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      YOUR FREE ONLINE bioage
 AND HEALTH CHECK

      HOW ARE YOU AGEING?

      Are you getting older in good shape or accumulating symptoms, weight and health issues with every passing year? Find out whether
         your biological age is greater or lesser than your chronological age, and how to reverse the trend.
      

      You really can wake up full of energy with a clear mind and a balanced mood, you can maintain a healthy weight and stay disease-free
         well into your nineties. Having worked with over 100,000 people, we know what changes are going to most rapidly transform
         how you feel. The 100% Health Programme is the most comprehensive and genuinely effective way of taking a major step towards 100% Health. It includes your free bioage Health Check.
      

      Go to www.patrickholford.com to get your free online bioage Health Check. This will tell you just how healthy you are. Once you have completed your online health check, use your special discount
         code (provided opposite) to save £5 on your personalised 100% Health Programme (normally £24.95). This is the ultimate online
         personal health profile, showing you what your perfect diet and daily supplement programme should be and which lifestyle changes
         will make the most difference.
      

      The 100% Health Programme provides: a full set of results on how well your body systems and processes are working • an in-depth report on your health
         • your perfect recipes • your own library of special health reports • your action plan and personal supplement programme •
         full lifestyle analysis, including exercise, stress, sleep and pollution levels.
      

      For an extra £9.95 a month you can also receive: weekly support and guidance from Patrick • a free reassessment to chart your
         progress, month by month • telephone access to a nutritional therapist • your questions answered by Patrick plus all the benefits
         of membership (see back pages).
      

   
      
      ABOUT THE AUTHORS

      Patrick Holford BSc, DipION, FBANT, NTCRP is a leading spokesman on nutrition in the media, specialising in the field of mental health. He
         is the author of over 30 books, translated into over 20 languages and selling over a million copies worldwide, including The Optimum Nutrition Bible, The Low GL-Diet Bible, Optimum Nutrition for the Mind and The 10 Secrets of 100% Healthy People.
      

      Patrick started his academic career in the field of psychology. He then became a student of two of the leading pioneers in
         nutrition medicine and psychiatry – the late Dr Carl Pfeiffer and Dr Abram Hoffer. In 1984 he founded the Institute for Optimum
         Nutrition (ION), an independent educational charity, with his mentor, twice Nobel Prize winner Dr Linus Pauling, as patron.
         ION has been researching and helping to define what it means to be optimally nourished for the past 25 years and is one of
         the most respected educational establishments for training nutritional therapists. At ION, Patrick was involved in groundbreaking
         research showing that multivitamins can increase children’s IQ scores – the subject of a Horizon documentary in the 1980s. He was one of the first promoters of the importance of zinc, antioxidants, high-dose vitamin C,
         essential fats, low-GL diets and homocysteine-lowering B vitamins and their importance in mental health and Alzheimer’s disease
         prevention.
      

      Patrick is Chief Executive Officer of the Food for the Brain Foundation and director of the Brain Bio Centre, the Foundation’s
         treatment centre that specialises in helping those with mental issues ranging from depression to schizophrenia. He is an honorary
         fellow of the British Association of Nutritional Therapy, as well as a member of the Nutrition Therapy Council and the Complementary
         and Natural Healthcare Council. He is also Patron of the Irish and South African Associations of Nutritional Therapy.
      

      Jerome Burne is an award-winning medical and health journalist who, over the last 20 years, has been writing for most of the UK nationals
         about the latest developments in health and cutting-edge research. He is co-author of Food is Better Medicine than Drugs, with Patrick. He was an early champion of probiotics and higher doses of vitamin D and was one of the first in the UK to
         write about epigenetics – the ability of the environment to directly affect genes.
      

      Jerome has queried the benefits of the widespread prescription of cholesterol-lowering statins to people without heart disease
         and was one of the first UK journalists to cover the links between the SSRI drugs and suicide in children. He wrote one of
         the first features investigating the excessive and ineffective prescribing of anti-psychotic medication to elderly patients
         with dementia and was consultant on the 2010 Panorama programme on the slow official response to the finding that the diabetes drug Avandia raised the risk of heart disease.
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DISCLAIMER

      Although all the nutrients and dietary changes referred to in this book have been proven safe, those seeking help for specific
         medical conditions are advised to consult a qualified nutrition therapist, clinical nutritionist, doctor or equivalent health
         professional. The recommendations given in this book are solely intended as education and information, and should not be taken
         as medical advice. Neither the authors nor the publisher accept liability for readers who choose to self-prescribe.
      

       

      All supplements should be kept out of the reach of infants and children.

   

   
      
      GUIDE TO ABBREVIATIONS, MEASURES AND
 REFERENCES

      vitamins

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

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

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

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

      1mcgRE of beta-carotene = 6mcg of beta-carotene

      100iu of vitamin D = 2.5mcg or 1mcg of vitamin D = 40iu

      100iu of vitamin E = 67mg

      1 pound (lb) = 16 ounces (oz)

      2.2lb = 1 kilogram (kg)

      1 pint = 0.6 litres

      1.76 pints = 1 litre

      In this book ‘calories’ means kilocalories (kcals)

      References and further reading

      In each part of the book, you’ll find numbered references. These refer to research papers listed in the References section
         beginning on page 357, and are there for readers who want to study this subject in depth. More details on most of these studies
         can be found on the internet, at PubMed, a service of the US National Library of Medicine (see http://www.ncbi.nlm.nih.gov/pubmed/).
      

      On pages 382–83 you will find a list of the best books to read to enable you to dig deeper into the topics covered. You will
         also find that many of the topics touched on in this book are covered in detail in feature articles available at www.patrickholford.com.
         If you want to stay up to date with all that is new and exciting in this field, I recommend you subscribe to my 100% Health
         newsletter, details of which are on the website www.patrickholford.com.
      

    

   
      
      INTRODUCTION: HOW TO 
SURF THE SILVER TSUNAMI

      Dr Abram Hoffer was one of my (Patrick’s) heroes and teachers. He was a Canadian biochemist and psychiatrist, and a pioneer
         of nutritional medicine – especially in the treatment of schizophrenia using the B vitamin niacin. His disease-free old age
         proved an inspiration when I finally had to admit, at 55 years old, that I was ageing. Now, I hope that this book will pass
         on to you my optimism about the possibility of ageing well.
      

      Dr Hoffer died in 2009 at the age of 91. He had practised psychiatry until the age of 88 but continued to advise people about
         their health until about two weeks before his death. He was very careful about what he ate, avoiding sugar and refined foods,
         and he took a cocktail of vitamins, minerals and essential fats every day. Four days before his death he started to feel unwell.
         Two days later he checked in to the local hospital. He didn’t have cancer, heart disease, diabetes, Alzheimer’s, osteoporosis
         or any other disease as such. His organs just started to shut down and he died peacefully and painlessly.
      

      For the last 30 years I’ve been a practising nutritional therapist and am the author of over 30 books on how to live healthily,
         but what I have found more recently is that these ideas really come into their own the older you get. You may have already
         started to notice a few changes in yourself: perhaps you’re not recovering from a hard afternoon’s exercise as quickly as
         you used to, or maybe you’re noticing too many new wrinkles, or perhaps, despite the exercise, you’re finding the pounds are
         going on a bit faster than you’d like.
      

      Good nutrition and other lifestyle changes aren’t just about protecting your heart or dealing with diabetes, they are about
         keeping your whole system working well, and that is precisely what you need as you age. We are facing an elderly population
         time bomb, and helping people to stay healthy for longer is an essential way of defusing it.
      

      I believe it’s no accident that two of my other teachers were also healthy and working right up to the end of their lives. Dr Roger Williams discovered two vitamins (B5 and folic acid) and was the first to talk about how food can change gene expression – a cutting-edge topic we cover later
         in some detail. He died at 96 and was still writing and teaching at the age of 95. Dr Linus Pauling, twice a Nobel Prize winner,
         who put high-dose vitamin C for fighting cancer and infections on the map, also died in his nineties. I filmed him only six
         months before his death, when he was actively researching a new risk factor for heart disease – a type of fat called lipoprotein(a)
         that predicts heart disease, and which is only just moving into the mainstream; we talk about this in Secret 7. I’ll be drawing
         on their experience and my own to tell you how to make the changes that will help you stay energetic, mentally sharp and physically
         fit for as long as possible.
      

      HOW YOU AGE ISN’T DOWN TO LUCK OR GENES – IT’S UP TO YOU

      
      Perhaps you feel, if you think about it at all, that ageing is one of those things that just happens and that it’s probably
         the result of your genes. You get what you get. You are either lucky or you’re not. But it’s not as straightforward as that.
         The research Jerome and I have uncovered while writing this book shows that while luck obviously plays a part, there’s a lot
         you can do to reduce your chances of drawing the short straw. The science of ageing is advancing fast. Scientists on both
         sides of the Atlantic are exploring ways that markers for how well you are ageing – found in every cell in your body – can
         be altered by the kind of exercise you do, the food you eat and the way you handle stress. In fact, as we’ll explain later,
         and as Dr Williams predicted back in the 1960s, your lifestyle can directly change the activities of some genes for better
         or worse. It’s increasingly clear that we can all make changes to the genetic hand we were dealt.
      

      
      Unfortunately, it is also clear that just relying on the medical profession to keep you healthy until very near the end is
         not the best strategy. Imagine a house built 50 or more years ago. It would certainly be in need of some repairs. You could
         leave it like that and deal with the inevitable emergencies by calling highly trained builders or a plumber, but it’s much cheaper and more pleasant to employ someone reliable who can maintain it regularly for you. Alternatively, you
         could read a manual and develop some DIY skills. This book is that manual. Unlike houses, though, our bodies have remarkable
         powers of recuperation and renewal, and big improvements can be made by supplying the appropriate ‘building materials’ when
         supplies start to run short.
      

      
      Whatever your age, and whether you run marathons or watch a lot of TV, there are going to be times when this manual will come
         in handy. The kind of broad-brush advice about lifestyle changes you are likely to get from official bodies is along the lines
         of ‘keep an eye on your weight’ or ‘don’t eat too much fat’ – it’s sensible but not specific. This manual has a lot of very
         specific instructions, and it will be suitable for you as you start to move into your fifties or beyond, or even if you don’t
         personally need it right now, it could be very handy if you are looking after an older relative. Carers and other health professionals
         will also find valuable new information here.
      

      
      SURFING THE SILVER TSUNAMI

      
      We are now facing what has been termed the Silver Tsunami, when the baby boomers – those born between 1946 and 1964 – begin
         reaching 65. As a result, the number of elderly people is set to soar. Twenty-five years ago there were about 660,000 people
         over 85 in the UK, and this is the group that is a heavy and costly user of health and other social services. That number
         has now doubled to 1.4 million and is set to reach 3.6 million by 2035.1 The cost of this elderly inflation will be crippling and is giving economists and administrators sleepless nights. But it
         also presents us with a hugely exciting opportunity.
      

      
      We have the chance to make much better choices about the way we age than our parents, who stumbled into longer lives almost
         by accident. When they were born, no one expected the average life span would be around 80. As a result, the treatment older
         people get today is a continuation of a largely pharmaceutical approach to prevention offered to younger people. But, as we’ll
         see, it is often not appropriate.
      

      
      So, there is an urgent need for the baby boomers to reshape and re-invent what it means to grow old. Just as we’ve put our
         stamp on everything else – pop music, sex, jobs, shopping, housing – now we need to create a new vision of ageing.
      

      
      A popular wish-list for ageing well might include good general health, smooth, firm skin, strong muscles, an efficient immune
         system, good memory and a healthy brain. And the longer you stay healthy the longer you’ll hang on to those benefits as well
         as cutting your risk of developing one or more of those chronic diseases that afflict us in the West: cancer, diabetes, heart
         disease and arthritis. The secrets of how to slash your chances of falling prey to the top ten afflictions is what Part Two
         is all about.
      

      
      Nobody can promise that everyone will get off scot-free, but if you follow the programmes set out in the book you can be sure
         of keeping yourself in a healthy well-functioning state longer than you will if you follow the path of long-term elderly decline,
         which is likely to involve several of the following: heartburn, sleeplessness, muscle pain, depression, nausea, constipation
         and a fading memory. And that’s before you’ve got to the point where you need a stay in hospital or a nursing home, where
         a whole new set of hazards lurk, such as neglect, malnutrition (suffered by 30 per cent of old people), superbug infections
         and avoidable bedsores.
      

      
      STAYING OFF THE DRUG COCKTAILS

      
      The conventional way to treat your growing list of ailments is with more and more drugs for the symptoms. Although public
         health advice for looking after yourself is to get ‘five a day’, the medical version of this is not calculated in portions
         of fruit and vegetables but in prescriptions: 50 per cent of people over 65 are now getting five drugs a day.2 That can’t be the best solution. The five at 65 is very likely to become ten by 75. Children born today can expect to live
         to around 90, but on the present course they can also expect to spend a third of their lives on a cocktail of drugs. Meanwhile,
         deaths attributed to prescribed medication or medical intervention in the USA has become the third leading cause of death,3 and a UK study in 2004 estimated the number of deaths from prescription drugs given at the correct dosage to be at least
         10,000.4

      
      Apart from all the problems that come with that scale of prescribing, the National Health Service in the UK is just not going
         to be able to afford it. By 2030 there will be five million more people over 65 in the UK than there are today. If you are reasonably healthy,
         the odds that you’ll benefit from taking prescription drugs for years to avoid falling ill are very long: 200-plus to 1. And
         that is without factoring in the risks that they carry.
      

      
      YOU CAN’T CHEAT DEATH, BUT YOU CAN CHEAT ILL HEALTH
      

      
      We all get older, of course, and, because evolution has designed us to reproduce quickly, our powerful natural repair-and-renewal
         systems do start to become more haphazard as we age. But research is uncovering more details about how our cells run down
         and what can be done to bring them up to speed again. There is the drop in performance of the tiny power plants that provide
         energy for every cell. Clearing the garbage of dead and dying cells becomes less efficient and protein assembly is less accurate,
         so mistakes start creeping into the processes of living. This is the decline we experience as wrinkles, weaker sight, fatigue,
         and aches and pains.
      

      
      Supplementing with vitamins, minerals, essential fats and other essential nutrients is a valuable part of helping all these
         systems to function effectively. Nevertheless, doctors and dieticians often claim that it’s nearly always unnecessary to take
         supplements and that you can get all the micronutrients you need from ‘a healthy balanced diet’, but we hope that by the time
         you’ve finished reading this book you’ll be persuaded that that’s not true, particularly when it comes to ageing well. All
         sorts of surveys show that the older you are the more likely you will be deficient in various vitamins and minerals, so it
         makes a lot of sense to replace what’s missing. It has very recently been officially acknowledged, for example, that older
         people would get massive benefit from taking vitamin D in amounts that you can’t get from your diet, and there is growing
         evidence that high doses of B vitamins can slow down the rate of brain shrinkage, the prelude to Alzheimer’s disease, and
         osteoporosis.
      

      
      That’s just a start, not least because, as described later, many of the drugs older people are likely to be prescribed can
         make the minerals and vitamins in your body less available. This is information that could be valuable not only for you as
         you get older but for any one helping out with their elderly parents. For more detail on this see Chapter 4 where we have a list of some of the drugs that are particularly
         risky, especially for elderly people, and another showing the key micronutrients that older people, in particular, are likely
         to be short of.
      

      
      The remainder of Part One tells you about the latest ideas in anti-ageing research and how they fit in with new findings about
         genetics. In Part Two we explain how you can apply them to reduce the damage that ageing will be doing to vulnerable parts
         of your body, such as your joints, bones, skin and eyes, as well as increasing your protection against the likes of heart
         disease, diabetes and a declining memory. But if you don’t want to bother with any of the theory, turn straight to Part Three,
         which contains your Action Plan for healthy ageing.
      

      
      GETTING TO GRIPS WITH THE BIOCHEMISTRY

      
      While Patrick’s mission has been discovering what works to keep people healthier I (Jerome) have always been more interested
         in the whys and the hows. For the last 20 years I’ve been a health and medical journalist writing for most of the UK nationals,
         usually about what’s new or scandalous. I was an early champion of probiotics and higher doses of vitamin D; I’ve queried
         the benefits of giving cholesterol-lowering statins to everyone and the widespread prescribing of SSRI antidepressants. I’ve
         investigated the hazards of mobile phones and the slow official response to the finding that the diabetes drug Avandia raised
         the risk of heart disease.
      

      
      In all that time, however, I never looked at ageing – except to write one of the first pieces about the excessive and totally
         inappropriate use of anti-psychotic drugs on elderly patients with dementia. Like most people, I thought ageing in general
         was a pretty dull topic about a depressing decline and loss. That’s why researching this book has been such a revelation.
         Like every health journalist, I’d written about the benefits of various nutrients – the ACE vitamins, omega-3 fats, B vitamins,
         and so on, but it had always been in connection with a particular condition: were they good for heart disease or brain function
         or diabetes, for example.
      

      
      DRUGS AREN’T GOING TO DO IT

      
      As I wrote about how individual body parts begin to decline with age – the blood vessels, the guts, the joints – the same
         nutritional connections kept cropping up. I wrote about studies that showed that antioxidants and omega-3 fats help with the
         heart but also with the eyes and with the skin. The very familiar link between excessive blood sugar and diabetes also turned
         up as a risk factor for cancer; it was connected with bone loss, as well as harming the skin and the eyes. The conclusion
         is clear. If you want to stay healthy as you age, you need those nutrients, because not only do they cut the risk of particular
         diseases but they also support your underlying state of health. And ageing is a shorthand way of saying ‘a gradual decline
         in your underlying state of health’. But at the same time it became clear that if you want to keep people healthy for longer
         as they age, relying on new drugs to fix this or that problem isn’t going to do it.
      

      
      Drugs, unlike nutrients, are loners. They don’t get on so well with other drugs and can cause a lot of collateral damage.
         Nutrients usually need to work in teams to have the best effect, and damaging interactions are rare. Don’t get me wrong, drugs
         can be hugely valuable and they are life-savers in an emergency; you are likely to need some as you get older. But as tools
         for keeping you healthy, their track record is not so hot, as we cover later.
      

      
      For some people, ‘anti-ageing medicine’ means aiming to expand human life span to 100 and beyond. Two gerontologists have
         a famous on-going bet about whether the oldest person in 2150 will be 130 or 150, and a few radicals talk about living for
         centuries. This book isn’t about how to reach 120 but how to arrive at the end of a normal life span in as healthy a state
         as possible.
      

      
      THE ULTRA-MARATHON APPROACH TO AGEING

      
      Healthy ageing is a new field, and there’s still a lot to discover. Ideally, much more would be spent both on research, building
         on what we know about the benefits of diet, exercise and lifestyle changes, and applying what we already know far more effectively. But there’s no money in it. Meanwhile, drug companies are pouring billions of dollars
         into developing new products to slow down some age-related disease. And the more drugs you take the more money they make.
         It’s an approach that leaves you passively waiting for medical and pharmaceutical experts to gather the evidence and then
         provide the drugs that will stop you from suffering with Alzheimer’s or cancer, for example. Patrick and I don’t believe that
         this is the only way to go.
      

      
      American Dr Richard Lippman, who invented, among other things, the nicotine patch and was nominated for the Nobel Prize in
         Medicine in 1996 for developing a non-invasive method of measuring free-radical activity in human cells, is an example of
         what might be called hard-core anti-ageing. Now aged 66, Dr Lippman is enjoying a very active retirement living in Honolulu
         and occasionally giving lectures on healthy ageing around the world. His philosophy includes taking industrial quantities
         of minerals, vitamins and other supplements daily, including antioxidants and hormones – probably more than most of us would
         feel we wanted to take.5 Like many dedicated anti-agers, what is more, he also swallows some heavyweight drugs to tackle some of the damage done by
         ageing, including two to treat rheumatoid arthritis, a cancer drug and a drug used in the treatment of diabetes.
      

      
      Now, that is the kind of drug cocktail that is standard medical treatment, and drug companies are very interested in using
         drugs with anti-ageing benefits, even though some of those Dr Lippman is using can’t be licensed for anti-ageing uses as such
         yet. He’s just using them off-label – taking a drug without a licence to treat that particular condition – which is also medically
         perfectly acceptable. But does taking this quantity of supplements and drugs really make sense?
      

      
      AGEING WELL: A LIFE SKILL

      
      The drug-cocktail approach seems the wrong place to start, even though officially it’s what’s on offer. There’s good evidence,
         as we’ll show, that many of the lifestyle changes everyone is familiar with mesh very well with the latest findings about
         ageing and are effective at slowing it down: what we eat, the micronutrients we take in, the type of exercise we do. Patrick and I believe that learning how to put them together is a new life skill. As part of normal living we acquire
         all kinds of skills: running a business, bringing up children, creating a garden, cooking. Making sure you age well, with
         the help of this book, is exactly the same sort of challenge and no more difficult. Taking this approach to prevention could
         go a long way towards cutting the spiralling costs of the Silver Tsunami in countries such as the UK. If this was already
         being done, we wouldn’t be spending £600 million a year on diabetes drugs. Making that happen, however, involves political
         changes that are beyond the scope of this book.
      

      
      TAKE A TEST TO FIND OUT HOW YOU ARE DOING

      
      You can start future-proofing yourself right now. We have created a comprehensive online health check that you can complete
         to find out how well you are ageing. Turn to Chapter 2 to discover your biological age – which may not be the same as the
         number of your birthdays. You’ll find out which bits of you seem OK and which need some work to prevent something worse happening
         down the line. Once you’ve found your weaknesses, we will suggest what you can do to improve them. Then, after a while, you
         can test again to see if your personal health programme is having an effect.
      

      
      We’ll also stay with you, if you want. You can take an annual online health check-up and become part of a community of people
         learning the healthy ageing life skill. We hope you’ll share experiences and teach each other what really works for adding
         years to your life and life to your years.
      

      
      Wishing you the best of health,

      
      Patrick Holford and Jerome Burne

      
   
      
      Part One

      THE TRUTH ABOUT 
HEALTHY AGEING

      
      We are not going to tell you how to live forever, or even promise you’ll live several decades longer. What we do offer are
         ways to stay in better shape as you begin, inevitably, to run down. Modern medicine can perform wonders, but it is an expensive
         and not very effective way of keeping you well or preventing you from falling ill. The hunt is certainly on for new drugs
         to keep you looking and feeling younger, but they will be a long time coming.
      

      
      So, what are you going to do right now? We all know the lifestyle advice about diet and exercise for staying healthy and avoiding
         chronic diseases. The good news is that they work just as well to help you age well. Researchers studying the diets of long-lived
         rats, monkeys and worms, or watching how their genes change as they get older, are all coming up with the same message.
      

      
      Whatever sign of ageing you are worried about – wrinkles, weaker muscles, less energy, poor healing and repair – you have
         a chance to improve them by getting the right food, sufficient nutrients and taking the best exercise. You can’t beat ageing,
         but you can put it off, and the science is on the side of lifestyle. You aren’t totally at the mercy of your genes. You have
         choices. This part tells you why. Later, we’ll tell you how.
      

      
   
      
      Chapter 1

      
      THE NEW SCIENCE OF AGEING

      
      Just suppose for a moment that the doctors have told you that your newborn baby has an unusual genetic disorder which means
         she is going to gradually become weaker and less able to function, until by the age of ten or so she will be in a wheelchair,
         only able to lead a pretty limited life. You have, however, been told some good news that you can do something about her predicament.
         There are no drugs that will make a difference but researchers have developed a package for parents which appears to have
         a fairly good chance of keeping your daughter out of that wheelchair. She has to eat a particular diet, but the ingredients
         are all widely available; she will need to do some specially designed exercises several times a week and there are a few other
         compounds that she should be taking. Wouldn’t you bust a gut to make sure every part of that package was faithfully carried
         out?
      

      
      Even though it wasn’t certain she’d be OK, you’d know you owed it to her to make sure she had the best possible chance to
         stay mobile and healthy.
      

      
      Now, suppose we are not talking about your vulnerable new baby, but we are talking about you. Right now you may be fine. You
         may be in reasonable shape but perhaps you’re noticing a few changes: occasional twinges, having to suck in your stomach a
         bit further when checking in the mirror, and so on. But you realise that unless you take control, things are not going to
         get any better. You’ve got 20, maybe 50 more years. You want to have the maximum time being engaged and feeling good, and
         the absolute minimum time on medication or, at worse, drugged to the eyeballs in a care home. No one can afford to retire,
         anyway, so there is greater pressure than ever to stay healthy!
      

      
      WHAT HAS THE FUTURE GOT IN STORE FOR YOU?

      
      Most of us tend to leave our health to our doctors. Let’s assume you are responsible and health-conscious: you have increasingly
         regular checks of health markers such as blood pressure and cholesterol. If you aren’t yet on a cholesterol-lowering statin
         plus an aspirin to cut the risk of a dangerous blood clot and a couple of blood-pressure pills, it’s likely that they are
         not so far down the line. Even so, your outlook, if you just keep following the current medical model, is pretty grim. You
         are looking at a steady decline of all your abilities, an increasing number of diseases and, perhaps worst, years of barely
         functioning at all.
      

      
      These are the kind of changes you can expect to be coming your way:

      
      
         	By 40 you are already starting to lose muscle mass at the rate of about 1 per cent a year, and your tendons and ligaments
               are becoming less elastic. Only 20 per cent of us in the UK aged between 65 and 74 exercise enough to reverse that.
            
         

         	By 50 your levels of the hormones needed for the likes of libido, muscle mass and skin repair will have dropped sharply.
            
         

         	Half of those who reach 65 have signs of osteoarthritis, and every year after the age of 65 one in two will have a bad fall
               that can cause a fracture, a hospital visit and possibly admission to a nursing home.
            
         

         	Over 65 is the watershed. This is when 50 per cent of all heart attacks occur, most strokes, three-quarters of cancers and
               95 per cent of the deaths from pneumonia.
            
         

         	The risk of dementia is still relatively low by 65; just 5 per cent will have developed it. But 20 per cent of 80-year-olds
               will be affected.
            
         

         	By 80 years, 50 per cent of both men and women will have a hearing problem.
            
         

      

      
      
      SENTENCED TO BE HOUSEBOUND FOR TEN YEARS

      
      Left unchecked, this catalogue of physical decay means that you will become increasingly reliant on others. Options about
         where to go and what to do will relentlessly diminish. Since 1998 the average number of disease-free years you can expect
         has declined, according to the December 2010 issue of the Journal of Gerontology. A male aged 20 today can look forward to spending 5.8 years of his life effectively housebound. That means not being able
         to climb ten steps, walk a quarter of a mile, or bend or kneel without using special equipment. The future for females is
         even bleaker: 9.8 years virtually immobilised. Even ten years ago, the figures were 3.8 years and 7.3 respectively. And, as
         more of us live longer, those averages are going to get worse.
      

      
      What is more, you can’t help having noticed that what’s in store as the years roll by is pretty unappealing in other ways
         too. Hospitals have become more dangerous places, where superbug infections are an ever-present risk, along with neglect that
         is so bad in some cases that it results in bedsores or even fatal dehydration.
      

      
      I (Jerome) have researched and written about the poor hygiene in hospitals and the complete failure over decades to improve
         something as basic as the food. I’ve also interviewed a remarkable campaigner for better conditions in care homes and read
         her reports of conditions that reveal the shocking complacency of the official inspections which gloss over a scandalous lack
         of care, isolation and boredom. And even if the home is genuinely caring and supportive, you will be treated by a medical
         system that tends to respond to older people’s gradual decline by prescribing an increasing number of drugs with little evidence
         that they are appropriate or effective when you reach old age.
      

      
      
      DRUGS CAN MAKE THINGS WORSE

      
      If the poor care, poor food and worry about hygiene weren’t enough, the drugs you will be getting for relief of your symptoms
         come trailing a wide variety of unpleasant side effects known as ADRs (adverse drug reactions). What’s more, the latest reports indicate that the damage caused by ADRs is rising.
      

      
      The latest figures from the Royal Society of Medicine shows that the number of hospital admissions associated with ADRs has
         increased by over 75 per cent since 1991, according to the New Scientist.1 Meanwhile, according to the Lancet in 2010: ‘Adverse drug reactions have reached epidemic proportions and are increasing at twice the rate of prescriptions
         … [while] the cost of new medicines is rising unsustainably.’2

      
      The situation is even worse than that, however. The ADRs that are known about are the tip of an alarmingly large iceberg.
         As the New Scientist article reports: ‘It is estimated that over 90 per cent of ADRs are not reported by doctors and health professionals.’ And
         if you are old, you are more at risk, not only because you are likely to be popping more pills, but because you are going
         to be frailer and your body will be getting less efficient at detoxification.
      

      
      
      AND THERE IS NOTHING TO BE DONE ABOUT IT …

      
      So, not only is what’s on offer at the moment pretty unappealing but, as a society, we can’t afford it. One estimate is that
         in the UK by 2050 the cost of caring for the elderly will be three times what it is now. Until 2011 the over-65s made up around
         16 per cent of the population, but 43 per cent of the NHS total budget was spent on them and they took up 65 per cent of acute
         hospital beds.
      

      
      And what’s the very worst thing about this catalogue of highly expensive misery and discomfort? That anyone who knows about
         ageing medicine realises there is nothing new or surprising about it at all. It is certainly not considered shocking. People
         get sicker as they get older and all drugs come with risks and benefits. It is just the way things are. This view was set
         out recently in a book by famed developmental biologist Professor Lewis Wolpert,3 called: You’re Looking Very Well: The Surprising Nature of Getting Old.

      
      The figures quoted above, about the various failings at the different ages, come from that book. It is hugely well informed
         about the ways and history of ageing and does a clear and engaging job of describing the problem, but the conclusion is resolutely stoical:
         this is what ageing is like, and it must be endured; you can take comfort in small mercies, like the fact that libido doesn’t
         drop off as much as you might expect, but essentially there is nothing to be done. ‘There is no such thing as an anti-ageing
         intervention,’ is his clear-eyed conclusion.
      

      
      
      … ACTUALLY, THERE IS

      
      We don’t agree with him. First though, it is worth clearing up a possible confusion about the meaning of the word ‘anti-ageing’.
         This is often used to mean a drug or treatment that could keep you forever young, in a sort of spooky Dorian Gray way. This
         is the fantasy territory of fountains of youth and the blood of virgins. And in that sense Wolpert is right. There’s been
         a long list of hopeful candidates, with some of the biggest claims made for hormones, but none has lived up to expectations.
         There are a number of drug hopefuls in the pipeline, but none is expected very soon.
      

      
      So, why is the prognosis so bleak? Doctors are only human, and ageing has historically been something of a medical backwater,
         essentially because it isn’t sexy. Gerontology and geriatrics have none of the dramatic glamour of heart surgery or cancer
         specialists, and funding for really effective prevention is hard to find because it doesn’t produce a patentable product.
         Besides which, prevention also lacks the glamour of a dash to A&E and daily battles to save a life.
      

      
      But none of this means there is nothing to be done. There isn’t nearly as much hard data on what works well for older people
         – including drug treatments – as there should be. The resources available to test the effectiveness of changing diets or exercise
         regimes are a fraction of that devoted to drugs. So, most doctors’ grip on nutrition is fairly limited, and they are unlikely
         to recommend more than a few staples of prevention – such as don’t smoke, lose weight, and so on.
      

      
      That’s where this book comes in. You are not doomed to become another of the statistics on the path to steady decline. Time
         and again we see that taking steps to stay in good health can make a massive difference to the way you age. The solution is to start taking control of your own ageing. What’s really good about it is
         that the benefits start appearing very quickly and you’ll soon set up a virtuous circle.
      

      
      
      THE AGEING REVOLUTION

      
      The Silver Tsunami, when the baby boomers – those born between 1946 and 1964 – turn 65, is adding 150,000 people to the older
         population almost every year.4 Already it’s heralding an ageing revolution. This is the generation that spearheaded sexual, political and lifestyle revolutions,
         and now it’s ageing that is due for a shake-up, not least because these are the people with the money. This age group spends
         nearly £100 billion a year and their assets are estimated to be £3.5 trillion, almost half of the UK’s total wealth.5

      
      The current generation of the elderly had the misfortune to be pioneers. No one expected so many to live as long as they have
         or had any clear idea about how to help them age in the best possible way. Scientists now know much more about what happens
         in our bodies as we age, and many are exploring ways to slow it down and keep us healthier for longer.
      

      
      There are two major changes that need to happen as a result of the ageing revolution:

      
      
      STEP ONE: GET SERIOUS

      
      Preventative medicine needs to be taken far more seriously – it’s still the Cinderella of the NHS, despite giving lip service
         to ‘five-a-day’. That means the responsibility for staying healthy starts with you, which is where this book comes in. It
         is about the exciting findings from new ageing research that could transform what it means to be old, if you start applying
         them to your own life.
      

      
      Of course, we are more likely to get sick as we get older, and medical care is always going to be concentrated at the end
         of life. But just how fast does our decline have to be, and how much can we cut down on the time spent in that wheelchair?
         Isn’t exploring that worth at least as much time and effort as you would have given that newborn baby we mentioned at the beginning of this chapter?
      

      
      Already we know that following just some of the regular healthy lifestyle advice can bring very worthwhile benefits. Even
         ten years ago many researchers believed that having good genes was probably your best bet for ageing well. That’s no longer
         true. One study out of many, for example, found that when over 20,000 men and women aged between 45 and 79 were followed for
         an average of 11 years those who did just four healthy things lived 14 years longer than those who did none of them.6 The healthy ones didn’t do anything more than follow the most basic and familiar advice: they didn’t smoke, they drank moderately,
         they kept physically active and ate five servings a day of fruit and veg.
      

      
      There probably isn’t a doctor in the country who hasn’t given out precisely that healthy-living advice a thousand times. But
         with only seven to ten minutes for each consultation the hard business of getting people to change their habits often fails.
         The result is that a condition like diabetes, which is largely caused by diet and responds very well to dietary change, ends
         up being controlled with drugs.
      

      
      Secret 3 describes some remarkable results in reducing all the signs of diabetes by following a diet, known as low GL (low
         glycemic load). It is rather different from the low-fat diet that is normally recommended for people with diabetes and for
         preventing heart disease and losing weight, and there is growing evidence that it is more effective as well as having specific
         benefits in slowing down ageing.
      

      
      Your doctor may not know very much about a low-GL diet, however, because it is rather different from the one usually favoured
         by the diabetes charities. And it is worth knowing that although doctors will usually recommend diet and exercise as a starting
         point for handling diabetes, their practices receive bonus payments for putting patients on drugs licensed to treat conditions
         such as diabetes and heart disease as part of the government’s attempts at beating these conditions; they do not receive any
         payments for keeping patients on a healthy diet and lifestyle regime. Whether this is the best way to ensure that we all age
         healthily is the topic for another book. Right now you know what is coming your way if you don’t start taking action, so it’s
         surely worth the application of considerable energy and resources to avoid it. If you want some specific steps to take right
         now, turn to Part Three.
      

      
      
      STEP 2: THERE’S PLENTY THAT CAN BE DONE

      
      There is certainly no anti-ageing magic bullet, precisely because what happens as you get old is that many abilities decline
         together. But by dealing with specific problems in turn, it’s possible to increase the time you spend out of hospital or marooned
         in your house unable to go upstairs or venture out.
      

      
      As you get older, the level of various minerals and vitamins in your body starts to decline. For some micronutrients the level
         of deficiency can be as high as 90 per cent. So, as you set off on the road to healthy ageing we recommend finding out if
         you do have any deficiencies and to start replacing them.
      

      
      Here are short examples of two replacements that can make a big difference to your body as you age. Both are described in
         much more detail in later chapters. Then we’ll go into a little more detail about two changes that are unlikely to be part
         of any regular healthy-lifestyle advice: vitamin D and the importance of maintaining your muscle mass.
      

      
      
      HORMONES: A POWERFUL ALLY THAT YOU MAY BE MISSING

      
      As we get older, the kinds of symptoms people often complain about include feeling tired and not being interested in sex.
         Very often these can be helped with a supplement of hormones. Even in your forties and fifties the amount of hormones, such
         as oestrogen and progesterone, in your blood will be considerably less than it was when you were younger.
      

      
      Hormones are powerful and need to be handled with care, so you will need to find a good practitioner. The type we recommend
         is known as bio-identical – meaning their chemical structure is exactly the same as your body has been making. (The chemicals
         in regular HRT are not bio-identical.) (We explain all this in Secret 10.)
      

      
      
      HEALTHY BONES NEED MORE THAN CALCIUM

      
      Another classic sign of ageing is that along with thinning hair comes thinning bones. Vitamin D has been known for years to
         be important for keeping your bones strong and, as we explain below, this is now the new supplement star linked with a wide range of benefits.
         But to ensure your bones stay strong you need other minerals too, such as magnesium, zinc and boron, which you don’t normally
         hear much about. You’ll also discover that milk isn’t the best source of calcium and that new research has found that insulin
         – usually talked about in terms of getting excess glucose out of the bloodstream – is also very much involved in making new
         bone.
      

      
      
      WHY VITAMIN D IS SO IMPORTANT

      
      As we mentioned above, vitamin D is now being more generally recognised as a wonder vitamin, and how much you need to take
         is currently a highly controversial topic. Everyone agrees you need between 5 and 10 micrograms (mcg) a day to protect your
         bones, but the big debate is whether taking much higher amounts will also cut your risk of heart disease, diabetes, various
         cancers including breast and colon, and improve your immune response. In research, elderly patients with very low levels in
         their blood (below 32nmol/l) were twice as likely to die from heart disease as those with higher amounts (70nmol/l).7 (For more detail on the different units used to measure vitamin D and how they relate to one another see Part 2, Secret 6.)
      

      
      Many studies now show that to get a wide range of benefits you need a level of vitamin D in your blood that is much higher
         than that – between 100 and 150nmol/l. You won’t reach that just by getting the officially recommended 10mcg a day and it
         would be very hard to get it just from food. Raw Atlantic herring, the richest source, contains around 40mcg per 100 grams
         and you’d need to eat at least two servings of that a day! American figures suggest that only about 10 per cent of the population
         reach the higher level – most are people who work outdoors, because the body makes its own vitamin D when your skin is exposed
         to sunshine. For the rest of us that leaves supplements to make up the shortfall.
      

      
      Leading vitamin D researcher, Dr Cedric Garland of the University of California San Diego School of Medicine, has been using
         a website (Grassroots Health) to monitor over 3,500 people aged 50 and older who are taking a supplement and has also been checking the levels in their blood. His latest report shows that those who have
         between 100 and 150nmol/l in the blood are getting between 100 and 200mcg a day.8

      
      This is the kind of community-based research that is likely to become increasingly common as interest in healthy ageing grows.
         Large controlled trials are needed to nail down exactly who benefits and by how much. Vitamin D is certainly not the only
         way to lower cancer risk9 but it is likely to be part of any package of protection. Experts are divided about whether much higher doses can be dangerous,
         but there is good evidence to suggest that amounts below 250mcg are safe.10

      
      A few UK cancer experts, such as Professor Angus Dalgleish at St George’s, University of London, are currently testing the
         vitamin D levels in all their patients and prescribing high-dose supplements when levels are low.11 All of this research is changing the old blanket advice to slap on sun cream the moment you step out of doors. You still
         need to be careful, but the sun is certainly not the enemy. In the UK in the summer you should be able to make a healthy level
         with 20 minutes sunbathing, with as much of your body exposed as you can.
      

      
      
      MAINTAIN YOUR MUSCLE BY EATING ADEQUATE PROTEIN

      
      The second example of something that is already being tried to allow people to age in a much more healthy and positive way
         involves building up the muscle you are going to lose if nothing is done. Classic signs of ageing – wrinkles, trembling hands,
         poor coordination and becoming bent over – are usually thought to be inevitable. That’s just what happens when you get old,
         they say. But actually they are linked, among other things, to a loss of muscle mass, caused by a decline in your hormones
         and a lack of protein. This means that it can be reversed.
      

      
      We normally get protein, the building blocks of muscle, from two sources. Some we make and the rest comes from our diet. As
         we get older we make less and even though we actually need more, older people frequently don’t eat enough of it. The classic
         elderly stoop develops because the muscles that support the spine and shoulders have withered.
      

      
      This elderly muscle loss is known as sarcopenia and it’s worse in people who don’t take any exercise. That’s why it also showed
         up in the first astronauts. The cure is exercise. But not, and this is important, the kind that doctors normally recommend
         – a little light walking or jogging.
      

      
      To build muscle you need resistance training – and that means weights, springs or ‘resistance’ exercises that really stress
         your muscles. That might sound rather extreme for much older people but recently a study from the University of Michigan recommended
         starting resistance training – using weights – from about the age of 50, if not before. The review found that if you do resistance
         training for 18–20 weeks you can put on nearly 2½ pounds of lean muscle and increase your strength by 25–30 per cent. If you
         don’t do any exercise after the age of 50 you can expect to lose muscle at the rate of half a pound a year, and the older
         you get, the faster you’ll lose it.12 In Part Three we describe muscle-building exercises you can do as part of a regular routine.
      

      
      
      PUMPING IRON TO PREVENT CANCER

      
      Weight training has also been found to help cancer patients and older people who have nothing obviously wrong but who are
         suffering from the muscle-wasting disorder called cachexia.13 Dieticians may recommend a calorie-rich diet, which puts on fat but no muscle.
      

      
      As we have already explained, the body also needs a good protein supply to build muscle. An easily absorbed source, long used
         by body builders, is branched chain amino acids (BCAAs). There is obviously a case for giving them as a supplement, but they
         can also be obtained from meat, whey protein, egg protein, bean protein and high protein dairy products. BCAA, plus exercise,
         may also come with other benefits, including more efficient muscle function and improvement in diabetes symptoms. There’s
         no proof yet that BCAAs are going to make humans live any longer, but they have been found to improve insulin sensitivity
         and blood glucose control in elderly people with diabetes.14

      
      What you can be certain about is that taking these supplements and muscle strengthening will cause very few adverse side effects.

      
      No one should stop taking drugs without discussing it with their doctor but, given the risks, the case for trying options
         like vitamins and resistance training first makes a lot of sense.
      

      
      
      A NEW SORT OF MEDICINE

      
      Just sticking with the drugs just might, but very probably won’t, cut your risk of developing one or more of the chronic diseases
         of ageing. In Chapter 4, we’ll reveal just how many people have to take a preventative drug for just one to benefit – you’ll
         be amazed.
      

      
      The last decade has seen an explosion of information about what exactly goes on in our bodies as we age. Scientists can now
         boost the healthy life span of lab animals such as worms, mice, fruit flies, and even monkeys, simply by changing their diet
         and by giving them compounds found in fruit and vegetables. We think this is a much more promising place to start to build
         a healthy-ageing programme for yourself.
      

      
      
      THE FOOD THAT TURNS GENES ON AND OFF

      
      One of the most groundbreaking discoveries is that all kinds of foods and supplements can actually change the activity of
         genes linked with illness and ageing; for example, a high carbohydrate diet that pushes up the amount of sugar in the blood
         can change how fast lab animals age.
      

      
      This in turn is related to the discovery that cutting your calories can turn on a gene that is linked to all kinds of health
         benefits, such as the repair of DNA and better resistance to stress. Having high levels of insulin is turning out to be really
         bad if you want to age well. This is why in Secret 3 we advocate eating a low-GL diet, which keeps blood sugar levels and
         insulin down – something that brings many health benefits very quickly.
      

      
      This approach is also different because you will be aiming to make changes to parts of your body that you may never have heard
         of before – such as mitochondria, which make energy; telomeres, which may predict how well you are ageing; and a nasty combo
         of proteins and sugar called advanced glycation end-products, or AGEs for short, which can gum up your body’s works. We will
         be showing you how to get rid of them in Chapter 5.
      

      
      
      USING THE HEALTHY-AGEING PYRAMID

      
      This may all seem a bit daunting and unfamiliar, but the healthy-ageing pyramid may make it a bit clearer and help you to
         think about making changes in stages. First, at the bottom is a basic broad-based change to the way you eat, using the principles
         of optimum nutrition; this is where our Anti-ageing Diet – a low-GL diet – fits in, along with lots of fruit and vegetables,
         and healthy omega-3 oils.
      

      
      From there you can move up the pyramid, making more changes as and when you feel ready or to fit in with particular needs.
         Ideally though, you would combine optimum nutrition with the next one up – exercise, which benefits all aspects of ageing.
         Then there is sleep and relaxation and further up you will find the supplements of minerals, hormones and vitamins; our levels
         of all these decline as we get older. As you can see, the darker left-hand side of the pyramid shows what happens if you aren’t
         getting these anti-ageing benefits: lack of nutrients, poor muscle mass, insomnia and so on.
      

      
      The healthy-ageing pyramid

      [image: image]

      
      Ageing well shouldn’t become a chore. The whole idea is that the changes you are making should make you feel better now. We
         want you to avoid the old joke that ‘this doesn’t actually make you live any longer – it just seems like it’. In fact, there
         is nothing like being stuck indoors on a dozen pills too ill to go out to make you feel that time is crawling by.
      

      
      Ageing healthily is an active project. To start you’ll need to discover which bits of you are ageing well by using a series
         of tests in the next chapter, the results of which you can enter online and then track your progress over time. The way you
         age is now a choice. What you do now will play a big part in what your life is going to be like in 10, 20 or 30 years’ time.
         And that’s not so far away. An average life span of 80 years is just 960 months. You may only have another 150 or 200 months
         left. Make the most of them.
      

      
   
      
      Chapter 2

      
      CHECK YOUR BIOLOGICAL AGE

      
      We all know people who look older than their age, and envy those who look younger and seem to age more slowly. We hope you
         will become one of the latter. You may not reach championship levels, such as the 120 years achieved by male longevity record
         holder, Shigechiyo Izumi from Japan, or the female world champion, Madame Jeanne Calmant, who died aged 122, but the aim of
         this book is to make sure that, whatever your life span, you live healthily and avoid years of decrepitude.
      

      
      There are also many other youthful centenarians who can be inspiring, such as 102-year-old Olive Patterson whose charm and
         indomitable spirit shows how active and alive you can be even after a century. She’s also an example of the strange phenomenon
         that once you get into your nineties the process of ageing slows dramatically. Olive still lives in her own house in Gloucestershire
         with a collection of 280 dolls, which she lectures about, and a piano that she plays for two hours every evening, having once
         been a professional musician. Every morning, Olive does ten minutes of step-ups on her stairs followed by breathing exercises,
         and she believes that these have helped her to get off all but two of her prescription drugs. She also takes care to eat a
         balanced and varied diet with protein with each meal and vegetables with lunch and in soup in the evening.
      

      
      Her tip for staying independent? ‘The most important thing is not to give up. Even if you are feeling poorly you have to keep
         going.’ As simple as it sounds, her diet and lifestyle include five of our healthy-ageing secrets.
      

      
      WHAT’S YOUR bioage?

      
      Although you can’t change your chronological age, you can change your biological age. If you are ageing faster than you should be, following our ten Healthy-ageing Secrets in Part
       Two should slow down your rate of ageing. But how do you find out your biological age now? This chapter will tell you.
      

      
      We give you a list of tests that you can do at home to measure how your body’s essential functions are working. The results
         of those tests will give you a basic idea of your biological age. If you want to take it further, and we hope that you will,
         you can complete our free online bioage check, which will give you a much clearer picture. To complete the online check it helps to have the results from two
         other different sets of tests as well as the home test. The first – the home test – consists of a series of simple physical
         tests, which are listed immediately below. Then you’ll need to go onto the Web and complete our comprehensive 100% Health
         Check, which is comprised of a set of questions designed to calculate how healthy you are right now, giving you information
         on how to become healthier. Finally, for the most accurate picture you will also need the results from some blood tests, which
         can be taken either by your GP or you can arrange to have them done privately. We explain later why they are important. Your
         bioage check will automatically calculate your biological age. (If you haven’t done the blood tests, it will still calculate
         your bio-age.) Just follow the instructions on www.patrickholford.com/bioage.
      

      
      To get your basic biological age so that you can work out where you are right now, start with the physical tests below.

      
      
      Physical tests you can do at home

      
      Add your scores beneath each section or record them in a notebook if you prefer.

      
      Pulse

      
      Sit quietly and calmly in a chair with your feet flat on the floor. Find your pulse and record the number of beats in 15 seconds.
         Continue to breathe normally throughout. Multiply by 4 – this is your pulse rate per minute.
      

      
      A healthy level is around 60 beats per minute.

      
      Score:[image: image]

      
      Blood pressure

      
      You can do this at home if you have a machine, otherwise ask your GP, practice nurse or personal trainer to measure your blood
         pressure. It’s most important that you are relaxed and sitting comfortably in a chair. A blood pressure reading is made up
         of two numbers: systolic (the top number) and diastolic (the bottom number). The first reflects the maximum pressure in the
         arteries when the heart has just beaten and blood courses through them, the second shows the minimum pressure, in the lull
         between heartbeats. If your arteries are narrowing, the bottom figure goes up. If the arteries are becoming less elastic,
         the top figure goes up.
      

      
      The ideal reading is around 120/80, where 120 is the systolic and 80 is the diastolic.

      
      Score:[image: image]

      
      BMI

      
      Body mass index, or BMI, is a measure of your weight in relation to your height. It is calculated by taking your weight in
         kilograms and dividing it by your height in metres squared, so first, you need to know your weight and your height. BMI can
         be a useful measure, but its major shortcoming is that it doesn’t tell you how much of your total weight is fat and how much
         is muscle, and this is probably of much greater importance than your weight and BMI. Other measures such as body-fat percentage
         and waist-to-hip ratio may be more useful, and these are discussed below.
      

      
      To calculate your BMI, first calculate your height squared (which is your height in metres multiplied by that same figure)
         and then divide your weight by this number.
      

      
      For example, if your weight is 65kg and your height is 1.72m, the calculation is:
      

      
      1.70 ¥ 1.70 = 2.9, then 65 ÷ 2.9 = 22.5

      
      So that means your BMI is 22.5

      
      A BMI of around 20–25 is ideal

      
      If you complete the online bioage check, your BMI will be calculated for you and you can enter your weight in kilograms or pounds and your height in metres
         or feet and inches if you prefer. (There are also a number of BMI calculators on the internet.)
      

      
      Score:[image: image]

      
      WHR

      
      Your waist-to-hip ratio, or WHR, is the ratio of your waist measurement to your hip measurement. The greater your waist-to-hip
         ratio the more ‘apple-shaped’ you are likely to be. Apple-shaped weight gain is thought to be the most concerning type of
         weight gain, because as fat accumulates around the middle, you are likely to be increasing the fat which is accumulating around
         your internal organs such as your liver, and this increases your risk of a number of age-related conditions including heart
         disease, diabetes and metabolic syndrome (we’ll be explaining this later). Some authorities consider WHR much more useful
         than BMI.
      

      
      To calculate your WHR, first take your measurements:

      
      	
      1. Your waist is midway between the top of your hips and the bottom of your ribcage.
      

      
      2. Measure your hips at the widest point.
      

    



      The ratio is calculated by dividing the waist measurement by the hip measurement.

      
      For example, if your waist measures 105cm and your hips measure 116cm, the calculation is:

      
      105 ÷ 116 = 0.91

      
      A ratio below 1.0 is considered healthy for men and below 0.85 is considered healthy for women.
      

      
      If you complete the online bioage check, your WHR will be calculated for you when you enter your waist and hip measurements, which can be in centimetres
         or inches. (There are also a number of WHR calculators on the internet.)
      

      
      Score:[image: image]

      
      Body-fat percentage

      
      Your body-fat percentage tells you how much of your weight is made up of fat. You can find out your body-fat percentage in
         one of two ways. Get yourself weighed on a set of body composition scales (see Resources). You can also obtain this from a
         Zest4Life practitioner (see Resources), or if you’re a member of a gym or have a personal trainer, they can usually calculate
         these measurements using skin-fold callipers, or they may also have body composition scales. (There are also a number of body-fat
         percentage calculators on the internet. Although they will not be as accurate as using scales, they will give you a rough
         idea.)
      

      
      A healthy level for women over 40 is 23–35 per cent. Men should have a much lower body-fat percentage, with a healthy level
       for men over 40 being around 12–23 per cent.
      

      
      Score:[image: image]

      
      Visceral-fat percentage

      
      Fat that accumulates around your internal organs in the area of your belly is called visceral fat and it is thought to be
         the most harmful type. If you have a high WHR and/or a high body-fat percentage, it’s quite likely that you also have increasing
         levels of visceral fat. Like body-fat percentage, visceral-fat percentage can be measured on body composition scales as mentioned
         above. As before, you can visit a Zest4Life practitioner or if you are a member of a gym, they may have a similar type of
         scales. Without scales you could try to estimate your visceral fat, by tensing your tummy muscles and pinching the fat by
         your belly button. Although it seems counter-intuitive, if your belly definitely sticks out but there is little fat to pinch you are actually in a worse position; it means that most of the fat
         is the dangerous internal visceral fat.
      

      
      The scales will grade your visceral fat into low risk and high risk as follows:

      1–12 = low risk

      13–59 = high risk

      
      Score:[image: image]

      
      Muscle strength

      
      Sit on a standard dining-room chair, ideally one where your feet are on the floor and your thighs are more or less at 90 degrees.
         Now, try to rise from the chair without using your arms. If you can stand easily in one swift movement without using your
         arms at all, score –2. If you need to shuffle forward in the chair and use both arms, score +2. You would score 0 if you could
         rise in one movement but perhaps had a bit of a wobble and needed to use one arm for a little assistance. Using this scale,
         score your muscle strength.
      

      
      Easy, no arms, score –2

      
      A little help from one arm, score –1

      
      A little help from both arms, score 0

      
      Quite a bit of help from both arms, score +1

      
      Need to shuffle forward first and then use both arms, score +2

      
      Score:[image: image]

      
      Balance

      
      Stand on one leg and put your hands on your hips. Note the time (in seconds) or set a stopwatch. How long can you keep your
         balance? Make a note of how long you lasted.
      

      
      Excellent balance would be over a minute and is even better if you can do this with your eyes closed. This tests both your
         balance and strength, which tend to get worse with age. (If your balance is not good, practise each day and see how you progress – you can hold a finger against a wall to start with, if you are very wobbly.)
      

      
      Score yourself as follows:

      
      30 seconds to 1 minute or more, score –2

      
      15–30 seconds, score –1

      
      10–15 seconds, score 0

      
      5 seconds, score +1

      
      1–2 seconds, score +2

      
      Score:[image: image]

      
      Flexibility

      
      From standing, try to touch your toes with your legs straight (and your knees soft). If you can reach all the way to your
         toes, score −2, if you can only just reach your knees, score +2.
      

      
      Score yourself as follows:

      
      Touching toes without bending knees, score –2

      
      Reaching ankles, score –1

      
      Halfway down calves, score 0

      
      Just past knees, score +1

      
      Barely reaching knees, score +2

      
      Score:[image: image]

      
      Lung capacity

      
      Take a regular birthday or small candle, light it and hold it at arm’s length. Try to blow it out. How many attempts does
         it take? If you were successful on the first attempt, score –2. If it took a couple of attempts, score 0. If you have to bend
         your arm to the equivalent of a hand’s length closer, score +1; if you have to move your arm to the equivalent of two hand’s
         lengths closer, score +2.
      

      
      Score yourself as follows:

      
      Successful first time, score –2

      
      Successful second time, score –1

      
      Took more attempts, score 0

      
      Had to bend arm to bring candle closer, score +1
      

      
      Had to bend arm more to bring the candle a lot closer, score +2

      
      Score:[image: image]

      
      Eye test

      
      Eyesight tends to deteriorate with age. The important point is whether your eyesight is declining fast; you may wear glasses,
         but if your prescription doesn’t change, then your eyesight is holding up well.
      

      
      Think about how often you have to have a new (stronger) prescription for your glasses, if you wear them. If you don’t wear
         glasses, score 0. If you do and you haven’t had to increase your prescription for ten years, score –2. If you are having to
         increase your prescription (or you are buying your own over-the-counter reading glasses and having to buy new ones) every
         year or so, score +2.
      

      
      Score yourself as follows:

      
      No new prescription for 10 years, score –2

      
      A stronger prescription every 5–10 years, score –1

      
      A stronger prescription every 2–5 years, score 0

      
      A stronger prescription every 2–3 years, score +1

      
      A stronger prescription every year or so, score +2

      
      Score:[image: image]

      
      Libido

      
      Give yourself a score from –2 to +2, with –2 being equivalent to a libido similar to your peak in your thirties and forties
         and +2 meaning you have no interest and great difficulty achieving orgasm or, if you’re a man, maintaining an erection.
      

      
      Score yourself as follows:

      
      Usual desire and good performance, score –2

      
      Slightly reduced desire and/or satisfactory performance, score –1

      
      Less than half the desire and/or satisfactory performance, score 0

      
      Little desire and much reduced satisfactory performance, score +1

      
      No desire and absence of feeling or satisfactory performance, score +2

      
      Score:[image: image]

      
      Blood tests

      
      To complete the picture you will also need to have some blood tests, which we describe below. However, we understand that
         few people will have these (at least at this stage) therefore the chart on page 26 will still enable you to get a good general
         idea of your bio-age score by looking at the results of your home tests so far.
      

      
      
      BLOOD TESTS: THE BIOCHEMICAL MARKERS OF AGEING

      
      The results that will probably still be missing from the chart overleaf are the ones for the blood tests. We think that the
         two of those tests that give you the most reliable information for working out your anti-ageing strategy are your blood sugar
         level, measured by what’s called glycosylated haemoglobin (or HbA1c), and the amount of a potentially dangerous amino acid
         called homocysteine. Your doctor can measure both of these. Alternatively, you can buy a home-test kit (see Resources). If
         your GP does it for you, ask for a printout of the results so that you can ensure that you have the precise number and the
         units.
      

      
      
      THE DANGERS OF SUGARY BLOOD

      
      You may have heard about glycosylated haemoglobin in connection with people who have diabetes, who have to be very careful
         not to let their blood sugar get too high. But, as you will see in the sections about how the body ages, a gradual loss of
         blood sugar control is something that happens to all of us as we get older. For some, this leads to diabetes, but even for
         the rest of us the result is that we start producing more of a harmful by-product of the way the body makes energy from glucose.
      

      
      It’s called glycosylation and it results in what are known as advanced glycation end-products, or AGEs for short. These attach
         to, and damage, some of the proteins that your body is making all the time, such as the skin and the arteries, causing them
         to become stiffer and less flexible. This is one of the factors contributing to wrinkles and raised blood pressure. From a
         blood sample you can literally count how many red blood cells (haemoglobin) are sugar-coated (glycosylated), so you get a
         score usually between 3 and 20 per cent. Ideally, you want to be below 5.5 per cent, but again this depends on your age to
         A degree.
      

      
      
      INTERPRETING YOUR SCORES
      

      
      First highlight your scores (or the closest equivalent) in the table below then, for a rough and ready bio-age score, take
         your actual age and add 2 years for every score in the ‘+2’ column, add 1 year for every score in the ‘+1’ column, take away
         1 year for every score in the ‘-1’ column and deduct 2 years for every score in the ‘-2’ column. The more you have in the
         right-hand column the healthier and biologically younger you are. But don’t worry if your scores are more towards the left,
         by following the advice in this book you should see an improvement when you retake the tests in a few months’ time. Do note,
         however, that you’ll get a much more accurate estimate by completing the online bioage check at www.patrickholford.com/bioage.
      

      
      Your test results

      [image: image]

    

      In the graph below you can see the ‘average’ versus the ‘ideal’ score depending on your age.
      

      
      Glycosylated haemoglobin by age – average and optimal

      [image: image]

      
      
      HOMOCYSTEINE – YOUR MOST VITAL STATISTIC

      
      Knowing your blood level of homocysteine is important, because it tells you how well another fundamental process in your body
         is working. Th is process is called methylation and you’ll find that it crops up again and again in this book. Methylation
         is a chemical process that is needed for just about everything in your body: making energy, making bones and joints, neurotransmitters
         and hormones, as well as detoxifying and, most importantly, repairing DNA and copying the correct information to make new
         cells. Th ere are a billion methylation reactions taking place in nearly every cell in your body and brain every few seconds.
      

      
      The best marker for how well your body is maintaining all these reactions is your blood homocysteine level, because homocysteine
         is needed to make the chemicals involved in the methylation process, and a high level means that it’s not being converted properly.
         This can be measured by your doctor or health-care practitioner, or by using a home-test kit. The ideal level is below 7µmol/l
         (mcmol/l). (You will find more about this in Chapter 5.)
      

      
      The graph below shows you what the ‘average’ level is, according to age, and also the optimal level for healthy ageing.

      
      Homocysteine by age, average and optimal

      
      [image: image]

      VITAL VITAMIN D – DO YOU HAVE ENOUGH?

      
      Another useful test is your vitamin D status, which some GPs may be prepared to do for you, otherwise you can arrange to have
         one taken (see Resources). On its own it isn’t really a predictor of your biological age, although people with higher vitamin
         D levels tend to live longer. Knowing your score is useful though, because it allows you to adjust your intake to achieve
         the healthy-ageing optimum of a blood level of above 100nmol/l. If you know your score, you’ll be asked for this when you
         do your online bioage check.
      

      
      There are other biochemical markers of ageing, but the three we’ve mentioned above are our favourites and the least expensive
         to be tested for.
      

      
      
      THE 100% HEALTH CHECK

      
      The final part of calculating your bioage score is taking the free 100% Health Check, which you complete online at www.patrickholford.com (the chart below summarises the results to date). It involves answering questions about your symptoms, diet and lifestyle
         along with your mental agility and memory. Allow yourself 20 minutes to complete the check. You will also get the chance to
         add your scores from the physical and blood tests you’ve already done. If you are missing any results, just go on to the next
         question. When you’ve put in as much information as you can (the more the better), you’ll be given your bioage score.
      

      
      100% health score versus age, both average and optimal

      [image: image]

      
      From those results we can then let you know what you can do to reduce your score, or at least reduce the speed by which you
         age biologically. Th e bioage check is free but you’ll also have the option of receiving a personalised 100% Health Programme, with daily email prompts
         on key goals, adjusted every month, if you so choose. In this way you can monitor your bioage. (Th ere’s a fee for receiving the full 100% Health Programme, see Resources.)
      

      
      We hope you will, at least, complete your free bioage check once a year. In this way you can help us to map what changes make the most diff erence and feed these findings
         back to you. Over 100,000 people have already completed the online questionnaire and, with your help, we can really find out what works best and help the whole
         process of learning the secrets of healthy ageing.
      

      
   
      
      Chapter 3

      
      THE SECRETS OF CELL REJUVENATION

      
      As we get older, the cells in our bodies gradually become less efficient, leading to the symptoms, aches and pains we understand
         to be part-and-parcel of the process of ageing, but you’ll discover in this book that you can slow down this decline by making
         particular nutritional and lifestyle choices. First, let’s look at what happens to our cells as the years go by.
      

      
      Imagine a factory in a town that has been hit by economic depression. The perimeter fence has developed a couple of gaps,
         output is down, but the smokestack is probably even more polluting than it used to be, and it’s damaging the health of the
         workers. The toxic-waste storage unit is leaking, and with fewer competent managers in the boardroom, the response to falling
         sales and a demoralised workforce has been sporadic and ineffective.
      

      
      It’s not too fanciful to suggest that as we age something similar is happening to the cells in our body. Each cell is microscopic
         – about 50 micrometers across (1 micrometre =1/1000th of a millimetre) and we are made up of about 100 trillion of them. They
         vary according to where they belong – heart, liver, guts, blood, and so on – but their basic floor plan is similar.
      

      
      They may be tiny but they are miracles of complexity. Like the factory, they really do have polluting power plants, garbage
         disposal units, assembly centres for building proteins, and much more. But as we age they begin to function less efficiently,
         just like the factory above. It’s not unreasonable to suggest that an injection of new ‘funds’ (in the form of nutrients,
         proteins and enzymes) should help to lift our ‘micro-factories’ out of the slump; they will cut the pollution, clear away
         some of the garbage and improve the efficiency of the production line.
      

      
      RENOVATING OUR ‘FACTORIES’

      
      The idea that the symptoms of ageing – the aching joints, thinning hair, stiffening arteries and raised risk of disease –
         is due to the gradual decline of cell function is known as the ‘disposable soma theory’. It works like this:
      

      
      Maintaining any factory is expensive. There have to be quality checks, machinery has to be upgraded, rubbish cleared away,
         damage repaired, and so on. So we have evolved to invest less in repair and renewal as we age and to devote our resources
         to reproduction, growth and defence when we’re young, giving us a better chance of getting our genes into the next generation.
         Genes that encourage people to produce healthy kids early are more likely to be out there in the general population than ones
         that are brilliant at keeping your micro-factories pristine and keep you ageing well. When you stop being able to have children
         your body (soma) becomes disposable.
      

      
      What this means is that as we get older our systems for repair and renewal become less effective and very gradually begin
         to silt up. In the days when 40 was a reasonable life span and 60 was a triumph (not so long ago) that didn’t matter very
         much. But with the average life span pushing 80 (and rising) 20 or 30 years is a long time to put up with substandard maintenance,
         errors in protein production and their increasingly obvious effects. So, what we are looking for is a biological DIY shop
         that will allow us to conduct running repairs on our own factory population.
      

      
      
      CALL FOR REINFORCEMENTS

      
      The simplest solution is to replace what’s missing. Hormones, for example, are involved in all sorts of vital functions –
         growing muscles and bones, providing energy, making you feel sexy – but by the time you are in your sixties, levels of various
         hormones will have halved. So, not surprisingly, hormone replacement therapy has been popular for years as a rejuvenation
         option in various forms. It’s been especially controversial since the links with cancer and heart disease were recognised with conventional HRT, but there is another option
         and new ideas about how men can benefit too, as we discuss in Secret 10.
      

      
      As we saw in the last chapter, there is also a decline in the levels of many of the minerals and vitamins that our cellular
         ‘factories’ need to function efficiently. So it makes sense that, if necessary, those supplies should be topped up. But this
         approach is also controversial: just how effective is it to ‘top up’ these levels, and can you get all the nutrients you need
         from your diet? We cover the latest research later.
      

      
      
      INTRODUCING THE KEY PLAYERS FOR GOOD HEALTH

      
      There’s a fundamental difference between the nutritional approach to health and the pharmaceutical one, which is thrown into
         sharp relief by the problem of ageing. Nutritional therapy aims to support the body in a number of ways so that problems resolve
         themselves. Drugs, on the other hand, are designed, usually, to block or boost a single compound that is causing a problem
         – such as too much cholesterol or stomach acid, or not enough serotonin or insulin. This makes nutrition and other lifestyle
         changes particularly suitable for encouraging healthy ageing, because ageing never involves just one thing going wrong at
         a time.
      

      
      What’s happening in our micro-factories is that a number of processes are running down, but exercise and nutritional supplements
         can help all of them to perk up at once. As we’ve seen, drugs – at least the way they are developed and licensed at the moment
         – can only target one declining component at a time.
      

      
      What is more, most of the key players for good health in our micro-factories are still pretty unfamiliar to us – you are unlikely
         to hear much discussion of them in the doctor’s surgery, for example. Yet they are central to the decline that comes with
         getting older. They will keep popping up in this book, so here’s a quick overview to introduce them.
      

      
      The important components of a cell

      [image: image]

      
      These are some of the important players in a cell, what they do and what each needs to function efficiently.
      

      
      
      THE POWER STATION

      
      Energy is generated in the body in the mitochondria: microscopic tube-like structures in cells. It’s here that oxygen (from
         the lungs) is used to break down sugars and other carbohydrates from our diet to make the energy molecule, ATP. It’s ATP that
         powers nearly all the processes in the body, from fuelling our muscles to providing the energy the liver needs for detoxification
         (a process of cleansing inside the body).
      

      
      The process that produces ATP requires a range of vitamins (as shown in the illustration above). But this process also produces
         carbon dioxide along with a changed and potentially dangerous kind of oxygen called an oxidant.
      

      
      Mitochondria are central to ageing because making energy is often a dirty business, whether inside the body using the raw
         material of carbohydrate or, in the case of a real factory, using coal. The oxidants that are by-products can damage tissue in the cells, so cells need a good supply of antioxidants to ‘snuff’ them out.
      

      
      To keep the mitochondria working properly, we all produce an essential compound in the liver, called CoQ10, which can also disarm dangerous oxidants, because it is an antioxidant as well.
      

      
      As your ageing body starts to cut down its ‘repair budget’, one of the casualties is the wall of the mitochondria, which normally
         keeps most of the oxidants safely inside. It becomes leakier, thereby allowing oxidants to escape into the cell where they
         can cause damage, especially to the DNA. To make things worse, production of the antioxidants we make naturally slows down,
         too, as we age. For a long time, this combination of more dangerous oxidants and fewer antioxidants to handle them was thought
         to explain the decline that went with ageing. Now the picture has become more complicated after studies have found that supplementing
         with antioxidants hasn’t been as effective as hoped. We cover the debate this has provoked in the next chapter. A number of
         other anti-ageing supplements are designed to boost the performance of your mitochondria, and we’ll be discussing these later
         as well.
      

      
      
      THE SOFTWARE CODE

      
      Your software code is the DNA that is housed in the nucleus in the middle of each cell, and its genetic information is used
         to run every function in your body. Your DNA is constantly under attack from the oxidants, however, some of them coming from
         the mitochondria and others from external sources such as cigarette smoke, ultraviolet light and radiation.
      

      
      Cells make protein using DNA as the blueprint. So, damage to DNA speeds up ageing because it means that instructions for protein
         manufacture by the ribosome (see the illustration opposite) can become garbled. Much of our body is made up of proteins –
         from our muscles to the enzymes that speed up chemical reactions. But the chains of amino acids that make up proteins have
         to be folded very precisely. A faulty blueprint can mess that up, resulting in oddly shaped ones that don’t work properly.
         By the time we are 80, our cells will have lost between 40 and 90 per cent of their ability to make new proteins.
      

      
      DNA damage (in the form of mutations) can also have another very harmful effect – it makes cancer more likely by knocking out genes that are designed to kill off cells before they start growing
         out of control. Without a good supply of a range of minerals and vitamins, your risk of faulty proteins and cancer goes up.
         We’ll be covering this in detail in Secret 6.
      

      
      
      YOUR VERY OWN AGEING COUNTER

      
      Inside the nucleus of every cell you have something connected to your chromosomes that can show how you have aged; it’s called
         a telomere. Only a couple of years ago telomeres were an obscure part of the packaging of our genes, known only to gene researchers.
         But now they are prime targets for turning back your biological clock. You can even have an expensive test that claims to
         be able to tell you how fast you are ageing by measuring them. So what are they?
      

      
      Among the many amazing tricks that cells pull off is regularly dividing into two. Some, like those in your blood or guts,
         do it very often, because they are constantly being renewed. Others, like those in the brain or the lens of the eye, do it
         very occasionally. Each time this happens, the telomere comes into action.
      

      
      Telomeres are located inside the cell’s nucleus where our strings of DNA are stuffed into sausage-shaped bundles known as
         chromosomes. The telomeres sit right at either end of each chromosome where, rather like the plastic caps that protect the
         ends of shoelaces from fraying, they prevent the chromosomes from damage when the cell pulls apart down the middle to divide
         into two.
      

      
      Each time this happens, the telomeres unwind a little, so they shrink. What this means is that they give scientists a measure
         of how many times a cell has split: the shorter our telomeres, the more we have aged. The big discovery is that a number of
         healthy habits – such as exercise – are linked with having longer telomeres. There’s a drug that increases length too, as
         well as an enzyme that can repair them. You’ll find more on this in Chapter 5.
      

      
      
      WHEN THE CLEAN UP OF WASTE BREAKS DOWN

      
      Lysosomes are roving garbage disposal and recycling units found all around a cell. One of their jobs is to break down any
         of those damaged proteins created by faulty blueprints before they start to accumulate. Our micro-factories are very green, so the proteins
         are broken down into their amino acids, which are then reused. Lysosomes are also designed to get rid of harmful chemicals
         – both those we consume and those our body makes as ‘exhaust fumes’ from its normal metabolism – by ‘eating’ them up with
         enzymes. Lysosomes are part of the system that encourages unhealthy cells to commit suicide if they seem to be growing out
         of control. Left unchecked this leads to cancer.
      

      
      If this clean-up process doesn’t go smoothly, waste starts to build up until very little in the body is working properly –
         this is sometimes called the ‘garbage catastrophe’ theory of ageing. Damaged mitochondria are among the cell components that
         sometimes have to be recycled before they do further damage.
      

      
      In a double whammy, the clean-up system is also built from proteins, so it becomes less effective too. Among the processes
         damaged by the rising tide of junk proteins are antioxidant production, DNA repair and the protein-making machinery itself.
         The challenge is how to reactivate them.
      

      
      Unfortunately, there are many chemicals that lysosomes cannot break down. Once inside a lysosome, that junk is there to stay
         and can build up to a dangerous level. A proposed high-tech solution to lysosome failure is described in Chapter 5.
      

      
      
      THE MEMBRANE – THE REAL CONTROLLER OF EACH CELL

      
      Textbook biology usually describes the nucleus at the centre of the cell where the DNA genetic material is housed as the controller,
         or brain. But, if it were, the cell would immediately die without it. Cells whose nuclei have been removed in the lab can
         live for several months, however, although they can’t divide. But a cell with its membrane – the surrounding wall – removed
         dies almost immediately. This shows that the nucleus is not the ‘brain’ but the cell’s ‘balls’– confusing the two is understandable,
         since science is dominated by men who often get the two mixed up!
      

      
      A powerful factor controlling a cell is what is going on in the cells around it, and information about this has to come in
         through the membrane. So, the membrane acts partly like our senses, constantly responding to what’s going on outside and feeding it back inside. It’s made up of a mix of fats and proteins arranged so that
         certain molecules are allowed in but others are not. Drugs and other chemicals, along with nutrients, can enter through channels
         built of proteins.
      

      
      Essentially, this wall is made up of what we choose to eat; so not getting enough of the right ingredients can therefore mean
         that your cell membranes will function less efficiently. Along with the protein, the cell membrane is composed of phospholipids
         and essential fats, which can be found, among other sources, in eggs and fish respectively.
      

      
      
      THE BIG NUTRITION DEBATE: TO SUPPLEMENT OR NOT

      
      No one disagrees that these key players in our micro-factories need vitamins, minerals and other nutrients for optimum performance
         and that one of the best ways to keep them in good shape is with those classic keys to ageing well: healthy food and exercise.
         Recent anti-ageing research has given new insights into exactly why the right sort of exercise and certain diets are so effective
         and how to get the maximum benefit from them, as we explain in Chapter 6.
      

      
      It therefore seems sensible to take various nutrient supplements, especially as you are getting older and likely to be deficient,
         to keep yourself supple and energetic into your eighties and beyond. Not nearly enough controlled trials have been done to
         show for certain that improving our intake of minerals and vitamins will make you age more healthily. But simply stating that
         in theory you can get all the nutrients you need from a healthy balanced diet is of no help to those who aren’t. Older people
         are among the most at risk of a poorer diet and even if they were eating in the best possible way, their diet couldn’t supply
         the high level of B vitamins needed to stave off memory loss, or an adequate amount of vitamin D in the winter. This is where
         personal choice comes in.
      

      
      It is true, however, that several large randomised trials have failed to show that taking regular amounts of the antioxidant
         vitamins – specifically C and E – turns back the clock. But even though those trials are regularly quoted, it seems likely
         that the failures have more to do with difficulties in conducting nutritional research coupled with misunderstandings about the way vitamins work. What’s more, new information suggests that many of the drugs regularly given
         to older people actually reduce the supply of micronutrients (see below).
      

      
      
      WHY THE TRIALS MAY HAVE FAILED

      
      To start with, trials of vitamins are often carried out on older patients who are fairly sick, and on a cocktail of drugs
         that most likely interfere with the nutrients doing their job. Trials of new drugs, however, designed to obtain a licence,
         usually involve younger patients who aren’t taking any other drug – purposely to avoid any such interferences.
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