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	  ‘This is an outstandingly interesting book by Patrick Holford on a subject which is perforce of growing importance to all
         of us as the expectation of life increases. We need to achieve not only extra years, but years of extra enjoyment. This book
         explains in eminently readable form that mental deterioration with age is for the vast majority not inevitable, but we have
         to work at keeping both mentally and physically fit. It is true that there are genetic factors involved, but by sensible physical
         and mental exercise coupled with attention to an optimum diet which Patrick Holford explains, we can significantly reduce
         the mental deterioration of age.’
      

      Dr John Marks, Life Fellow and former Director of Medical Studies, University of Cambridge

      ‘This is an immensely important area for the public mental health of our ageing nation and this sensible approach to the prevention
         of Alzheimer’s is to be highly recommended. Future research into these approaches should also be a high priority.’
      

      André Tylee, Professor of Primary Care Mental Health, Institute of Psychiatry, London

      ‘We are on the threshold of an exciting new era in preventative medicine, and Patrick Holford’s comprehensive prevention plan
         for Alzheimer’s is a sensible step forward.’
      

      Dr Andrew McCaddon MD, GP and Honorary Research Fellow of the University of Wales College of Medicine

      ‘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 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 like heart disease and Alzheimer’s disease
         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!’

		 Professor
         David Smith, University of Oxford
      

	  
	  ‘Holford may be regarded as being outside of the mainstream, but increasingly his approach is being fostered in conventional
         medicine.’ Guardian

      ‘He [Patrick Holford] is fastidious in conducting legitimate research to back his claims.’

      Times, Body & Soul

      ‘If there’s one person who’s done more than anyone to transform the perception of food in Britain, it’s the visionary nutritionist
         Patrick Holford.’
      

      Independent
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         Disclaimer

         
         Mental health is a complex affair. While all the nutrients and herbs referred to in this book have been proven safe, those
            seeking help are advised to consult a qualified clinical nutritionist or health pro fessional who can run the necessary tests
            and is informed about drug–nutrient interactions. The recommendations given in this book are intended solely for educational
            and information purposes and not as medical advice. Neither the author nor the publisher accept liability for readers who
            choose to self-prescribe.
         

         
         All supplements should be kept out of reach of infants and young children.
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         Guide to abbreviations and measures

         
         1 gram (g) = 1000 milligrams (mg) = 1,000,000 micrograms (mcg, also written μg)

         
         All vitamins are measured in milligrams or micrograms. Vitamins A, D and E used to be measured in International Units (ius),
            a measurement designed to standardise the various forms of these vitamins that have different potencies.
         

         
         Note that 6mcg of betacarotene, the vegetable precursor of vitamin A, is on average converted into 1mcg of retinol, the animal
            form of vitamin A. So 6mcg of betacarotene is called 1mcgRE (RE stands for retinol equivalent). Throughout this book, betacarotene
            is referred to in mcgRE.
         

         
         1mcg of retinol (1mcgRE) = 3.3 ius of vitamin A

         
         1mcgRE of betacarotene = 6mcg of betacarotene

         
         100 ius of vitamin D = 2.5mcg

         
         100 ius of vitamin E = 67mg

         
         A note on references and resources

         
         The references throughout this book link to research papers in the back of the book. These are there for people who wish to
            study this subject in depth. I also refer to books and websites for a lay readership throughout the book, details of which
            can be found in the Recommended Reading (page 245) and Useful Addresses (page 246) sections at the back.
         

         
      

   





      Foreword

      Time wastes all things, the mind too: often I remember how in boy-hood I outwore long sunlit days in singing; now I have forgotten
            so many a song.

      Virgil, Eclogue IX

      (translated by J. W. Mackail)

      Virgil, one of the great poets of ancient Rome, may have been writing 2,000 years ago – but even then it was recognised that
         our memory begins to fade as we age. Today we are seeing the phenomenon in alarming numbers: every year over a million elderly
         people in Europe and about 750,000 in the US and Canada begin to suffer from memory loss. The latest estimates indicate that
         there are some 5 million elderly in the USA with memory impairment and 14 million in greater Europe. Within five years, at
         least half and possibly as many as 70 per cent of people with impaired memory will go on to develop dementia, the most common
         form of which is Alzheimer’s disease.
      

      The World Health Organization has estimated that in 2000, the total number of people with dementia stood at 22 million. Given our ageing world population, it’s likely that by 2050, some 114 million people will have Alzheimer’s disease.
      

      Dementia is a huge and growing epidemic. But what can we do about it? Are any governments planning to tackle it? And are the
         major drug companies developing new treatments for combating it? The answer is no – at least, not with any great sense of
         urgency or vision.
      

      This startling indifference to an urgent international problem begs another question: why? I think the main reason is that
         a kind of fatalism has arisen over Alzheimer’s disease. For centuries people have believed, like Virgil, that a decline in
         memory is an inevitable part of ageing and that, since memory loss is the cardinal symptom of Alzheimer’s disease, it too
         is inevitable.
      

      This idea has become dogma, but it is wrong. Alzheimer’s disease is not an inevitable part of ageing. It is a true disease.
         But a second dogma has also emerged around Alzheimer’s: that it can all be explained by our genes, making it impossible for
         certain people to escape it. Once again, this is not true. A mere fraction of people with Alzheimer’s disease, perhaps only
         1 per cent, develop the condition only because of mutations in certain genes.
      

      Most cases of Alzheimer’s disease are caused by a combination of many different factors coming together in the same person.
         Some of these so-called ‘risk factors’ are genetic, but these mutations are not deterministic and their effect can be influenced
         by a large number of non-genetic risk factors, one of which is increasing age. Now, the important thing is that many of the
         non-genetic risk-factors can be modified. We can, for example, change our lifestyle or our diet. In so doing, we can greatly
         reduce the risk of developing diseases like heart disease. Heart disease and stroke have declined almost to half in developed
         countries in the last 50 years, and this is in large part due to the recognition that they are multifactorial diseases, with
         many different non-genetic risk factors. Smoking, for exam ple, is a major risk factor for diseases of the blood vessels, and the drop in smoking has made a major contribution to the drop in deaths from heart disease
         and stroke.
      

      And just as there is nothing inevitable about heart disease, there is nothing inevitable about Alzheimer’s. Patrick Holford’s
         book takes up this theme with zest and is to be greatly welcomed. It covers recent research – including my own studies with
         the OPTIMA team at the University of Oxford – that is providing exciting evidence that life-style factors, including diet,
         may have a strong influence on the risk of dementia. Each of us needs to know that Alzheimer’s disease can be pre vented 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 Alzheimer’s disease is greatly reduced. But we
         need to begin now: the disease process begins early in life, and even 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!
      

      Professor David Smith

      Professor Emeritus of Pharmacology, University of Oxford;

      Founding Director of Oxford Project to Investigate Memory and

	  Ageing (OPTIMA)







      Introduction

      WHAT IS THE POINT of a long life if you can’t remember it – and what is more tragic than losing your mind before you lose the use of your body?
      

      This is one of those bad news/good news stories. The bad news, put simply, is that 3 in 10 people over the age of 70 have
         poor memory, poor concentration and confusion; 1 in 10 have dementia – a diagnosed and quite severe mental decline; and 1
         in 15 have probable Alzheimer’s, in which their brain is rapidly degenerating. That means that you have roughly a 50/50 chance
         of entering the last quarter of your life with your marbles intact.
      

      The good news is that memory decline, dementia and even Alzheimer’s are preventable. But are they 100 per cent preventable?
         The answer is – probably. In researching this book I have had the opportunity to speak to the top doctors and researchers
         in Alzheimer’s and age-related cognitive decline. And without exception, that is their opinion and mine. But the time to act
         is NOW.
      

      This book isn’t intended only for the elderly – it was written for anyone at any age with a brain and a modicum of common sense. As you will soon realise, Alzheimer’s disease is a long
         time coming. The first signs of brain degeneration probably begin at least 20 years before a diagnosis is made. It has all
         the hallmarks of other modern-day degenerative diseases, such as diabetes, cardiovascular disease and cancer. We now know
         that both cardiovascular disease and type 2 diabetes are largely caused by inappropriate diet, environment and lifestyle.
         Cancer, in general, is also at least 80 per cent due to what you do in your life, not what you inherit genetically. That was
         the conclusion of a study involving 44,000 twins, with identical genes but a completely dif ferent incidence of cancer.
      

      Also, the fact that Alzheimer’s incidence – much like diabetes and heart disease – varies widely from country to country,
         suggests it’s more to do with diet and lifestyle than genes. For example, the prevalence of Alzheimer’s is almost twenty times
         higher in Israel than India or Africa.1

      Genes are blamed for far too much. In case you didn’t know, genes don’t cause disease. Genes contain the building instructions
         for proteins in the body. Proteins make enzymes, which do the work of turning one body chemical into another. So you can inherit
         a faulty enzyme system that might tip you towards diseases such as Alzheimer’s. Enzymes, in turn, are activated by nutrients.
         In most cases, if you have a defective enzyme, you need more of specific nutrients. I’m going to show you that roughly 1 in
         10 people inherit a genetic tendency towards both cardiovascular disease and Alzheimer’s – and how to find out if you are
         one of them. If so, you will need to increase your intake of specific nutrients.
      

      Alzheimer’s and other forms of dementia are terrible diseases. Their fearsome aspect is twofold – first, in losing the sense
         of who you are and secondly, in not knowing what you can do about it. And based on current trends, we are going to see the
         number of sufferers rise to over 1 million in Britain (it is currently 820,000) and 63 million in the world over the next 25 years.2 The burden this will place on suf ferers, their families and healthcare systems will become a major problem for society.
         Already, dementia costs the UK alone £23 billion a year.
      

      Yet we already know a great deal about what causes age-related memory decline and Alzheimer’s. There are literally thousands
         of research studies that collectively point to ways of dramatically reducing your risk. What these studies show is that Alzheimer’s
         and age-related memory decline can be prevented, but that the time to act is sooner rather than later.
      

      If these conditions can be prevented, can they be reversed? This is a much harder question to answer at this point in time.
         In the case of Alzheimer’s disease we are talking about damage to the brain. While the brain does rebuild, the process doesn’t
         happen overnight. There are no studies yet that show reversal, yet there are a growing number of cases of people with probable
         Alzheimer’s who have improved, and have not deteriorated further.
      

      At the Brain Bio Centre in London we are applying the comprehensive approach in this book to maximise mental performance –
         and we are getting some extraordinary results. Prevention, however, is not only better than cure, it’s a lot easier.
      

      My hope for you and your family is that you’ll read this book, put my suggestions into practice and keep your mind, memory,
         concentration, mood and intelligence intact throughout your life.
      

      Wishing you the best of health.

      Patrick Holford


	  





      
	  
	  PART 1
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      Why Alzheimer’s
and Memory
Decline are
Preventable

      
      If your memory isn’t as good as it used to be, your concentration is flagging and your mind is some way off sharp, you may
         be another victim of a widespread epidemic – brain drain. Officially called age-related memory decline, far too many people
         are experiencing declining cognitive function far too early. However, both memory loss and Alzheimer’s disease are preventable,
         and in this section of the book I’ll be showing you why and how.
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      How’s Your Brain?

      
      YOUR BRAIN CAN BE your greatest friend or your worst enemy. If it’s working, you’re able to think clearly, to imagine, to sense, to dream,
         to feel. It is your brain that makes you who you are. If it’s not working, you can feel flat, unhappy, confused, forgetful
         – life loses its clarity and becomes a foggy struggle.
      

      
      So how is your brain, and what are you doing to keep it healthy?

      
      You might think this question is a little odd. But keeping your brain in shape is no stranger than servicing your car, or
         keeping your muscles taut or your body in trim. Why, then, do so many of us do so little to maintain the health of our brains?
         More than any other organ of the body, your brain is key to living a happy, fulfilling and pain-free life.
      

      
      This 3–pound mass of mainly fat and water nestling in our skulls is not only the most complex and mysterious part of us. It
         also is the most regenerative, hardwiring a new neuronal connection every minute; and because of this, it is the most energy-expensive.
         On a sedentary day, your brain will consume as much as 40 per cent of all the calories you eat, and think an estimated 60,000 thoughts! More than any other organ of the body,
         it depends on a second-by-second supply of the right nutrients.
      

      
      So, how is your brain? Is it firing on all cylinders, or is your mind less sharp and your memory less reliable than it used
         to be? If you’d like to pin down your cognitive state with fair precision, there are three ways to give your brain an MOT:
         psychological tests, physical tests and chemical tests. Let’s kick off with psychological testing.
      

       
      
[image: image] Psychological brain testing

      
      Many people, young and old, experience memory and concentration problems. In Britain’s largest ever health and diet survey,
         the 100% Health Survey, we asked over 55,000 people questions such as those shown below in the mind and memory check.3 Here’s what we found.
      

      
      Two-thirds of the respondents suffered from anxiety, and 48 per cent reported feeling depressed. Difficulty concentrat ing
         and feeling confused was experienced by 47 per cent, 39 per cent felt nervous or hyperactive, and 39 per cent reported poor
         memory or difficulty learning new things.
      

      
      Now check yourself out with the Mind and Memory Check questionnaire on the following page.

      
      
      
         
         Mind and Memory Check

         [image: image] Is your memory deteriorating?
         

         
         [image: image] Do you find it hard to concentrate and often get confused?
         

         
         [image: image] Do you sometimes meet someone you know quite well but can’t remember their name?
         

         
         [image: image] Do you often find you can remember things from the past but forget what you did yesterday?
         

         
         [image: image] Do you ever forget what day of the week it is?
         

         
         [image: image] Do you ever go looking for something and forget what you are looking for?
         

         
         [image: image] Do your friends and family think you’re getting more forgetful now than you used to be?
         

         
         [image: image] Do you find it hard to add up numbers without writing them down first?
         

         
         [image: image] Do you often experience mental tiredness?
         

         
         [image: image] Do you find it hard to concentrate for more than an hour?
         

         
         [image: image] Do you often misplace your keys?
         

         
         [image: image] Do you frequently repeat yourself?
         

         
         [image: image] Do you sometimes forget the point you’re trying to make?
         

         
         [image: image] Does it take you longer to learn things than is  used to?
         

         
      

      
      
      Score 1 for each ‘yes’ answer.

      
      If your score is:

      
      Below 5: You don’t have a major problem with your memory – but you’ll find that supplementing natural mind and memory boosters will
         sharpen you up even more.
      

      
      5 to 10: Your memory definitely needs a boost – you are starting to suffer from brain drain. Follow all the diet and supplement recommendations
         here.
      

      
      More than 10: You are experiencing significant memory decline and need to do something about it. As well as following all the diet and supplement
         recommendations in this chapter, see a nutritionist.
      

      
      Now fill in your scores on the Your Brain’s MOT chart, in Appendix 1, page 205.

      
      Age and memory decline

      
      If you’ve compared your answers to the questionnaire with the percentages in the 100% Health survey mentioned on page 7, and
         come out about average, you might be feeling relieved. But are you really satisfied with having an ‘average’ memory? My goal
         for you is to be better than average, and keep your mind, mood and memory razor-sharp throughout your life.
      

      
      On the other hand, what if you clocked up a worrying number of ‘yeses’? If you did, you’re not alone. According to the drug
         companies, there is an epidemic of age-related memory decline. ‘Age-associated memory impairment affects many more people
         than Alzheimer’s disease, although it’s certainly true that it is a much less severe condition,’ says Dr Paul Williams of pharmaceuticals giant Glaxo, who have been researching drugs to enhance memory and mental performance. ‘We believe at least
         4 million people in the UK suffer from this.’
      

      
      Age-related memory decline or ‘mild cognitive impairment’, as it is often called, is a long way off dementia or Alzheimer’s,
         and there is no guarantee that one will lead to the other. However, as you will see, these milder symptoms are the first sign
         of potential problems later in life, and the key to prevention is to start early.
      

      
      
         
         Are you concerned?

         
         If you are worried about your own memory, or about that of a friend or relative, there are more comprehensive psychological
            tests that you can take. You’ll find one of these, the TICS test, in Appendix 2, page 207. Without looking at this test yourself,
            have someone read you the questions and then score the answers. If you score below 26, you have some level of cognitive impairment
            and it’s worth going to your doctor, as well as wholeheartedly following the Alzheimer’s Prevention Diet and my recommendations
            for supplementation and exercise, all detailed in Part 3.
         

         
      

      
      
      
[image: image] Physicals for the brain

      
      
      The brain is not just a cognitive wonder, a world within a world; it’s also an organ, and just like your heart or lungs, your
         doctor can examine it for damage. Unfortunately, this procedure is neither as easy nor as inexpensive as taking your pulse
         or blood pressure, so your doctor will not request a brain physical unless you are showing significant signs of memory decline.
      

      
      There are three kinds of scan available, all designed to see if there are any areas of damage, abnormality or ‘shrinkage’.
         This might sound scary, but the brain does tend to shrink with age. In fact, it’s common for 20 per cent of brain cells to die over a life-time, so that by the age of 70, most people’s brains
         have shrunk by 10 per cent. A gradual loss of control of the complex orchestra of hormones and neurotransmitters often accompanies
         this shrinkage, leading to diminished brain power, slower memory retrieval, a reduced sex drive, less energy, less motivation
         and fewer emotional highs.
      

      
      However, declining mental function is not inevitable. Surprising as it may seem, you can build new brain cells at any age,
         although the process is a slow one. Research clearly shows that healthy, well-educated elderly people often show no decline
         in mental function right up to death, and no increased rate of brain shrinkage even after the age of 65.4

      
      There are three kinds of physical for the brain. Let’s look at them now.

      
      CT scan

      
      The CT scan is the most common type of brain scan. It’s a computerised 3D X-ray (‘CT’ stands for ‘Computerised X-ray Tomography’)
         and can pick up an area of damage, perhaps caused by a mild stroke, or a brain tumour.
      

      
      
      MRI scan

      
      Magnetic Resonance Imaging or MRI is a more advanced scan. When you take one of these scans you pass your head, or body, through
         a tube which contains a strong magnetic field. This makes the water in your cells vibrate and give off an electrical signal
         which is then interpreted by a computer, and turned into a map of ‘slices’ of your brain. Another type of scan, functional
         MRI, can pick up areas of the brain that use more oxygen. The more damaged an area, the less oxygen present in it.
      

      
      
      
      PET and SPECT scans

      
      Positron Emission Tomography (PET) and Single Photon Emission Computerised Tomography (SPECT) scans are currently very rarely
         used, and are more expensive than other types. They’re reserved mainly for research, but can show similar information about
         the brain. They involve injecting a chemical that acts as a marker for the brain and can indicate the level of blood brain
         flow and the metabolic activity in different regions of the brain.
      

      [image: image]

      
      Figure 1. MRI scans of a healthy brain (left) and that of an Alzheimer’s patient (right)

      
      Basically, the healthier your brain, the better the flow of blood. As a brain cell makes energy, it needs a supply of glucose
         – the body’s main fuel – and oxygen, plus a whole array of other brain-friendly nutrients. If a clump of your brain cells
         have died off, their blood supply will die off too. So, measures of both oxygen concentration (functional MRI) and blood brain
         flow (PET and SPECT) are the most sensitive tests currently used to find out if parts of the brain are degenerating.
      

      
      
      What is also interesting, and just beginning to be researched, are the effects of nutrition, meditation, exercise or yoga
         on blood braPhysicals for the brainin flow. Blood brain flow may prove to be the physical yardstick of what keeps your brain firing on all cylinders.
      

      
      Needless to say, if arteries leading to the brain, such as the carotid arteries in the neck, are blocked in any way (by, for
         example, the ‘furring up’ that occurs in atherosclerosis), this will also decrease flow of blood to the brain and increase
         the risk of memory impairment and dementia later in life.
      

      
      
      
      
[image: image] DIY chemical tests for the brain

      
      
      While you are unlikely ever to have a brain scan, did you know you can test one of the most important indicators of brain
         health at home? This is your brain’s chemical balance. Brain cells only die off if there’s something wrong with the supply
         of vital chemicals, such as glucose, oxygen, vitamins, minerals and essential fats. Making sure you have an optimal supply,
         through diet and supplements, is a cornerstone to keeping your mind forever young.
      

      
      So how do you test to see if your brain has enough of them? You’ll find out how in Chapter 6, where I explain the brain foods
         that are essential, and need to become a part of your diet. But that is only one aspect of nourishing your brain. The flipside
         of the coin is to avoid the substances, which I call ‘anti-nutrients’, that can damage your brain. These include too much
         copper, mercury, lead and cadmium, but also others such as alcohol and carbon monoxide, from pollution. In Chapters 12 through
         to 15 I explain how to avoid them, and also introduce you to simple tests, such as hair mineral analysis, which can identify
         if you’ve got enough of the good guys, or too much of the bad guys.
      

      
      There’s another key test that checks to see if our brain chemistry is on an even keel, and it hinges on a critical bodily
         process known as methylation. The ability of the brain to make new brain cells and to make neurotransmitters – the messenger chemicals
         that control your mood and memory – depends on methylation. Think of it as your brain’s inbuilt toolbox. There are a billion
         methylation events every second doing hundreds of chemical balancing acts in the brain: fixing damage, making more adrenalin,
         detoxifying an ‘anti-nutrient’.
      

      
      One chemical in the blood, an amino acid – or protein building block – known as homocysteine, determines how good you are
         at this methylation business. Homocysteine is to your brain like cholesterol is to your arteries. The level of it in your
         blood predicts, more accurately than any other chemical measure, your risk for memory, mood and concentration problems. If
         your level is high, you substan tially increase your risk of dementia or Alzheimer’s later in life.5 That’s the bad news. The good news is that it’s relatively straight forward to rapidly reduce your homocysteine level and
         your risk, and that testing your level is easy, and involves the use of a simple home test kit. I’ll tell you how to deal
         with homocysteine in Chapter 7 and show you the evidence that lowering it can improve your memory if you are showing signs
         of cognitive decline.
      

      
      So there is much you can do on the chemical balance front. But to understand methylation and brain chemistry per se, you need
         to understand how your brain actually works.
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      How Your Brain Works

      
      IF YOU’RE GOING TO begin looking after your brain it helps to know a little about how it actually functions. As I men tioned in Chapter 1, every
         day we have around 60,000 thoughts. (Most of them are repeats!) Every single thought you think trig gers a ‘ripple’ of activity
         across the network of specialised nerve cells – which are known as neurons – that help to make up your brain. Here’s how it
         works.
      

      
      Each neuron links up to other neurons – and it’s a prodigious network. You’ve got a hundred billion neurons, each connecting
         to thousands of others. To get an idea of just how complex that is, consider the Amazon rainforest. This ecological wonderland
         stretches for some 7 million square kilometres (about 2.7 million square miles) and contains about a hundred billion trees.
         So there are as many nerve cells in our brain as trees in the entire Amazon rainforest, and as many connections as leaves!
      

      
      Neurons have ‘arms’ called dendrites, each of which has an axon at the end. Where one axon meets another neuron, there’s a
         gap, like the ‘spark’ gap in a spark plug. This is called a synapse, and messages (which are actually chemicals known as neurotransmitters, as we’ll see) are sent from one neuron to another
         across it.
      

      [image: image]

      
      Figure 2a. The brain is made of billions of neurons (brain cells)

      
      Figure 2b. These neurons connect to thousands of others

      
      Figure 2c. They send messages by releasing neurotransmitters

      
      
      
      The stations that send and receive the messages, known as receptors, are built out of essential fats which are also found
         in fish and seeds; phospholipids, which are abundant in eggs and organ meats; and amino acids.
      

      [image: image]

      
      Figure 2d. These messages dock into receptor sites on neighbouring neurons

      
      In most cases, the neurotransmitter, or ‘message’, is also made from amino acids or related substances. Some neurotransmitters
         are themselves amino acids, but different amino acids can also make different neurotransmitters. For example, the neurotransmitter
         serotonin, which keeps you happy, is made from the amino acid tryptophan. Adrenalin, noradrenalin and dopamine, which keep
         you motivated, are made from phenylalanine. And one of the key neurotransmitters responsible for memory, acetylcholine, is
         made from choline, found in eggs.
      

      
      Turning an amino acid into a neurotransmitter is no simple job. It’s done by enzymes in the brain that depend on ‘intelligent’
         nutrients. These include vitamins, minerals and special amino acids.
      

      
      
      
      [image: image]

      
      Figure 2e. Neurotransmitters are made from amino acids, which are the building blocks of the protein we eat. Specific amino
            acids are the direct precursors of key neurotransmitters, such as tryptophan for serotonin, or tyrosine for dopamine, or choline
            for acetylcholine. These are the most powerful brain-boosting nutrients

      
      
[image: image] Why methylation keeps your mind sharp

      
      
      We first encountered methylation in the preceding chapter. This process, and the group of nutrients involved in it, help make
         and keep your level of neurotransmitters well balanced, which is vital for a healthy, properly functioning brain.
      

      
      To understand methylation, we need to know a bit about body chemistry. Your body is quite literally a sea of chemicals concocted
         out of millions of them, from glucose to fats, and amino acids to hormones and neurotransmitters.
      

      
      And this chemical sea, just like the planetary ones, is constantly shifting. For example, when you are under stress, the body
         makes more adrenalin to keep you going. When you go to bed, the body releases melatonin to help you sleep. When you are dreaming,
         the body produces more acetylcholine. These are just three examples of literally hundreds of thousands of adjust ments the
         body makes every second to keep you healthy and happy.
      

      
      
      But how on earth does your body keep everything in balance? This is where methylation comes in. In this process, ‘methyl groups’–
         made up of one carbon and three hydrogen atoms – are added to, or subtracted from, other molecules. This is how the body makes
         the substances it needs, or breaks down those it doesn’t – by transforming one biochemical into another.
      

      
      Methylation happens a billion times a second. It is like one big dance, with biochemicals passing methyl groups from one partner
         to another.
      

      
      Take noradrenalin. The body produces this chemical to keep you happy and motivated. However, if you are under stress, it adds
         a methyl group to noradrenalin to make adrenalin, which gives you a burst of energy and aggression – the well-known ‘fight
         or flight syndrome’.
      

      
      Methyl groups come from the food you eat. For example, when you eat a piece of fish containing the amino acid methionine,
         it’s incorporated into your bloodstream and inside your cells; then a methyl group is taken away from the methionine, leaving
         you with homocysteine. When everything is working well, the body adds a different methyl group back to homocysteine to convert
         it into an extraordinarily important chemical called S-adenosyl methionine (SAMe, pronounced ‘Sammy’, for short). SAMe is
         a natural mind and mood booster. This is because it can readily give up its methyl group to help alter other body chemicals
         and keep your brain in balance, or pick up other methyl groups.
      

      
      If your level of homocysteine is high, this means you’ve got a log jam in your body and brain chemistry, and you’ve become
         a poor ‘methylator’. As we shall see, this is one of the main likely causes of Alzheimer’s disease. As we saw in Chapter 1,
         having a high level of homocysteine is not only strongly associated with an increased risk of Alzheimer’s, it’s also associated
         with declining memory and mood in general.
      

      
      
      
      
[image: image] The well-fed brain

      
      
      Throughout this chapter, I’ve given you hints and tips on how to feed your brain; now it’s time to spell it out. Nutrients,
         as you’ll see, are one of the greatest brain boosters, so having the right ones in your fridge and cupboard is essential for
         keeping mind and memory in order.
      

      
      First, how can you improve that vital process, methylation, and so lower your homocysteine level? A number of nutrients will
         do the job: vitamins B6, B12, folic acid, as well as trimethylglycine (TMG) or SAMe (see page 19), B2, zinc and magnesium.
         And here’s the lowdown on the rest.
      

      
       For a well-fed brain, you need:

      
      [image: image]  Vitamins (especially the antioxidants A, C, D and E, and B vitamins)
      

      
      [image: image]  Minerals (especially zinc and magnesium)
      

      
      [image: image]  Essential fats (both omega-3 and 6 fatty acids)
      

      
      [image: image]  Phospholipids (especially phosphatidyl choline and serine)
      

      
      [image: image]  Amino acids (found in protein)
      

      
      [image: image]  Glucose (evenly supplied by less refined carbohydrate foods, such as brown rice)
      

      
      [image: image]  Oxygen (from the atmosphere).
      


      And to make neurons and neurotransmitters:

      
      [image: image]  Acetylcholine
      

      
      [image: image]  Serotonin
      

      
      [image: image]  Adrenalin, noradrenalin and dopamine
      

      
      [image: image]  GABA.
      

      
      
      We’ll see the best ways of obtaining all these substances in Part 3. But how will you know if you’re deficient in them in
         the first place? The chances are you’re not getting nearly enough.
      

      
      One way to tell is the speed of your thought processes. These nutrients not only keep your brain working well, they keep it
         working fast. The healthy brain of a young person processes a thought at a speed of 320 milliseconds – roughly a third of
         a second. People with age-related memory decline take 498 milliseconds, roughly half a second. Older people of a similar
         age, but with no decline in memory, will take 396 milliseconds.
      

      
      So it appears that age slows thinking, but nothing like as much as the disease process that so often leads to Alzheimer’s.
         One study, for instance, showed that those with age-related memory decline or Alzheimer’s showed marked differences in mental
         processing speed.6–7 And of course, it’s not just the speed of your mind, but also the ability to process and store memories, that suffers
         in a poorly nourished brain.
      

      
      In fact, not getting enough of just one nutrient can have a dramatic effect on cognitive power. In Chapter 9, for instance,
         you’ll see how a shortfall of DHA (one of the omega-3 fats and a top brain nutrient) during pregnancy not only slows down
         the child’s speed of thought at birth, but leaves their brain still thinking more slowly six to eight years later!
      

      
      By the time you reach the end of this book, you’ll know exactly what you need to do to guarantee you get an optimal supply
         of every single vital brain nutrient that keeps your brain thinking fast and working well.
      

      
      Now that you know something about how the brain works, and the nutrients it needs, let’s explore what goes wrong in Alzheimer’s
         and dementia, so you know why it’s preventable – and how to prevent it.
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      The Origin of
Alzheimer’s Disease

      
      ONE OF THE MOST dangerous and incorrect assump tions often made about Alzheimer’s is that it is a natural conse quence of ageing – and that
         therefore, the longer you live, the more likely you are to develop it.
      

      
      This is simply not true. Many people live to a ripe old age without any significant loss in mental faculties.8 Only a small proportion of older people develop dementia and Alzheimer’s.
      

      
      In some countries, for example India and China, that proportion appears to be less than half that occurring in Britain. When
         people in one country suffer much more from a disease than people of a similar age in another country, this is a sure sign
         that the difference has something to do with diet, lifestyle or other environmental factors – or genetic variance. As you’ll
         see, we can rule out genetic differences as the major factor, particularly because Chinese and Indian people who emigrate
         to Britain soon acquire a similar risk for developing dementia. So the implication is that by identifying and changing the
         diet and lifestyle factors that are the culprits in the case, Alzheimer’s is essentially preventable.
      

      
      
      As I’ve said, a decline in memory and concentration is not the same thing as a diagnosis of dementia or probable Alzheimer’s,
         although it does mean your chances of developing these conditions are higher. Every year roughly a million people in Europe
         will develop age-related cognitive impairment. Within a few years, more than 50 per cent, and possibly 80 per cent, of these
         people will develop dementia.9 Currently, there are an estimated 750,000 people with dementia in Britain, and some 24 million worldwide.
      

      
      Roughly speaking, 50 to 70 per cent of people diagnosed with dementia will end up diagnosed with probable Alzheimer’s, while
         20 per cent will be given a diagnosis of vascular dementia, caused by constricted blood flow to the brain due to blocked arteries.
         There are other forms, such as dementia with Lewy bodies, fronto-temporal dementia (including the largely genetic Pick’s disease),
         and dementia caused by a stroke, a bleed in the brain or a brain tumour. But as Alzheimer’s is the most widespread, let’s
         look at it in depth.
      

      
      
[image: image] The anatomy of Alzheimer’s

      
      
      Dementia – including Alzheimer’s – is an insidious condition. In the early stages, sufferers have increasing symptoms of absent-mindedness,
         low mood and an inability to learn new things. Judgement, and their ability to function intellectually and socially, begin
         to go awry. The person may repeatedly forget to turn off the iron, or may not recall which medicines they took in the morning.
         They may start to show mild personality changes, such as a lack of spontaneity or a sense of apathy and a tendency to withdraw
         from social interactions.
      

      
      Later on, there will be a loss of logic and memory, disorientation and poor coordination. Speech deteriorates and paranoia
         may appear. At this point, a diagnosis of probable Alzheimer’s disease may be given. Why ‘probable’? Because Alzheimer’s is properly diagnosed, not simply by symptoms, but by the presence
         of a specific kind of degeneration in a specific part of the brain – and this is difficult to see without the aid of expensive
         scans.
      

      
      The German neuropathologist Alois Alzheimer discovered this characteristic degeneration in the brain back in 1906. Using a
         technique known as silver stain, he examined the brain cells of a woman who died prematurely at 55 with signs of dementia,
         and found a tangled mess of proteins and clusters of degenerating nerve endings, called neurofibrillary tangles. This condition
         is associated with a gradual dying-off of neurons and poor communication between neurons. There is also often a build-up of
         something called beta-amyloid plaque, a protein-like substance that shouldn’t be there.
      

      
      Since that time, research into Alzheimer’s has continued apace. Largely thanks to the pioneering work of Professor David Smith
         and colleagues in the University of Oxford’s pharmacology department, we now know that Alzheimer’s is a specific disease process,
         not just a random, gradual decline in brain cells, and that it originates in a particular brain region. Their Optima (Oxford
         Project to Investigate Memory and Ageing) study has been running since 1988 and has proved, among other things, that the damage
         leading to Alzheimer’s begins in a central part of the brain known as the medial temporal lobe.10–13
      

      
      Pinpointing the problem area

      
      The medial temporal lobe, which contains the structures known as the hippocampus and the parahippocampal gyrus, is vital for
         both mood and memory. Even though this lobe accounts for only 2 per cent of the brain’s total area, it is essential for the
         processing of everything we sense, feel or think.
      

      
      
      [image: image]

      
      Figure 3. The anatomy of the brain

      
      Precisely because it’s in the middle of the head, it’s a difficult region to scan, demanding expensive equipment and experienced technicians. Using CT, MRI and SPECT scans (see pages 11–13),
         Professor Smith’s group and others have proven that there is increasing damage in this region. This is also where there are
         more neurofibrillary tangles and beta-amyloid plaques – the hallmarks of Alzheimer’s. These indicate damage and chaos to the
         normal network of neurons and their connections.
      

      
      Since information is passed from and to the medial temporal lobe from other parts of the brain, as this area becomes more
         damaged, fewer signals are sent to other parts of the brain. These then also start to decline, becoming more and more disconnected,
         with ever-decreasing blood flow. The diagram on the following page shows the likely scenario. You’ll notice that the beginning
         of damage is estimated to occur as early as 40 years before a person is diagnosed with dementia. That is why the message of
         this book is to start your prevention plan young.
      

      
      
      [image: image]

      
      Figure 4. Progression of damage seen in Alzheimer’s disease. In the top left diagram we see the first evidence of damage to
            the medial temporal lobe. This becomes easily visible in the second scan. By the third scan areas of the brain that connect to the medial temporal lobe are becoming increasingly damaged and cognitive
            impairment is diagnosed. In the fourth scan there is major damage to the medial temporal lobe and associated areas of the
            brain and a diagnosis of dementia. Taken from Smith A.D., ‘Imaging the progression of Alzheimer pathology through the brain’,
            Proc Natl Acad Sci, 99(7): 4135–37 (2002)
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