and for the rest of us, the 10 per cent with strong genetic risk of cognitive decline, the disease can potentially be delayed by ten to fifteen years.


This isn’t just an estimate or wishful thinking: it’s a figure based on rigorous science and the remarkable results we’ve seen in our clinic, which we will share with you in this book. As it turns out, the solution to Alzheimer’s has been hiding in plain sight. We now know that Alzheimer’s disease and overall cognitive health are deeply influenced by five main lifestyle factors represented by the acronym NEURO – Nutrition, Exercise, Unwind, Restore and Optimize. Direct links exist between poor nutrition, lack of exercise, chronic stress, poor sleep, the extent to which we challenge and engage our brains and neurodegenerative disease. The truth is that the choices we make every day determine our cognitive fate – but there is almost no awareness of this crucial fact, despite the veritable crisis we’re in when it comes to Alzheimer’s.


Why aren’t we more aware? Why aren’t there public service announcements about the cognitive effects of a high-sugar diet and sedentary behaviour? Why doesn’t every doctor tell their patients that they can control the process of cognitive decline and even increase the power and resiliency of their brains? How could so many of our patients have gone to doctor after doctor and still not encountered anyone in the health-care system who knew how to intervene and change the very behaviours that were accelerating the disease?


If you would like answers to these questions, you’ve come to the right place:




•  If you have a loved one with Alzheimer’s disease and want to help them slow the progression of their symptoms, you’re holding in your hands the only proven solution to do so.


•  If you’re experiencing mild cognitive impairment, our NEURO Plan will help you reverse symptoms and avoid a formal diagnosis.


•  If you’re concerned about the health of your brain because of chronic conditions like high blood pressure and high cholesterol, or even diabetes and heart disease, our comprehensive protocol will address the risk factors for every chronic disease, including Alzheimer’s and all other types of dementia.


•  Maybe you’re the primary carer or spouse of someone struggling with Alzheimer’s. Spouses of Alzheimer’s patients are 600 per cent more likely to develop the disease themselves. This book will help you change your lifestyle and dramatically reduce your risk of developing cognitive decline.


•  If you have no signs of decline but want to significantly improve your cognitive function and keep your brain healthy as you age, this programme will help you, too.





After fifteen years of research and practice, we are certain that lifestyle has a profound effect on the health of the brain, and we know that lifestyle medicine, a field of medicine devoted to addressing the factors that contribute to chronic disease, is the only way to both avoid and treat Alzheimer’s. The brain is a living universe. It responds to how you care for it, what you feed it, how you challenge it, the ways in which you allow it to rest and restore. Modern life significantly increases the risk of cognitive decline. Processed foods high in sugar and saturated fats are toxic for the brain. Most of us spend all day sitting at a desk or in traffic, but we need regular movement in order to stay healthy. We experience tremendous stress without the proper tools to manage that stress. Almost none of us are consistently getting a good night’s sleep, and our jobs often require repetitive activity, the exact opposite of what the brain needs to stay resilient as we age. But despite these very real challenges, it’s well within our power to preserve and even improve the function of our brains.


The problem for so long was that no one believed it was possible. Nearly everyone in the medical establishment is convinced that lifestyle intervention is futile. Our own medical training taught us that lifestyle change is impossible, and the way we conduct Alzheimer’s research is based on the assumption that people can’t change. We had to make a decision fifteen years ago: keep believing what we’d been taught, succumb to a system that refused to consider the role of lifestyle in cognitive health – or find another way.


Together we vowed to help people however we could. Dean earned a post-graduate university degree in health-care leadership to learn about the intricacies of behavioural change and how to empower individuals and whole communities. Ayesha completed a combined vascular neurology and epidemiology fellowship at Columbia University, where she focused on public health and the complex vascular aspects of neurological disease. While she was at it, she also went to a cookery school – she knew her patients would only change their diets if she could make healthy food delicious. We brought all our skills to bear at Loma Linda University, where we conducted retrospective lifestyle studies that showed healthy behaviours were associated with longevity and dramatically lower rates of dementia. We observed these same profound effects in our clinic. There we had the unique opportunity to care for two radically different populations: our patients from Loma Linda, California, which has a large population of Seventh-day Adventists who embrace plant-based eating, regular exercise and community service, were some of the healthiest people in the world; those in nearby San Bernardino, California, an underserved area plagued by chronic disease and lack of access to basic health care, were some of the sickest. We consistently found that people living a healthy lifestyle had a much lower prevalence of dementia. By contrast, those who lived unhealthy lifestyles got dementia more often, and it usually emerged earlier in life. Seeing the striking effects of diet, exercise, stress management, sleep quality and cognitive activity on a daily basis changed our whole perspective on Alzheimer’s. The truth was undeniable: a brain-healthy lifestyle all but guarantees you will avoid Alzheimer’s disease.


Now, as the co-directors of the Brain Health and Alzheimer’s Prevention Program at Loma Linda University, we’ve guided thousands of people through the highly personalized process of lifestyle change. Every day we sit down with patients and look for the seed of potential change, one small aspect of healthy living that we can start with and build upon. We’ve helped people with a wide range of mental and physical limitations. We’ve become veritable masters at midlife behavioural change in patients who are less than enthusiastic about changing anything. Step by step we proved the establishment wrong: people can change their lives. And if you picked up this book today because you’re worried you are at risk of cognitive decline, or you want to do something about the symptoms you’re now experiencing, the NEURO Plan is the solution you’ve been waiting for.


Our plan is so much more than a simple three-, five- or seven-day plan. It’s far more comprehensive than a rushed doctor telling you to ‘find ways to mitigate stress’, ‘get more sleep’ or ‘watch your diet’. Our NEURO Plan not only defines what a brain-healthy diet actually is, but also teaches you how to design your own. How do you systematically reduce your refined sugar intake, especially if you love sweets? How do you decrease your consumption of meat not just by cutting it out but by replacing it with healthy – and delicious – alternatives? The answers are in this book. How do you avoid sedentary behaviour if you have a desk job and are forced to sit all day? How did we teach a middle-aged, overweight man with diabetes and balance issues to start biking, a practice that eventually transformed his life? The answers are in this book. Why is sleep so important to brain health, and what practical steps can you take to ensure you’re getting the restorative sleep you need? Which commonly prescribed medications could dramatically increase your risk of dementia? The answers are in this book. Everything we offer here is grounded in science, and each chapter (‘Nutrition’, ‘Exercise’, ‘Unwind’, ‘Restore’ and ‘Optimize’) is accompanied by a personalized programme that allows you to assess your unique strengths and resources. We’ve even changed our own lives with the NEURO Plan. Our whole family, including our children, lives a brain-healthy lifestyle, and we’ve included our personal stories along with numerous patient accounts as examples of how to apply what you learn. These same methods are the foundation of our work at Loma Linda, where we’re now conducting the most comprehensive research to date that explores lifestyle risk factors and the development of neurodegenerative disease. What we’ve discovered will change the way you think about Alzheimer’s forever.


There is no cure for Alzheimer’s disease once it has manifested, but you can be cognitively active, reverse debilitating symptoms and add happy, healthy years to your life – even with an Alzheimer’s diagnosis. Lifestyle matters. It’s the best defence we have and it’s easier than you think. We felt it was our duty as doctors to share what we’ve learnt. Our hope is that you use this book to transform your life and help turn the tide of Alzheimer’s.





SECTION ONE


The Truth About Alzheimer’s


In November of 1901, a young German doctor named Alois Alzheimer was working at the Frankfurt Psychiatric Hospital when he was assigned a new patient. Her name was Auguste Deter, and her husband reported that she was suffering from paranoid behaviour, emotional outbursts and increasing confusion. Some nights she would scream for hours, he said. Other times she was unresponsive. When asked to write her name, Deter struggled with the letters, repeatedly saying, ‘I have lost myself.’ She seemed to have no understanding of time or place and little to no short-term memory. Though memory problems in old age had been documented for centuries – by the ancient Egyptians, Romans and Greeks – Alzheimer had never seen or read about a patient with memory deterioration at such an early age: Deter was only fifty years old. He took a special interest in her case, checking on her even after he was transferred to another hospital in Munich. Unfortunately, Deter declined rapidly and died in 1906. When Alzheimer examined her brain, he found both amyloid plaques (abnormal protein fragments that aggregate outside of brain cells) and tau tangles (twisted protein fibres that cut off the supply of nutrients within brain cells). These same plaques and tangles are considered the hallmark pathology of what we now call Alzheimer’s disease.


Since this first case of Alzheimer’s was discovered over a century ago, doctors, scientists and researchers have hypothesized about the cause, the physical manifestations and the solution to this terrible disease. Is it caused by a single gene? Can it be cured by a single medicine? Does it progress suddenly or develop over a period of time? Is it modifiable or susceptible to changes in the environment? Are we stuck with the symptoms once the disease has taken hold?


In asking these questions, and never being able to answer them with the research available to us, scientists and doctors have perpetuated some troubling myths about Alzheimer’s disease that create a great deal of confusion and anxiety. That’s why we need to begin by dispelling these myths and revealing what the research tells us. As you’ll soon learn, the prognosis is not as dire or inevitable as we may have thought. Alzheimer’s has many causes that are intertwined in a complex disease picture. Rather than a simple game of noughts and crosses, Alzheimer’s is more like three-dimensional chess: what matters is the combination of your age, your overlaying genetic risk profile and how your lifestyle choices either protect or damage your brain. You can’t control your age. You can’t control your genetic risk profile. But you can control your lifestyle. You can control the health and resiliency of your brain, and by doing so, significantly delay or completely avoid the anguish of Alzheimer’s. If all of us – doctors, patients and leading researchers – understand that our lifestyle choices have a profound impact on cognitive function, we can abandon a wasteful approach doomed to failure, and we can stop the needless suffering.





CHAPTER ONE


Myths and Misunderstandings


When it comes to Alzheimer’s, the most damaging myth of all is that lifestyle has nothing to do with the disease. Most of our patients are convinced that genes determine everything, that their daily choices have little to no impact on what happens to their brains. By the time they come to our clinic, they’re already experiencing brain fog, short-term memory problems and other symptoms of cognitive impairment. They think that the process of decline started when their symptoms first emerged. The disease and the symptoms, they assume, must share the same time line. But the truth is that Alzheimer’s develops decades before a diagnosis. It’s during those decades that the brain becomes increasingly vulnerable to what we eat, how much we exercise, our ability to manage chronic stress, the quality of our sleep and the ways in which we challenge our cognitive abilities. Only later on, often when we reach our sixties or seventies, is the brain unable to compensate for our less than healthy choices, and that’s when we first begin to notice changes in thinking and memory. The purpose of this book – and our life’s work – is to make this connection clear, and to show you why lifestyle medicine, and specifically our NEURO Plan, is so effective at treating and preventing neurodegenerative disease.




COMMON TERMS ASSOCIATED WITH ALZHEIMER’S




Acetylcholine: A chemical messenger integral to learning and memory.


Activated Microglia: Small cells that help with the clearing of waste and damaged neurons.


APOE4: A gene responsible for production of the protein apolipoprotein E, one function of which is to help regulate cholesterol in the brain. There are three types of apolipoprotein genes (APOE2, APOE3 and APOE4). APOE4 appears to increase the risk of developing Alzheimer’s, and APOE2 is protective against Alzheimer’s.


APP: Amyloid precursor protein, which is found in many cell membranes, is a protein responsible for making amyloid, the abnormal protein associated with Alzheimer’s disease.


Atherosclerosis: Hardening and narrowing of the arteries due to a build-up of cholesterol plaques, which compromises blood flow throughout the body.


Atrophy: The shrinking of an organ that results from cell degeneration.


Beta-amyloid: Abnormal protein fragments that aggregate between brain cells and disrupt neuronal function.


Brain-derived Neurotrophic Factor (BDNF): A protein responsible for the growth and proper function of neurons.


Cytokines and Chemokines: Signalling molecules that support the immune system by attacking foreign substances.


Dopamine: A chemical messenger involved in many behaviours like reward-motivation and motor control. The decreased production of dopamine is a prominent feature of Parkinson’s disease.


Free Radicals: Molecules that are missing an electron and thus unstable and highly reactive. In the brain, free radicals can damage neurons and DNA.


Glia: The most common type of cells in the brain whose function is protecting and supporting neurons.


Glutamate: The most abundant neurotransmitter in the brain.


Inflammation: A naturally protective function of the immune system for fighting harmful bacteria and viruses. Acute inflammation helps us recover from injury. Chronic inflammation puts us at risk of diabetes, heart disease and cognitive decline.


Microvasculature: The smallest blood vessels in the body.


Myelination: The process through which a neuron’s connections are coated with myelin, a fatty membrane that facilitates communication between cells.


Neurons: Cells that make up the nervous system, which includes the nerves, spinal cord and brain.


Neurotransmitter: A chemical messenger in the brain that facilitates communication between neurons.


Oxidation: A chemical process that involves the transfer of electrons, thereby creating free radicals.


Tau Tangles: Twisted protein fibres inside neurons that cause neuronal damage and contribute to Alzheimer’s disease.


Vascular Health: The state of health of the vascular system, which includes arteries, veins and smaller vessels. Lack of optimal blood flow to the brain due to atherosclerosis (hardening of the arteries) can starve the brain of oxygen and glucose, thereby accelerating the development of Alzheimer’s disease.










REGIONS OF THE BRAIN
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The Four Main Pathways to Alzheimer’s


Four interconnected biological processes are responsible for most of the degeneration that contributes to Alzheimer’s and other dementias. You’ll see these terms throughout the book, so it’s important to understand what they mean. The first is inflammation. Inflammation is a naturally protective function of the immune system for fighting harmful bacteria and viruses. Acute inflammation – the redness and swelling of a cut on your finger, for instance – increases blood flow to the injured area and facilitates healing. This type of inflammation is essential – without it we wouldn’t heal. Chronic inflammation, on the other hand, occurs when the inflammatory response is activated long term, often because of constant irritants like high-sugar diets, unmitigated stress and many other unhealthy lifestyle choices. When inflammation is chronic, it turns from protective to destructive. Tissues are damaged instead of healed. The body actually attacks itself when inflammation goes unchecked. If you were to look at the brains of people with Alzheimer’s, even early on in the disease process, you’d see evidence of chronic inflammation in the form of cytokines and chemokines (proteins that support the immune system by attacking foreign substances) and activated microglia (small cells that help with the clearing of waste and damaged brain cells). Activated microglia become so hyper-responsive in clearing waste that they harm neurons (the cells of the nervous system) and their supporting structures, resulting in both cell death and structural damage. This is why chronic inflammation is widely considered a main factor in the development of Alzheimer’s.


The second process is oxidation. Oxidation occurs naturally when oxygen reacts with other substances, and by doing so changes them. A banana turns brown when you leave it on the worktop – this is oxidation, and this same chemical reaction happens in our bodies. Oxidation results in the formation of oxidative by-products called free radicals. Free radicals are molecules that are missing an electron and thus unstable and highly reactive. Their high reactivity compels them to steal electrons from other molecules. In the brain, free radicals steal electrons from neurons, glia (cells that support neurons) and organelles (small cellular structures located within cells), as well as proteins, lipids, fatty acids and even DNA – all of which results in permanent damage. Because the brain works harder than any other organ in the body, consuming 25 per cent of the body’s oxygen, it’s especially vulnerable to oxidative reactions. The brain is also a kind of vacuum-sealed system. The energy to clear oxidative by-products must come from within this system – there appears to be minimal outside help. Though the brain has special cells and molecules that help break down and neutralize free radicals, these cells and molecules are damaged over time by poor diet, lack of exercise, chronic stress, lack of quality sleep and general ageing. When the brain’s natural clearance system is compromised, free radicals become especially harmful.


Glucose dysregulation is another biological process that contributes to Alzheimer’s and is especially common in the early stages of the disease. The system responsible for maintaining glucose often begins to falter as we age, especially when we consume a diet high in sugar and refined carbohydrates (though in some cases there is also a genetic component to glucose dysregulation). Abnormal production and usage of glucose affects the pancreas, hormones, enzymes and cells that make up this system, and because glucose is a major source of energy for the entire body, the consequences – like impaired immune function and inability to clear harmful waste products – are far-reaching. These negative effects are compounded in the brain due to its considerable energy requirements.


One dangerous consequence of glucose dysregulation is insulin resistance, which is a change in our sensitivity to insulin (a hormone that allows our bodies to harness the energy of glucose, and glucose’s most important regulatory mechanism). Glucose fuels our brain cells, but it can only be actively internalized – or brought into the cell – in the presence of insulin. When insulin binds to the cell, the cell’s receptors are prompted to bring glucose inside. But when there’s too much glucose in the bloodstream, two significant problems arise: 1) Insulin levels rise and cells become desensitized to its effects. It’s as if there are fewer locks (receptors) for the key (insulin) to open. The result is that glucose levels rise outside of the cells, but because the receptors aren’t working properly, glucose can’t be internalized. The cells then end up starving from lack of glucose even as the bloodstream is flooded with it; and 2) High insulin levels in the blood initiate a cascade of other harmful processes including inflammation, oxidation, dysregulation of lipids (fats) and tau phosphorylation (which creates the aberrant form of tau protein strongly associated with Alzheimer’s disease). You can find more information about insulin resistance and the brain here. Many people are unaware that they’re insulin-resistant, but this pathology alone can lead to cognitive decline and Alzheimer’s. Once you’ve progressed from insulin resistance to a diagnosis of diabetes, the most dangerous consequence of glucose dysregulation, your risk of cognitive decline is even greater. Studies have shown that individuals with diabetes experience brain shrinkage in the hippocampus, an important memory centre.


Lipid dysregulation is the fourth biological process responsible for the changes associated with Alzheimer’s disease. Lipids are fat-like substances that form the building blocks of cell walls, hormones and steroids, and are integral to cellular structure, energy storage and signalling – all life-sustaining functions. Lipids are pervasive throughout the body and compose more than 50 per cent of the brain’s dry weight.


Lipid dysregulation occurs when the body is subjected to excess lipids, inflammation, oxidative damage and other forms of stress. In response, lipid transport and metabolism are impaired, which leads to lipids being oxidized (creating even more harmful oxidative by-products). There are many disease-promoting effects of lipid dysregulation, but here we want to shed some light on two of the processes in this complex system that are relevant to Alzheimer’s: 1) Cholesterol is a type of lipid whose processing and clearance is altered during times of stress. Aberrant cholesterol begins to accumulate in the blood vessels, eventually forming plaques that clog arteries and cut off the blood supply to small vessels. The end result is microvascular disease (damage to our smallest blood vessels). Over time, macrovascular disease (damage to larger blood vessels) can develop as well. Both micro- and macrovascular disease are downstream consequences of lipid dysregulation in the vascular system, and as you’ll learn throughout this book, vascular disease is a major risk factor for dementia; and 2) This improper clearance and processing of cholesterol and other lipids can also lead to a cascade of damage that ultimately contributes to the formation of amyloid plaques (the brain pathology strongly associated with Alzheimer’s disease). APOE4, the most-researched gene connected to Alzheimer’s, has been implicated in lipid dysregulation in the brain. This gene encodes a protein responsible for clearing both lipids and amyloid, but because this version of the protein is inefficient at clearing waste, lipids and amyloid accumulate outside brain cells and begin to damage neural tissue. Later in life, the cumulative trauma of lipid dysregulation, vascular disease and improper clearance of amyloid, combined with years of inflammation and oxidative stress, can ultimately manifest as Alzheimer’s disease.






RISK FACTORS



[image: image]














PROTECTIVE FACTORS
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1. Aerobic exercise, resistance training and balance strengthening. Learn more in Chapter Four.


2. Walking meditation, mindful breathing, yoga and others. Learn more in Chapter Five.


3. Learn more about beneficial and harmful foods here.











All four biological processes are interconnected, though Alzheimer’s disease can be primarily driven by one or more of them. That is, Alzheimer’s has different pathways to the same end result. A person with a diet high in cholesterol and saturated fat may develop vascular disease first, which leads to inflammation and then oxidation, whereas a person with a diet high in sugar may start with insulin resistance, which then leads to vascular disease and inflammation.


The combined effect of these processes in the body results in the formation of amyloid and tau: the cascade of biological changes comes first, followed by the physical pathology of Alzheimer’s (except in rare, early-onset cases where amyloid and tau appear to drive the disease process). In this way, Alzheimer’s disease is really a constellation of several different disease pathways that ultimately manifest in the symptoms and pathology we call Alzheimer’s. What’s so incredible is that all four pathways are deeply influenced by lifestyle. Our daily choices are the driving force at the onset of Alzheimer’s and throughout the entire progression of the disease. As we’ll show you in Section Two, each one of these pathways can be controlled and even reversed by how you live your life.


With these biological processes mounting in the brain for decades, why don’t cognitive symptoms appear earlier? How is the brain able to withstand daily assaults without showing signs of distress? The answer is that the brain is naturally – and profoundly – resilient. Redundancy is part of the brain’s elegant design. With 80 to 90 billion neurons and close to a thousand billion connections, as well as overlapping arteries that supply multiple brain regions with nutrition and oxygen, the human brain can make pathways around damage. It can sidestep closed vessels and neurons destroyed by plaques, inflammation and oxidation. If it is damaged by a stroke or injury, other parts of the brain can take over. Studies have shown that in strokes, for instance, parts of the brain near the damaged tissues compensate for lost function, as do mirror regions on the opposite side of the brain. The brain is also capable of regenerating some cells, though this capacity is limited. In Alzheimer’s patients, cognitive symptoms emerge only after there is so much damage that the brain’s innate resiliency can no longer compensate. This is what’s so insidious about Alzheimer’s: we only become aware of the disease once the damage is considerable.




KEY FACTS ABOUT ALZHEIMER’S


The past hundred or so years of research have yielded these key facts about Alzheimer’s disease:




•  Alzheimer’s is a progressive disease of the brain that impairs memory, thinking, mood and problem-solving.


•  Alzheimer’s disease is one type of dementia that accounts for 60 to 80 per cent of dementia cases.


•  The majority of patients notice the first symptoms of Alzheimer’s in their mid-sixties to early seventies.


•  In the UK, it has been predicted that over 1 million people will have dementia by 2025 and over 2 million by 2051.


•  The pathology associated with Alzheimer’s disease includes:




–  Amyloid plaques and tau tangles in the brain


–  Loss of connections between neurons


–  Eventual atrophy, or shrinking, of the brain




•  Inflammation, oxidation, glucose dysregulation and lipid dysregulation are the main biological processes that drive the development of Alzheimer’s.






Despite the brain’s tremendous ability to withstand damage, it’s extremely sensitive to stress at the cellular level, especially in regions like CA1 of the hippocampus and the entorhinal cortex, both of which are located in the temporal lobe and implicated in memory. As we explained earlier in this chapter, the brain has a very difficult job. It consumes more energy than any other organ in the body as it processes input and interprets the world around us. It also has the greatest output in terms of heat, energy and waste products. These waste products – including oxidative by-products – are especially damaging if not properly cleared. But again, we can’t see or feel the damage straight away. It takes years for the trauma to accumulate, and during that time, we’re usually focused on other bodily systems. In patients with diabetes, for instance, we monitor kidney damage, filtration and the build-up of creatinine, all clear indications of glucose dysregulation. At the same time, elevated glucose in the blood is also destroying the brain’s microvasculature (the smallest blood vessels), as well as billions of neurons and glia. In patients with cardiovascular disease, we address direct damage to the heart, vessels, arteries and veins. Meanwhile, arteries harden in the brain, decreasing blood flow throughout. The brain really is the ‘end organ’ of the body – stress experienced elsewhere accumulates in the brain over time and ends up causing exponentially greater damage.


Alzheimer’s and Genes


Our bodies come preloaded with a set of key data points in the form of DNA. This genetic information is a product of our family’s biological history – we inherit it from our ancestors. Most people have heard that Alzheimer’s is an inherited disease, and because of this they assume it can’t be prevented or influenced. Our genes do in fact play a role in the disease process, but they are far from the only determinant. To date, more than twenty different genes have been implicated in Alzheimer’s, most of them affecting immune response, clearance of harmful byproducts and vascular health, but none of them guarantees that you will develop Alzheimer’s disease.


APOE4, the most-researched Alzheimer’s gene, is responsible for producing apolipoprotein E, a protein that helps regulate fats. Those who carry this gene are less resistant to Alzheimer’s and may also experience an earlier onset (by fifteen to twenty years). Though having APOE4 means you have a greater chance of developing the disease, Alzheimer’s is not a foregone conclusion. Risk doesn’t necessarily mean disease. To understand how APOE4 affects our Alzheimer’s risk, we first need to learn how genes work.


Genes are stretches of DNA that determine specific traits. Each parent provides you with a particular form of any given gene. These gene variants are called alleles, and they can be dominant or recessive (where only one set of alleles determines the trait), additive (where the allele’s characteristics add up to determine the trait), or multiplicative, as in APOE4 (where the effect of multiple alleles is exponential). Let’s look at a few examples. First, here’s how dominant and recessive alleles determine eye colour: Your father passes along a dominant allele for brown eyes (B), and your mother passes along a recessive allele for blue eyes (b). Because (B) is dominant to the recessive (b), you will have brown eyes. Skin colour is determined in an additive manner. The main gene responsible for skin colour produces the pigment melanin, the amount of which determines the precise shade of our skin. Having fewer alleles – and therefore a lower level of melanin – means lighter skin. Having more alleles – and therefore a higher level of melanin – means darker skin. APOE4 works in a multiplicative way, so having more alleles exponentially increases your risk of Alzheimer’s and also lowers the age of onset:




•  If you have no APOE4 genes, you have the standard 50 per cent chance of developing Alzheimer’s at eighty-five years old.


•  If you have one copy of the APOE4 gene, you have a 50 per cent chance of developing the disease at seventy-five years old.


•  If you have two copies of the APOE4 gene, you have a 50 per cent chance of developing the disease at sixty-five years old, twenty years earlier than those without the gene. Individuals with two genes have a twelve to twenty times greater risk of developing Alzheimer’s than those with no APOE4 genes.




It’s important to note that none of these scenarios – even having two copies of the APOE4 gene, which accounts for only 2 per cent of the global population – guarantees that you will develop Alzheimer’s. If you don’t implement healthy lifestyle practices, you’ll have only a 50 per cent chance of someday developing the disease. And for the great majority, adopting a brain-healthy lifestyle can completely eliminate the risk.


For the other 10 per cent, those with genes like presenilin 1, presenilin 2 or amyloid precursor protein (APP) that put them at an especially high risk, the effect of lifestyle is even more startling. Consider individuals with Down’s syndrome. Among those individuals between fifty and fifty-nine years old, one in three suffers from Alzheimer’s disease. Of those over sixty years old, 50 per cent will develop the disease. This increased risk of Alzheimer’s has to do with how Down’s syndrome arises. Individuals with Down’s syndrome have three chromosome 21s, and the genetic code in chromosome 21 produces APP, a transmembrane protein responsible for making amyloid, the abnormal protein associated with Alzheimer’s disease. These individuals therefore have a greater than normal amount of APP, and the potential for higher levels of amyloid.


Whether APP functions normally or contributes to the pathology of Alzheimer’s depends on the action of enzymes (proteins that initiate or propagate chemical reactions in the body). These enzymes cleave APP into smaller pieces as part of the body’s natural process of clearing amyloid. When this process goes smoothly, amyloid is cut and cleared away by the brain’s innate waste disposal system. When this process goes awry, beta-amyloid accumulates in small units outside of the neurons, where it then coalesces and starts to form plaques. These plaques cause inflammation that damages both cells and their supporting structures.


Given the role of APP in forming amyloid plaques, we would expect almost all Down’s syndrome individuals to develop Alzheimer’s – but they don’t. Studies have shown that individuals with a lower prevalence of diabetes and heart disease have a lower risk of developing Alzheimer’s or later disease onset. Again, this is despite a genetic abnormality that should guarantee Alzheimer’s. As part of our work at Loma Linda, we’re currently investigating which healthy behaviours confer the most protection against disease in Down’s syndrome individuals. By studying the risk factors common to all chronic diseases – obesity, inflammation, cholesterol metabolism – we hope to learn more about how to lower the risk of Alzheimer’s no matter the genetic profile.


Even more powerful proof that genes do not guarantee disease comes from studying identical twins in their sixties and seventies. Researchers at King’s College London followed 324 female twins over the course of ten years to investigate whether muscle fitness predicted changes in cognition. Despite the exact same genetic profile, the twin with greater leg muscle fitness experienced less cognitive decline than the twin who was not as physically fit. When researchers looked at the twins’ brains using magnetic resonance imaging (MRI), they found that those with stronger legs had bigger brains. This study shows again that lifestyle changes – in this case, exercise and muscle strength – can supersede genetic risk and dramatically influence cognitive health.




WOMEN AND ALZHEIMER’S


Many of our patients are surprised to learn that two-thirds of people with Alzheimer’s are women. One in six women develop Alzheimer’s after sixty-five years old, while for men the chances are only one in eleven. Women in their sixties are twice as likely to develop Alzheimer’s as they are to develop breast cancer. We don’t know for sure why this is. Longevity is at least part of the equation: women live longer than men and thus are more likely to develop the disease. But even when longevity is taken into account, women still seem to have a higher risk. Women who have the APOE4 gene are twice as likely to develop Alzheimer’s as men who have the same gene. Some researchers have posited that women have traditionally had less access to intellectually challenging jobs and higher education, both of which are protective factors against Alzheimer’s. Women who have multiple children are at greater risk of stroke later in life (both mini strokes and regular strokes), and there is a clear relationship between vulnerability to stroke and vulnerability to cognitive decline. Hormonal changes during the menopause also affect the brain at both the neuronal and vascular levels, which in turn could promote cognitive decline.




The remaining twenty or so genes that have been implicated in Alzheimer’s affect the processes that initiate and propel the disease forward. Some of these genes govern the immune system and can either slow its response, resulting in the build-up of waste products that damage the brain, or cause an overactive immune response, which subjects the brain to chronic inflammation. Other genes impair our clearance system, again leading to the build-up of molecules that harm neurons and their connections. Additionally, genes associated with lipid metabolism and vascular health affect the vessels supplying oxygen and nutrients to the brain, and can promote vascular disease, vessel blockage and neuronal damage.


While we don’t get to choose the genes we inherit, we do have control over how those genes are expressed. This relatively new scientific concept is at the heart of epigenetics, the study of environmental factors that regulate gene expression by turning genes on and off. Epigenetics is concerned with all the life experiences that can affect how your genes are expressed, everything outside of genetics that influences your health. We know that genetics accounts for at least some of the risk of developing Alzheimer’s, but epigenetics plays an even greater role in determining our cognitive fate. Research has shown that our genome actually changes over time when exposed to harmful environmental triggers like poor nutrition, sedentary lifestyles, pollution and chemicals and chronic stress (both mental and physical). All these factors can influence the genes of developing embryos and the elderly alike. Whatever environment we’re exposed to, be it the womb or an ageing body that’s been dealt some decades of unhealthy living, we are constantly subjected to epigenetic processes. New studies show that environmental stressors accumulate as we grow older, which makes epigenetics especially relevant for those in their sixties and seventies who want to age well and avoid chronic disease.




EPIGENETICS IN ACTION


Several important studies illustrate the role of epigenetics in the development of neurodegenerative disease. The Honolulu-Asian Aging Study found that Japanese people living in the United States have a higher prevalence of Alzheimer’s than those living in Japan. There was little genetic variance among the men in this study, so the increased risk of Alzheimer’s can be attributed almost solely to the epigenetic influence of poor diet, lack of exercise and other unhealthy behaviours that are common in modern American life. Other studies have shown that in the United States, children of immigrants from China and Japan suffer more from chronic disease than those children who stayed in Asia. Here, too, the genetic similarity among subjects points to the epigenetic processes that promote disease.


In countries like China and India, we’re seeing the epigenetic consequences as people move away from traditional lifestyles and adopt more modern ways of living. Diets high in vegetables and grains have been traded for animal products, refined sugar and saturated fats. Instead of moving throughout the day, people are more likely to be sedentary. All these unhealthy behaviours change our gene expression and promote chronic disease. These dramatic – and unfortunate – lifestyle shifts give rise to the paradox of affluence: so-called progress leading to more disease. China now has the world’s largest diabetes epidemic, with 11.6 per cent of adults developing this chronic condition, and many millions more with pre-diabetes (a condition in which glucose levels are elevated but not yet high enough to be diagnosed as diabetes). China is also ranked second for obesity, behind only the United States. Both diabetes and obesity are major risk factors for dementia, which is also increasing exponentially. Alzheimer’s Disease International estimates that China had more than 6.4 million Alzheimer’s patients in 2009; another review in 2010 found that roughly 9.19 million Chinese were living with dementia. China has a rapidly ageing population, a severe lack of nursing facilities and specialists, and little understanding of the challenges of Alzheimer’s or how lifestyle affects the disease. India is experiencing a similar increase in Alzheimer’s cases – more than 4 million people in India have some form of dementia, and that number is projected to increase dramatically as the population becomes more urban and influenced by Western lifestyles. In India, as in so many other developing countries, Alzheimer’s is under-diagnosed and poorly understood. We fear these countries are not equipped to handle the explosion of lifestyle diseases that awaits them. This is why understanding the role of epigenetics in neurodegenerative disease is so critical to addressing the global epidemic of Alzheimer’s.




One of the main biological processes studied in epigenetics is methylation, a metabolic process in which a methyl group (a compound made up of one carbon atom and three hydrogen atoms) is passed from one molecule to another, ultimately altering gene expression. This process is a critical aspect of the modification and elimination of heavy metals (which can be toxic in the body and brain), regulation of gene expression, regulation of protein function and RNA processing (transforming DNA’s genetic information into proteins). Changes in the prevalence of methylation in certain regions of our DNA have been implicated in ageing and seem to be especially associated with neurodegenerative diseases like Alzheimer’s. For example, a deficiency in B vitamins (caused by poor nutrition) is a major contributing factor to impaired methylation pathways, resulting in aberrant DNA repair and subsequent dementia.


Epigenetics will have wide-reaching implications for complex chronic diseases like heart disease, diabetes, cancer and dementia. We can combat all these diseases simply by reducing the environmental factors that put us most at risk: sugary and processed foods, pollutants and heavy metals, lack of exercise and stress. Decreasing the amount of sugar in your diet, for instance, impedes glycosylation, another epigenetic process responsible for high inflammation, impaired adaptive responses at the cellular level and oxidative stress – all of which damage the proteins and DNA of neurons. Physical exercise regulates many cellular processes, resulting in methylation changes that improve the metabolism of amyloid and oxidative by-products in the brain. Exercise also boosts the genes that encode brain-derived neurotrophic factor (a protein responsible for neuronal growth) and promotes connections between brain cells. Every day we’re learning more about how our lifestyle choices alter both the expression of our genes and our risk of someday developing a chronic disease.


Alzheimer’s and Age


When Jeanne Calment turned ninety, she decided to sell her flat in Arles in France, thinking she only had a few years to live. The winning bid came from her forty-seven-year-old lawyer, who agreed to pay her a monthly rent until she passed away, allowing him to acquire the apartment for a bargain. Calment’s lawyer died of cancer thirty years later, having paid more than double the flat’s value. To everyone’s surprise, Calment was still alive. She even lived on her own until her 110th birthday. When Calment was 118, she underwent neuropsychological testing and a brain scan. Her cognitive scores were consistent with those of people in their eighties and nineties. Her brain showed no evidence of neurological disease.


Another enduring myth about Alzheimer’s disease is that it’s a natural consequence of ageing. Research has definitively shown that Alzheimer’s is a unique process of degeneration, and we have numerous examples of people living long – even extremely long – lives and never developing the beginning stages of cognitive decline. Age is a major risk factor for Alzheimer’s, only because the older we get, the more likely that we have experienced the cumulative effects of inflammation, oxidation, glucose dysregulation and lipid dysregulation over time.


Each decade of life has the potential to cause the brain significant stress and predispose us to developing Alzheimer’s later on:


In early childhood, physical and emotional trauma can cause considerable stress. Atherosclerosis (hardening of the arteries that supply oxygen to the body) starts during childhood because of lifestyle factors like poor nutrition and lack of exercise. Perhaps not surprisingly, physical neglect and emotional abuse sustained at a young age have been associated with memory deficits in adulthood. Most of the brain’s myelination (the process of coating the neuron’s connections with a fatty membrane called myelin, which facilitates communication between cells) and cellular growth happens in our first five years (though myelination continues through our teens and early twenties). Both myelination and the number of cellular connections help the brain develop its resilience in the face of later traumas. Stress has been shown to significantly affect growth in developing brains. This means that if you have fewer connections and less cognitive resilience to start with, you’ll have a much higher risk of developing dementia once you reach your sixties and seventies. Children who experience early trauma are also at a much higher risk of lifestyle intermediary diseases like high blood pressure, diabetes and high cholesterol, which increase their risk later in life of both stroke and Alzheimer’s disease. Sports-related head trauma is another risk factor that can predispose children to developing cognitive problems. A 2013 study in Radiology found that repetitive ‘heading’ in football was associated with structural changes in white matter that could later contribute to cognitive decline.


In our twenties and thirties, we continue to accumulate the early traumas to our brains that push us into risk. During these decades many of us experience academic and professional stress, subsist on unhealthy foods and often lack both exercise and sleep. All of these behaviours set the stage for declining health in midlife.


As we progress into our late thirties and forties, we may see the first signs of chronic disease – high blood pressure, high cholesterol, pre-diabetes – all of which adversely affect the brain. Later on, in our fifties and sixties, cumulative vascular disease emerges in the form of cholesterol plaque build-up, microvascular damage and mini strokes so small we don’t notice them on regular brain scans. The brain’s waste disposal system also gets overwhelmed with inflammatory byproducts and other toxins, which promotes the build-up of amyloid and tau.


By the time we reach our sixties and seventies, the hallmark signs of the disease begin to show up in MRIs and other laboratory tests. The first indication of Alzheimer’s is the presence of beta-amyloid plaques (which usually emerge in our sixties); tau intracellular tangles form shortly thereafter (usually in our seventies). Both of these toxic proteins cause hypometabolism, where brain cells use glucose (their main fuel) less efficiently, especially in the temporal and parietal lobes, two areas of the brain that are uniquely susceptible to Alzheimer’s. Changes in metabolism then cause changes in structure. The brain loses connections, neurons and overall volume, and the hippocampus (which regulates emotions and short-term memory) and other key regions of the brain start to atrophy. This is when we finally begin to experience the debilitating psychological and cognitive effects of Alzheimer’s – impaired memory (especially short-term memory), executive function (our ability to perform complex tasks) and visuospatial sense (our ability to quickly and accurately interpret what we see).


Though there are instances of early-onset Alzheimer’s, when the disease emerges in the late forties and early fifties (and amyloid and tau begin accumulating in the thirties and forties), these cases are extremely rare. Generally, the disease appears after the sixth decade of life, once the brain has accumulated enough trauma to make its damage known. As we enter our eighties, we are even more likely to experience these cognitive changes. The longer we live, the greater our risk.




APPROVED MEDICATIONS FOR ALZHEIMER’S


To date, two types of medications are available from the NHS for the treatment of Alzheimer’s symptoms. Cholinesterase inhibitors (donepezil, rivastigmine and galantamine) are used in early to moderate cases of Alzheimer’s and are designed to target short-term memory loss, confusion and impaired thinking and reasoning. This type of medication works by preventing the breakdown of acetylcholine, a chemical messenger integral to learning and memory. Cholinesterase inhibitors do not stop Alzheimer’s from progressing, but they may lessen symptoms for a limited time (an average of six to twelve months for roughly half of patients, though there are rare cases of symptoms lessening for up to four years; the other half experience no effect). In more advanced Alzheimer’s patients, memantine can help block a specific type of neuron receptor called NMDA, which binds to glutamate (the most abundant neurotransmitter in our brains). Some people experience a slowing of the symptoms of cognitive decline, but this effect is only temporary. Namzaric is a new combination drug (a mixture of donepezil and memantine) for people with moderate to severe Alzheimer’s, but it is not available on the NHS. All these drugs can have debilitating side effects (nausea, vomiting, dizziness, nightmares, headaches), and they have no effect whatsoever on the progression of Alzheimer’s.


The newest drug in development, aducanumab, has shown some promise in a group of 166 people: it effectively removed amyloid without the severe side effects of other medications. In a small subgroup of forty people, this drug was shown to significantly slow the progression of Alzheimer’s, but several studies have demonstrated similar results that could not be replicated in a larger group. A phase 3 clinical trial is now in progress, with results expected by 2020.




The Failures of Alzheimer’s Research


A recent study published in Alzheimer’s Research & Therapy examined all Alzheimer’s clinical trials that took place between 2002 and 2012. Researchers found that 244 compounds were tested during this decade in a total of 413 clinical trials. Of these compounds, only one drug was approved: memantine, a glutamine blocker that can temporarily lessen some of the symptoms of Alzheimer’s but has no effect whatsoever on the underlying disease process. The overall research success rate for the whole decade was just 0.4 per cent. This means that the rate of failure was a staggering 99.6 per cent, one of the highest failure rates for any type of disease research in the world. When it comes to slowing or stopping Alzheimer’s disease, the current success rate is 0 per cent.


Alzheimer’s research is the greatest – and most costly – misunderstanding of all. It doesn’t take a brilliant neuroscientist to see that there’s something very wrong with the way we’re conducting research. How could we invest so much scientific knowledge and so much money – the NIH (National Institutes of Health) in the United States has spent billions of dollars on Alzheimer’s research and is projected to spend $991 million (£805 million) in 2017, for example – only to fail over and over again? Why has this been happening for decades, and why do we stubbornly adhere to the same approach despite these glaring failures?


The answer is simpler than you might think – once you understand how the research works. Below are the major misunderstandings about Alzheimer’s that have impeded research and significantly delayed our search for a cure.


Single-molecule Research


Modern medical research is fundamentally misguided when it comes to curing a chronic disease like Alzheimer’s. Almost all our research is disease-based, meaning that scientists focus on developing a cure in the form of a single drug. The NIH, the main US funding agency that determines which types of research receive financial support, adheres to a simplistic model that has guided medical research since the eighteenth century: infection – bacteria – drug – outcome. This method has led to many spectacular breakthroughs. In the early twentieth century, for example, our biggest killers were infectious diseases. Cholera took tens of millions of lives worldwide before an antibiotic was found. Now we know that a single dose of doxycycline can be used to treat this once dreaded disease. Cholera still affects developing nations today, as do other infectious diseases like malaria and tuberculosis – and that’s why this model has persisted. Though treatment for these diseases may sometimes require multiple steps, the underlying principle is almost always a single drug designed to eradicate a specific infectious agent.


When it comes to complex, chronic diseases of ageing, especially diseases of the brain, this research method doesn’t make sense. Acute, infectious diseases like cholera usually involve one element that emerges and immediately damages tissue, invoking a strong immune response from the body. Chronic diseases, by contrast, represent layers of cumulative damage that add up and become more complex over time. The problem is that scientists don’t investigate this vast and multilayered damage. Instead they take a single, myopic snapshot of the disease – usually one element in a much more complicated, much larger disease picture.


In the case of Alzheimer’s, this element is amyloid (and to a lesser extent tau). There is indeed evidence that amyloid has something to do with Alzheimer’s. Amyloid plaques were identified decades ago as we discovered the early-onset genes implicated in Alzheimer’s: presenilin 1, presenilin 2 and APP. It’s clear that amyloid is propagated on some level as the disease progresses, but there are many other processes parallel to amyloid that contribute to Alzheimer’s (like inflammation, oxidation, glucose dysregulation and lipid dysregulation).


There is also ongoing confusion about amyloid versus tau in the progression of Alzheimer’s. As far back as the 1990s, some researchers claimed that it was in fact tau intracellular tangles that were more closely associated with the symptoms of cognitive decline. New evidence suggests that tau tangles emerge later in the process and are better predictors of Alzheimer’s and its progression than amyloid plaques. A 2017 study published by researchers at the Minnesota-based Mayo Clinic in the journal Brain concluded that tau may actually start the process of cognitive decline, meaning that drugs targeting amyloid may not be complex enough to treat or cure this disease.


Despite the evidence we now have, scientists still seem blindly focused on amyloid, ignoring all other findings that don’t conform to this single-molecule approach. They’re unwilling – or unable – to look at Alzheimer’s as it really is: a complex, multifactorial, temporal disease that requires a complex solution. This inability to understand the complexity of Alzheimer’s has wasted billions of dollars and prolonged suffering for decades.


Inadequate Models


Alzheimer’s drugs are developed and tested on animal models – mostly rats and genetically altered mice. In one sense these animals are appropriate models for human disease because we have many genes in common. To date, roughly four thousand genes in humans and mice have been studied, and just a few of them were found to exist in only one species. And yet these unique genes result in all kinds of biological differences ranging from how genes are turned on and off to important qualities like lifespan. Mice live for two to three years. Their lifespan doesn’t allow them to endure the kind of stress a human does over the course of seventy or eighty years. They’re not subject to inflammation, oxidation, insulin resistance and vascular assaults in the same way we are. They simply can’t replicate the complicated biology of Alzheimer’s in the human brain.


The other major problem with genetically engineered mice is that they’re designed to express the late-stage pathology of Alzheimer’s – amyloid build-up and hippocampal atrophy – not any of the long-term pathways that also contribute to Alzheimer’s (inflammation, oxidation, glucose dysregulation and lipid dysregulation). Mouse models may represent the same disease outcome, but the cause is not likely to be the same. Researchers are well aware that there is no commonality of pathways in genetically altered mice and humans, but they continue to work with a flawed model. This is why so many clinical trials fail: our animal models don’t come close to representing the disease we’re trying to cure.


In recent years, Alzheimer’s models have progressed to some extent, especially with iPSCs (induced pluripotent stem cells). These iPSCs are adult cells that have been genetically manipulated to become any type of cell we want to study: heart, liver, pancreas, brain. We can now take nascent cells from patients who had Alzheimer’s and turn them into neurons. From these neurons scientists create what are called neuro lattices, mini brains that are grown from actual human tissue. While having a human genetic model is a huge step forward, these neuro lattices still lack the three-dimensionality of the actual brain, as well as all the processes outside of genetics – like diet, exercise and stress – that we know are so important to chronic diseases like Alzheimer’s.


None of the models we currently use are at all accurate representations of this complex disease. In mouse models, false amyloid lesions lead to false results. In neuro-lattice models, an incomplete picture leads to an incomplete treatment. As any scientist will tell you, an inaccurate model will only yield inaccurate outcomes.


Assuming Removal of Amyloid will Restore Cognitive Function


Yet another flawed aspect of Alzheimer’s research is the assumption that clearing amyloid and tau will restore cognitive function. Drugs are designed to attack amyloid. Mouse models are designed to express amyloid so we can work out different ways to remove it. But by the time amyloid and tau have accumulated in the brain, hundreds of thousands of neurons have died. Brain structures have been permanently altered, and the overall volume of the brain has decreased. While removing amyloid and tau may have some minor but temporary effect on cognition, this approach will never be a cure. There’s very little chance of restoring significant cognitive function once this much damage has been sustained. In most clinical trials, treatments are given to subjects with mild to moderate Alzheimer’s, well after amyloid and tau have accumulated on top of all the other structural damage in the brain. This is why no drug designed to cure Alzheimer’s has ever improved cognition. We need to intervene much earlier if we want to influence this disease, and we need to recognize that amyloid and tau are a small part of a larger picture, likely the result of insults that have been mounting for years or even decades.


[image: image]


Given the many limitations of our dominant research model, it’s not surprising that Alzheimer’s clinical trials have such a staggeringly high failure rate. To date, the only thing that has been shown to affect the curve of decline or slow the progression of Alzheimer’s is lifestyle change, which is the basis of the NEURO Plan in Section Two. Not amyloid-clearing medication, not anything developed on a flawed mouse model costing billions of dollars and years of testing – but lifestyle change. We have a solution to Alzheimer’s, and we have proof. So why aren’t we doing what works? Why is the most hopeful means of preventing and slowing Alzheimer’s almost completely ignored by both the research establishment and clinicians?


One simple answer: there’s a long-standing belief that an organ as complex as the brain can’t be affected by lifestyle. Somehow the brain is outside of the body, subject to a different set of rules. This couldn’t be further from the truth. As we explained earlier in this chapter, the brain is the ‘end organ’ that receives all the stress and trauma – or, conversely, all the resilience and resistance – from other body systems. Each lifestyle chapter in this book will show you how the brain is part of the body, and how when we harm the body with unhealthy lifestyle choices, we especially harm the brain.


The more troubling answer is that the research establishment has given up on lifestyle intervention without ever even attempting it – and this is in spite of many researchers who now acknowledge that lifestyle influences Alzheimer’s disease. The US government’s NIH and National Science Foundation (NSF), and similar leading US research organizations categorically reject the possibility of lifestyle change. They just don’t think it’s worthwhile. They claim interventions are difficult if not impossible for the general public, and that lifestyle protocols invariably fail to create lasting change. Though a small amount of funding is allocated to simple interventions in order to study the effects of lifestyle on cognitive health (a specific diet, for instance, or a basic exercise routine), these interventions are never comprehensive and thus never have a chance of illuminating the power of lifestyle. The real money goes to single-molecule studies, which are deeply flawed in all the ways we previously discussed. Even if some researchers wanted to study the disease more broadly, they wouldn’t be able to secure funding for multifaceted, multivariable research. The funding, of course, comes from pharmaceutical companies interested in patenting tablets, and from grants awarded exclusively to researchers who believe in the single-molecule model of chronic disease.
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