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For my wife, Clare, and children, Alex, Jack, Daniel, and Kate, who make living longer worthwhile.

—M.M.

For Ned, Lily May, and Paul—my Brighton rock. And for my parents, who have always known that food is love.

—M.S.



Foreword

On my first day as a medical student at the Royal Free Hospital School of Medicine, part of the University of London, I sat down with a hundred others in a huge lecture hall to be greeted by the dean. He talked for over an hour about how lucky we were to be there, our potentially glorious future, and the importance of being kind to patients.

There are, specifically, two things he said that I still remember very clearly. The first was that, based on previous experience, four of us in that room would marry each other. He was right; I met my future wife that day.

The other thing he said that really struck me was that while we would learn an enormous amount over the first five years of our training, within ten years of graduating much of what we had learned would be out-of-date.

Medicine and nutrition are disciplines where the “truth” is constantly changing. New studies come along that sometimes reinforce and sometimes undermine established wisdom. Unless you keep up with the latest research, you are doomed to cling to outdated ideas.

It has been two years since we wrote the first edition of The FastDiet, and over that period a great deal has changed, so we decided it was time to update the book.

There have been a number of new studies on intermittent fasting and high-intensity training that I wanted to include.

There are also important health areas that we didn’t feel ready to include in the original book, but that we have been frequently asked about, including research into the effects of intermittent fasting on inflammatory diseases such as asthma, eczema, and psoriasis.

We have included an expanded section on exercise, as it is clear that combining exercise with intermittent fasting is likely to lead to greater improvements. There is also an interesting new study that has looked at the effects of combining intermittent fasting with a novel form of exercise, high-intensity training.

Then there’s the all-important question of what you should eat on your fasting days. Mimi has created a whole new range of tasty and satisfying recipes, together with plenty of useful tips on how to shop and cook to best suit your fast days.

She has also put together a new section looking at motivation, based in part on what those who have tried the diet have told us.

The original book has sold in over forty-two countries, making intermittent fasting into a truly international phenomenon. Although there are many different forms of intermittent fasting (and we discuss most of them in this book), 5:2, a term that I used to describe my particular form (cutting your calories to one-quarter two days a week), is the one that people seem to find easiest to do and that has become the most firmly embedded in the national psyche.

We’re told that 5:2 has been embraced by celebrities like Beyoncé and Benedict Cumberbatch; it has become the diet of choice for government ministers, for the Chancellor of the Exchequer, and for the former Governor of the Bank of England; and we have had grateful messages of thanks from doctors, surgeons, priests, business leaders, sports teachers, school heads, politicians, and a Nobel prizewinner.

We set up a website (thefastdiet.co.uk), which is thriving and whose members support others who are thinking of trying intermittent fasting with helpful advice and tips. I have learned a great deal from their experiences and questions.

The website contains thousands of success stories. These are a small sample:

“I heard the author on a radio show and he made so much sense I tried the diet. I have never stayed on a diet before. I lost 40 pounds in a few months. It is six months later and the weight is still gone.”

“I’ve now lost about 19 pounds in 5 weeks, my body fat is down from 37 percent to 33 percent, and I can take my jeans off without undoing them, and I’m happy to do so if anyone will watch!”

“My body shape has changed beyond recognition. My muffin top has gone and I have gained a waist instead! I have been doing this for 21 weeks and have lost 19 pounds, as well as 3 inches off my waist, 3 inches off my hips, and 2 inches off each thigh. My psoriasis has gone too. I am 42 . . . and looking the best I have in 20 years.”

Nothing works for everyone, and some people have struggled to make it work for them. We include an updated “troubleshooting” Q&A section to offer some helpful pointers to maximize your chances of success.

So Why Does It Work?

In the first half of this book, I delve into the science behind intermittent fasting. But one of the main reasons I think that the FastDiet has been so successful is psychological. When you are on the 5:2 diet, you aren’t on a constant treadmill, dieting all the time.

I certainly find it easier to resist the temptation to eat a bar of chocolate by saying to myself, “I will have it tomorrow.” Then tomorrow comes and maybe I eat it. But sometimes I don’t.

Intermittent fasting also teaches you better ways of eating. If you follow our recipes and satisfy your hunger on fasting days by eating vegetables and good protein, then over time you’ll discover that when you get hungry you are more likely to crave the healthy stuff. As someone recently wrote to me:

“You don’t get cravings, you don’t spend money on special foods or programs. I lost more than 25 pounds and my husband lost more than 35 pounds. It was easy to do, and we have maintained the weight loss, even over the holidays. I wish I had discovered this method 30 years ago.”

The question I get asked most often is, not surprisingly, “Are you still doing it?” The answer is, “yes and no.” Back in the summer of 2012, I lost nearly 20 pounds, most of it fat, on the 5:2 diet. I also saw some spectacular improvements in things like my fasting glucose levels.

I didn’t, however, want to go on losing weight, so I switched to doing mainly 6:1 (cutting my calories just one day a week). That, along with a regimen of FastExercise (which I describe in the second half of the book), has kept my weight stable for the last two years. Stable, that is, apart from Christmas and the occasional lapse.

I can honestly say I am in far better shape than I was two years ago, and I’m delighted so many other people have done likewise.

Like me, Mimi is following a 6:1 protocol, and the weight she lost in the first six months of the FastDiet (15 pounds) has stayed off for good. If there’s a blowout for birthdays or holidays, she turns the dial back up to 5:2 and soon gets back on track. One of her greatest joys is her father’s progress on the FastDiet: after decades of being overweight, he lost over 56 pounds in a single year—an astounding, life-changing achievement. As he says, “It’s not like dieting at all; these days, I barely notice I’m doing it. Since New Year’s Day, I can only remember being hungry once.”

We both hope you enjoy this updated book and look forward to hearing more from you.

Michael Mosley, September 2015



Part One



THE

FastDiet




Introduction

to the FastDiet

OVER THE LAST FEW DECADES, food fads have come and gone, but the standard medical advice on what constitutes a healthy lifestyle has stayed much the same: eat low-fat foods, exercise more . . . and never, ever skip meals. Over that same period, levels of obesity worldwide have soared.

Now many of those old certainties are being questioned.

When we first read about the benefits of intermittent fasting, we, like many, were skeptical. Fasting seemed drastic, difficult—and we both knew that dieting of any description is generally doomed to fail. But now that we’ve looked at it in depth and tried it ourselves, we are convinced of its remarkable potential. As one of the medical experts interviewed for this book puts it: “There is nothing else you can do to your body that is as powerful as fasting.”


Fasting: An Ancient Idea, a Modern Method


Fasting is nothing new. As we’ll discover in the next chapter, your body is designed to fast. We evolved at a time when food was scarce; we are the product of millennia of feast or famine. The reason we respond so well to intermittent fasting may be because it mimics, far more accurately than three meals a day, the environment in which modern humans were shaped.

Fasting, of course, remains an article of faith for many. The fasts of Lent, Yom Kippur, and Ramadan are just some of the better-known examples. Greek Orthodox Christians are encouraged to fast for 180 days of the year (according to Saint Nikolai of Zicha, “Gluttony makes a man gloomy and fearful, but fasting makes him joyful and courageous”), while Buddhist monks fast on the new moon and full moon of each lunar month.

Many more of us, however, seem to be eating most of the time. We’re rarely ever hungry. But we are dissatisfied. With our weight, our bodies, our health.

Intermittent fasting can put us back in touch with our human selves. It is a route not only to weight loss, but also to long-term health and well-being. Scientists are only just beginning to discover and prove how powerful a tool it can be.

A review article recently published in the scientific journal Cell Metabolism, “Fasting: Molecular Mechanisms and Clinical Applications,”1 which looks at some of the most recent human and animal studies, makes the point that “fasting has been practiced for millennia, but only recently, studies have shed light on its role in adaptive cellular responses that reduce oxidative damage and inflammation, optimize energy metabolism, and bolster cellular protection.”

In other words, we now know, through proper scientific studies, that fasting reduces many of the things that promote aging (“oxidative damage and inflammation”), while increasing the body’s ability to protect and repair itself (“cellular protection”).

The article concludes that fasting “helps reduce obesity, hypertension, asthma, and rheumatoid arthritis. Thus, fasting has the potential to delay aging and help prevent and treat diseases.”

This book is a product of cutting-edge scientific research and its impact on our current thinking about weight loss, disease resistance, and longevity. But it is also the result of our personal experiences.

Both are relevant here—the lab and the lifestyle—so we investigate intermittent fasting from two complementary perspectives. First, Michael, who used his body and medical training to test its potential, explains the scientific foundations of intermittent fasting (IF) and the 5:2 diet—something he brought to the world’s attention during the summer of 2012.

Then Mimi offers a practical guide on how to do it safely, effectively, and in a sustainable way, a way that will fit easily into your normal everyday life. She looks in detail at how fasting feels, what you can expect from day to day, what to eat, and when to eat, and provides a host of tips and strategies to help you gain the greatest benefit from the diet’s simple precepts.

As you’ll see below, the FastDiet has changed both of our lives. We hope it will do the same for you.

Michael’s Motivation: A Male Perspective

I am a 57-year-old male, and before I embarked on my exploration of intermittent fasting, I was mildly overweight: at five feet, eleven inches, I weighed around 187 pounds and had a body mass index of 26, which put me into the overweight category. Until my midthirties, I had been slim, but like many people I then gradually put on weight, around one pound a year. This doesn’t sound like much, but over a couple of decades it pushed me up and up. Slowly I realized that I was starting to resemble my father, a man who struggled with weight all his life and died in his early seventies of complications associated with diabetes. At his funeral many of his friends commented on how like him I had become.

While making a documentary for the BBC, I was fortunate enough to have an MRI (magnetic resonance imaging) scan done. This revealed that I am a TOFI—thin on the outside, fat inside. This visceral fat is the most dangerous sort of fat, because it wraps itself around your internal organs and puts you at risk for heart disease and diabetes. I later had blood tests that showed I was heading toward diabetes, and had a cholesterol score that was also way too high. Obviously, I was going to have to do something about this. I tried following standard advice, except it made little difference. My weight and blood profile remained stuck in the “danger ahead” zone.

I had never tried dieting before because I’d never found a diet that I thought would work. I’d watched my father try every form of diet, from Scarsdale through Atkins, from the Cambridge Diet to the Drinking Man’s Diet. He’d lost weight on each one of them, and then within a few months put it all back on, and more.

Then, at the beginning of 2012, I was approached by Aidan Laverty, editor of the BBC science series Horizon, who asked if I would like to put myself forward as a guinea pig to explore the science behind life extension. I wasn’t sure what we would find, but along with producer Kate Dart and researcher Roshan Samarasinghe, we quickly focused on calorie restriction and fasting as a fruitful area to explore.

Calorie restriction (CR) is pretty brutal; it involves eating an awful lot less than a normal person would expect to eat, and doing so every day of your (hopefully) long life. The reason people put themselves through this is because it is the only intervention that has been shown to extend lifespan, at least in animals. There are around 50,000 CRONies (Calorie Restriction with Optimum Nutrition) worldwide, and I have met quite a number of them. Despite their generally fabulous biochemical profile, I have never been seriously tempted to join their skinny ranks. I simply don’t have the willpower or desire to live permanently on an extreme low-calorie diet.

So I was delighted to discover intermittent fasting (IF), which involves eating fewer calories, but only some of the time. If the science was right, it offered the benefits of CR but without the pain.

I set off around the United States, meeting leading scientists who generously shared their research and ideas with me. It became clear that IF was no fad. But it wouldn’t be as easy as I’d originally hoped. As you’ll see later in the book, there are many different forms of intermittent fasting. Some involve eating nothing for twenty-four hours or longer. Others involve eating a single, low-calorie meal once a day, every other day. I tried both but couldn’t imagine doing either on a regular basis. I found it was simply too hard.

Instead I decided to create and test my own modified version. Five days a week, I would eat normally; on the remaining two I would eat a quarter of my usual calorie intake (that is, 600 calories).

I split the 600 calories in two—around 250 calories for breakfast and 350 calories for supper—effectively fasting for around twelve hours at a stretch. I also decided to split my fasting days: I would fast on Mondays and Thursdays. I became my own experiment.

The program, Eat, Fast, Live Longer, which detailed my adventures with what we were now calling the 5:2 diet, appeared on the BBC during the London Olympics in August 2012. I expected it to be lost in the media frenzy that surrounded the Games, but instead it generated a frenzy of its own. The program was watched by more than 2.5 million people—a huge audience for Horizon—and hundreds of thousands more on YouTube. My Twitter account, @DrMichaelMosley, went into overdrive, my followers tripled; everyone wanted to try my version of intermittent fasting, and they were all asking me what they should do.

The newspapers took up the story. Articles appeared in the Times (London), the Daily Telegraph, the Daily Mail, and the Mail on Sunday. Before long, it was picked up by newspapers all over the world—in New York, Los Angeles, Paris, Madrid, Montreal, Islamabad, and New Delhi. Online groups were created, menus and experiences swapped, chat rooms started buzzing about fasting. People began to stop me on the street and tell me how well they were doing on the 5:2 diet. They also e-mailed details of their experiences. Among those e-mails, a surprisingly large number were from doctors. Like me, they had initially been skeptical, but they had tried it for themselves, found that it worked, and had begun suggesting it to their patients. They wanted information, menus, details of the scientific research to scrutinize. They wanted me to write a book. I hedged, procrastinated, then finally found a collaborator, Mimi Spencer, whom I liked and trusted and who has an in-depth knowledge of food. Which is how what you are reading came about.

Mimi’s Motivation: A Female Perspective

I started intermittent fasting on the day I was commissioned to write a feature for the Times about Michael’s Horizon program. It was the first I’d heard of intermittent fasting, and the idea appealed immediately, even to a cynical soul who has spent two decades examining the curious acrobatics of the fashion industry, the beauty business, and the diet trade.

I’d dabbled in diets before—show me a forty-something woman who hasn’t—losing weight, then losing faith within weeks and piling it all back on. Though never overweight, I’d long been interested in dropping that reluctant seven to ten pounds—the pounds I picked up in pregnancy and somehow never lost. The diets I tried were always too hard to follow, too complicated to implement, too boring, too tough, too single-strand, too invasive, sucking the juice out of life and leaving you with the scraps. There was nothing I found that I could adopt and thread into the context of my life—as a mother, a working woman, a wife.

I’ve argued for years that dieting is a fool’s game, doomed to fail because of the restrictions and deprivations imposed on an otherwise happy life, but this felt immediately different. The scientific evidence was extensive and compelling, and (crucially for me) the medical community was positive. The effects, for Michael and others, were impressive, startling even. In his Horizon documentary, Michael called it the “beginning of something huge . . . which could radically transform the nation’s health.” I couldn’t resist. Nor could I conceive of a reason to wait.

In the two and a half years since I wrote the Times feature, I have remained a convert. An evangelist, actually. I’m still “on” the FastDiet now, following a 6:1 pattern, but I barely notice it. At the outset, I weighed 132 pounds. At five feet, seven inches, my BMI was an okay 21.4. Today, as I write, I weigh 119 pounds, with a BMI of 19.4. That’s a weight off. I feel light, lean, and alive. Fasting has become part of my weekly life, something I do automatically without stressing about it.

These days, I have more energy, more bounce, clearer skin, a greater zest for life. And—it has to be said—new jeans (27-inch waist) and none of my annual bikini dread as summer approaches. But perhaps more important, I know that there’s a long-term gain. I’m doing the best for my body and my brain. It’s an intimate revelation, but one worth sharing.

The FastDiet: The Potential, the Promise

We know that for many people, the standard diet advice simply does not work. The FastDiet is a radical alternative. It has the potential to change the way we think about eating and weight loss.

[image: Images] The FastDiet demands that we think about not just what we eat, but when we eat it.

[image: Images] There are no complicated rules to follow; the strategy is flexible, comprehensible, and user-friendly.

[image: Images] There is no daily slog of calorie control—none of the boredom, frustration, or serial deprivation that characterizes conventional diet plans.

[image: Images] Yes, it involves fasting, but not as you know it; you won’t “starve” on any given day.

[image: Images] You can still enjoy the foods you love—most of the time.

[image: Images] Once the weight is off, sticking to the basic program will mean that it stays off.

[image: Images] Weight loss is only one benefit of the FastDiet. The real dividend is the potential long-term health gains—cutting your risk of a range of diseases, including diabetes, heart disease, and cancer.

[image: Images] You will soon come to understand that it is not a diet. It is much more than that: it is a sustainable strategy for a healthy, long life.

Now you’ll want to understand exactly how we can make these dramatic assertions. In the next chapter, Michael explains the science that makes the FastDiet tick.



CHAPTER ONE


The Science of Fasting

FOR MOST ANIMALS OUT IN the wild, periods of feast or famine are the norm. Our remote ancestors did not often eat four or five times a day. Instead they would kill, gorge, lie around, and then have to go for long periods of time without having anything to eat. Our bodies and our genes were forged in an environment of scarcity, punctuated by the occasional massive blowout.

These days, of course, things are very different. We eat all the time. Fasting—the voluntary abstaining from eating food—is seen as a rather eccentric, not to mention unhealthy, thing to do. Most of us expect to eat at least three meals a day and have substantial snacks in between. In between the meals and the snacks, we also graze: a milky cappuccino here, the odd cookie there, or maybe a smoothie because it’s “healthier.”

Once upon a time, parents told their children, “Don’t eat between meals.” Those times are long gone. Recent research in the United States, which compared the eating habits of 28,000 children and 36,000 adults over the last thirty years, found that the amount of time between what the researchers coyly described as “eating occasions” has fallen by an average of an hour. In other words, over the last few decades the amount of time we spend “not eating” has dropped dramatically.1 In the 1970s, adults would go about four and a half hours without eating, while children would be expected to last about four hours between meals. Now it’s down to three and a half hours for adults and three hours for children, and that doesn’t include all the drinks and nibbles.

The idea that eating little and often is a “good thing” has been driven partly by snack manufacturers and faddish diet books, but it has also had support from the medical establishment. Their argument is that it is better to eat lots of small meals because that way we are less likely to get hungry and gorge on high-fat junk. I can appreciate the argument, and there have been some studies that suggest there are health benefits to eating small meals regularly, as long as you don’t simply end up eating more. Unfortunately, in the real world that’s exactly what happens.

In the study I quoted above, the authors found that compared to thirty years ago, we not only eat around 180 calories a day more in snacks—much of it in the form of milky drinks, smoothies, carbonated beverages—but we also eat more when it comes to our regular meals, up by an average of 120 calories a day. In other words, snacking doesn’t mean that we eat less at mealtimes; it just whets the appetite.


Do you need to eat lots of small meals to keep your metabolic rate high?

One of the other supposed benefits of eating lots of small meals is that it will increase your metabolic rate and help you lose weight. But is it true?

In a recent study, researchers at the Institute for Clinical and Experimental Medicine in Prague decided to test this idea by feeding two groups of type 2 diabetics meals with the same number of calories, but taken as either two or six meals a day.2

Both groups ate 1,700 calories a day. The “two meals a day group” ate their first meal between 6:00 a.m. and 10:00 a.m. and their next meal between noon and 4:00 p.m. The “snackers” ate their 1,700 calories as 6 meals, spread out at regular intervals throughout the day. Despite eating the same number of calories, the “two meal a day” group lost, on average, 3 pounds more than the snackers and about 11/2 inches more around their waists.

Contrary to what you might expect, the volunteers eating their calories spread out as 6 meals a day felt less satisfied and hungrier than those sticking to the two meals. The lead scientist, Dr. Kahleova, believes cutting down to two meals a day could also help people without diabetes who are trying to lose weight.



So, simply cutting out snacks and one meal a day could be an effective weight-loss strategy. Yet eating throughout the day is now so normal, so much the expected thing to do, that it is almost shocking to suggest there is value in doing the absolute opposite. When I first started deliberately cutting back my calories two days a week, I discovered some unexpected things about myself, my beliefs, and my attitudes to food.

[image: Images] I discovered that I often eat when I don’t need to. I do it because the food is there, because I am afraid that I will get hungry later, or simply from habit.

[image: Images] I assumed that when you get hungry, it builds and builds until it becomes intolerable, and so you bury your face in a vat of ice cream. I found instead that hunger passes, and once you have been really hungry, you no longer fear it.

[image: Images] I thought that fasting would make me distractible, unable to concentrate. What I’ve discovered is that it sharpens my senses and my brain.

[image: Images] I wondered if I would feel faint for much of the time. It turns out the body is incredibly adaptable, and many athletes I’ve spoken to advocate training while fasting.

[image: Images] I feared it would be incredibly hard to do. It isn’t.

Why I Got Started

Although most of the great religions advocate fasting (the Sikhs are an exception, although they do allow fasting for medical reasons), I have always assumed that this was principally a way of testing yourself and your faith. I could see potential spiritual benefits, but I was deeply skeptical about the physical benefits.

I have also had a number of body-conscious friends who, down the years, have tried to get me to fast, but I could never accept their explanation that the reason for doing so was “to rest the liver” or “to remove the toxins.” Neither explanation made any sense to a medically trained skeptic like me. I remember one friend telling me that after a couple of weeks of fasting, his urine had turned black, proof that the toxins were leaving. I saw it as proof that he was an ignorant hippie and that whatever was going on inside his body as a result of fasting was extremely damaging.

As I wrote earlier, what convinced me to try fasting was a combination of my own personal circumstances—in my midfifties, with high blood sugar, slightly overweight—and the emerging scientific evidence, which I list below.


That Which Does Not Kill Us Makes Us Stronger


There were a number of researchers who inspired me in different ways, but one who stands out is Dr. Mark Mattson of the National Institute on Aging in Bethesda, Maryland. A few years ago he wrote an article with Edward Calabrese in New Scientist magazine. Entitled “When a little poison is good for you,”3 it really made me sit up and think.

“A little poison is good for you” is a colorful way of describing the theory of hormesis—the idea that when a human, or indeed any other creature, is exposed to a stress or toxin, it can toughen them up. Hormesis is not just a variant of “join the army and it will make a man of you”; it is now a well-accepted biological explanation of how things operate at the cellular level.

Take, for example, something as simple as exercise. When you run or pump iron, what you are actually doing is damaging your muscles, causing small tears and rips. If you don’t completely overdo it, then your body responds by doing repairs, making the muscles stronger in the process.

Thinking or having to make decisions can also be stressful, yet there is good evidence that challenging yourself intellectually is good for your brain, and the reason it is good is because it produces changes in brain cells that are similar to the changes you see in muscle cells after exercise. The right sort of stress keeps us younger and smarter.

Vegetables are another example of the power of hormesis. We all know that we should eat lots of fruits and vegetables because they are chock full of antioxidants—and antioxidants are great because they mop up the dangerous free radicals that roam our bodies doing harm.

The trouble with this widely accepted explanation of how fruit and vegetables “work” is that it is almost certainly wrong, or at least incomplete. The levels of antioxidants in fruits and vegetables are far too low to have the profound effects they clearly do. In addition, the attempts to extract antioxidants from plants and then give them to us in a concentrated form as a health-inducing supplement have been unconvincing when tested in long-term trials. Beta carotene, when you get it in the form of a carrot, is undoubtedly good for you. When beta carotene was taken out of the carrot and given as a supplement to patients with cancer, it actually seemed to make them worse.

If we look through the prism of hormesis at the way vegetables work in our bodies, we can see that the reasons for their benefits are quite different.

Consider this apparent paradox: Bitterness is often associated in the wild with poison, something to be avoided. Plants produce a huge range of so-called phytochemicals, and some of them act as natural pesticides to keep mammals like us from eating them. The fact that they taste bitter is a clear warning signal: “keep away.” So there are good evolutionary reasons why we should dislike and avoid bitter-tasting foods. Yet some of the vegetables that are particularly good for us, such as cabbage, cauliflower, broccoli, and other members of the genus Brassica, are so bitter that even as adults many of us struggle to love them.

The resolution to this paradox is that these vegetables taste bitter because they contain chemicals that are potentially poisonous. The reason they don’t harm us is that these chemicals exist in vegetables at low doses that are not toxic. Instead they activate stress responses and switch on genes that protect and repair.

Once you start looking at the world in this way, you realize that many activities we initially find stressful—eating bitter vegetables, going for a run, intermittent fasting—are far from harmful. The challenge itself seems to be part of the benefit. The fact that prolonged starvation is clearly very bad for you does not imply that short periods of intermittent fasting must be a little bit bad for you. In fact the reverse is true.

This point was vividly made to me by Dr. Valter Longo, director of the University of Southern California’s Longevity Institute. His research is mainly into the study of why we age, particularly concerning approaches that reduce the risk of developing age-related diseases such as cancer and diabetes.

I went to see Valter, not just because he is a world expert, but also because he had kindly agreed to act as my fasting mentor and buddy, to help inspire and guide me through my first experience of fasting.

Valter has not only been studying fasting for many years, he is also a keen adherent of it. He lives by his research and thrives on the sort of low-protein, high-vegetable diet that his grandparents enjoy in southern Italy. Perhaps not coincidentally, his grandparents live in a part of Italy that has an extraordinarily high concentration of long-lived people.

As well as following a fairly strict diet, Valter skips lunch to keep his weight down. Beyond this, once every six months or so he does a prolonged fast that lasts several days. Tall, slim, energetic, and Italian, he is an inspiring poster boy for would-be fasters.

The main reason he is so enthusiastic about fasting is that his research, and that of others, has demonstrated the extraordinary range of measurable health benefits you get from doing it. Going without food for even quite short periods of time switches on a number of so-called repair genes, which, as he explained, can confer long-term benefits. “There is a lot of initial evidence to suggest that temporary periodic fasting can induce long-lasting changes that can be beneficial against aging and diseases,” he told me. “You take a person, you fast them, after twenty-four hours everything is revolutionized. And even if you took a cocktail of drugs, very potent drugs, you will never even get close to what fasting does. The beauty of fasting is that it’s all coordinated.”


Fasting and Longevity


Most of the early long-term studies on the benefits of fasting were done on rodents. They gave us important insights into the molecular mechanisms that underpin fasting.

In one early study from 1945, mice were fasted for either one day in four, one day in three, or one day in two. The researchers found that the fasted mice lived longer than a control group, and that the more they fasted, the longer they lived. They also found that unlike calorie-restricted mice, the fasted mice were not physically stunted.4

Since then, numerous studies have confirmed, at least in rodents, the value of fasting. Not only does fasting extend their lifespan, but it also increases their “healthspan,” the amount of time they live without chronic age-related diseases. Postmortems on rodents that have been calorie restricted show they have far fewer signs of cancer, heart disease, or neurodegeneration.

A recent article in the prestigious science journal Nature points to the wealth of research on the benefits of fasting, while at the same time noting sadly that so far “these insights have made hardly a dent in human medicine.”5 But why does fasting help? What is the mechanism?

Valter has access to his own supply of genetically engineered mice known as dwarf or Laron mice, which he was keen to show me. These mice, though small, hold the record for longevity extension in a mammal. In other words, they live for an astonishingly long time.

The average mouse doesn’t live that long, perhaps two years. Laron mice live nearly twice that, many for almost four years when they are also calorie restricted. In a human, that would be the equivalent of reaching almost 170.

The fascinating thing about Laron mice is not just how long they live, but that they stay healthy for most of their very long lives. They simply don’t seem to be prone to diabetes or cancer, and when they die, more often than not it is of natural causes. Valter told me that during an autopsy, it is often impossible to find a cause of death. The mice just seem to drop dead.

The reason these mice are so small and so long-lived is that they are genetically engineered so that their bodies do not respond to a hormone called IGF-1, insulin-like growth factor 1. IGF-1, as its name implies, has growth-promoting effects on almost every cell in the body. In other words, it keeps your cells constantly active. You need adequate levels of IGF-1 and other growth factors when you are young and growing, but high levels later in life appear to lead to accelerated aging and cancer. As Valter puts it, it’s like driving along with your foot flat down on the accelerator pedal, pushing the car to continue to perform all the time. “Imagine, instead of occasionally taking your car to the garage and changing parts and pieces, you simply kept on driving it and driving it and driving it. Well, the car, of course, is going to break down.”

Valter’s work is focused on trying to figure out how you can go on driving as much as possible, and as fast as possible, while enjoying life. He thinks the answer is periodic fasting. Because one of the ways fasting works is by making your body reduce the amount of IGF-1 it produces.

The evidence that IGF-1 plays a key role in many of the diseases of aging comes not just from engineered rodents like the Laron mice, but also from humans. For the last several years, Valter has been studying villagers in Ecuador with a genetic defect called Laron syndrome or Laron-type dwarfism. This is an extremely rare condition that affects fewer than 350 people in the entire world. People with Laron syndrome have a mutation in their growth hormone receptor (GHR) and very low levels of IGF-1. The genetically engineered Laron mice have a similar type of GHR mutation.

The villagers with Laron syndrome are normally quite short; many are less than four feet tall. The thing that is most surprising about them, however, is that like the Laron mice, they simply don’t seem to develop common diseases like diabetes and cancer. In fact, Valter says that though they have been studied for many years, he has not come across a single case of someone with Laron dying of cancer. Yet their relatives, who live in the same household but who don’t have Laron syndrome, do get cancer.

Disappointingly for anyone hoping that IGF-1 will provide the secrets of immortality, people with Laron syndrome—unlike the mice—are not that exceptionally long-lived. They certainly lead long lives, but not extremely long lives. Valter thinks one reason for this may be that they tend to enjoy life rather than worry about their lifestyle. “They smoke, eat a high-calorie diet, and then they look at me and they say, ‘Oh, it doesn’t matter, I’m immune.’ ”

Valter thinks they prefer the idea of living as they want and dying at age 85, rather than living more carefully and perhaps going beyond 100. He would like to persuade some of them to take on a healthier lifestyle and see what happens, but knows he wouldn’t live long enough to see the outcome.

Fasting and Repair Genes

As well as reducing circulating levels of IGF-1, fasting also appears to switch on a number of repair genes. The reason this happens is not fully understood, but the evolutionary argument goes something like this: As long as we have plenty of food, our bodies are mainly interested in growing, having sex, and reproducing. Nature has no long-term plans for us; she does not invest in our old age. Once we’ve reproduced, we become disposable. So what happens if you decide to fast? Well, the body’s initial reaction is one of shock. Signals go to the brain reminding you that you are hungry, urging you to go out and find something to eat. But you resist. The body now decides that the reason you are not eating as much and as frequently as you usually do must be because you are now in a famine situation. In the past this would have been quite normal.

In a famine situation, there is no point in expending energy on growth or sex. Instead, the wisest thing the body can do is to spend its precious store of energy on repair, trying to keep you in reasonable shape until the good times return once more. The result is that as well as removing its foot from the accelerator, your body takes itself along to the cellular equivalent of a garage. There, all the little gene mechanics are ordered to start doing some of the urgent maintenance tasks that have been put off till now.

One of the things that calorie restriction does, for example, is to switch on a process called autophagy.6 Autophagy, meaning “self-eat,” is a process by which the body breaks down and recycles old and tired cells. Just as with a car, it is important to get rid of damaged or aging parts if you are going to keep things in good working order.

Intermittent Fasting and Stem Cell Regeneration

Fasting not only helps clear out damaged old cells but can also spark the production of new ones. In a particularly fascinating study published in June 2014, Valter and his colleagues showed, for the first time, that fasting can switch on stem cells and regenerate the immune system.7

Stem cells are cells that, when activated, can grow into almost any other cell. They can become brain, liver, heart tissue, whatever. The reason that this recent study is so exciting is because one of the things that happens when you age is that your immune system tends to get weaker. Being able to create new white cells and a more powerful immune system will not only keep infections at bay but may also reduce your risk of developing cancer; mutating cells that could turn into a cancer are normally destroyed by the immune system long before they can escape and multiply.

There have been claims that fasting can harm your immune system and, initially, Valter’s studies seemed to support this view, as he explains, “When you starve, your system tries to save energy, and one of the things it can do to save energy is to recycle a lot of the immune cells that are not needed, especially those that may be damaged. What we started noticing in both our human work and animal work is that the white blood cell count goes down with prolonged fasting.”

Clearly in the long run this would be harmful, as a fall in white blood cells would make you more vulnerable to infections and to cancers. But, as we have seen with hormesis, just because something is bad for you when pushed to the extreme does not mean it is bad when done in moderation. Valter discovered, to his considerable surprise, that if you do a short fast and then eat, you get a rebound effect, with the creation of new, more active cells. “We could not have predicted,” he said, “that fasting would have such a remarkable effect.”

It seems that fasting not only clears out the old, damaged white blood cells and lowers levels of IGF-1, it also reduces the activity of a gene called PKA. PKA produces an enzyme that normally acts like a brake on regeneration. “PKA is the key gene that needs to be shut down in order for stem cells to switch into regenerative mode,” Valter says.

Intermittent fasting seems to give the “okay” for stem cells to go ahead and begin proliferating. This research certainly suggests that if your immune system is not as effective as it was (either because you are older or because you have had a medical treatment such as chemotherapy), then periods of intermittent fasting may help regenerate it.

Michael Experiences a Four-Day Fast

Valter thinks that the majority of people with a BMI over 25 would benefit from fasting, but he also thinks that if you plan to do it for more than a day, it should be done in a proper center. As he puts it, “A prolonged fast is an extreme intervention. If it’s done well, it can be very powerful in your favor. If it’s done improperly, it can be very powerful against you.” With a prolonged fast lasting several days, you also have a drop in blood pressure and some fairly profound metabolic reprogramming. Some people faint. It’s not common, but it happens.

As Valter pointed out, the first time you try fasting for a few days, it can be a bit of a struggle. “Our bodies are used to high levels of glucose and high levels of insulin, so it takes time to adapt. But then eventually it’s not that hard.”

I wasn’t keen to hear “eventually,” but by then I knew I would have to give it a go. It was a challenge, and one I thought I could win. Brain against stomach. No contest. I had recently had my IGF-1 levels measured, and they were high. Not super high, as he kindly put it, but at the top end of the range (see my data on page 64).

High levels of IGF-1 are associated with a range of cancers, among them prostate cancer, which troubled my father. Would a four-day fast change anything?

I had been warned that the first few days might be tough, but after that I would start feeling the effects of a rush of what Valter termed well-being chemicals. Even better, the next time I fasted would be easier, because my body and brain would have a memory of it and understand what it was I was going through.

Having decided that I would try an extended fast, my next decision was how harsh to make it. A number of different countries have a tradition of fasting. The Russians seem to prefer it tough. For them, a fast consists of nothing but water, cold showers, and exercise. The Germans, on the other hand, prefer their fasts to be considerably gentler. Go to a fasting clinic in Germany and you will probably be fed around 200 calories a day in comfortable surroundings.

I wanted to see results, so I went for a British compromise. I would eat 25 calories a day, no cold showers, and just try working normally.

So on a warm Monday evening I enjoyed my last meal, an extremely filling dinner of steak, fries, and salad, washed down with beer. I felt a certain trepidation as I realized that for the next four days I would be drinking nothing but water, sugarless black tea, and coffee, and eating one measly cup of low-calorie soup a day.

Despite what I’d been told and read, before I began my fast I secretly feared that hunger would grow and grow, gnawing away inside me until I finally gave in and ran amok in a cake shop. The first twenty-four hours were quite tough, just as Valter had predicted, but as he also predicted, things got better, not worse. Yes, there were hunger pangs, sometimes quite distracting, but if I kept busy they went away.

During the first twenty-four hours of a fast there are some very profound changes going on inside the body. Within a few hours, glucose circulating in the blood is consumed. If that’s not being replaced by food, then the body turns to glycogen, a stable form of glucose that is stored in the muscles and liver.

Only when that’s gone does it really switch on fat burning. What actually happens is that fatty acids are broken down in the liver, resulting in the production of something called ketone bodies. These ketone bodies are now used by the brain instead of glucose as a source of energy.

The first two days of a fast can be uncomfortable because your body and brain are having to cope with the switch from using glucose and glycogen as a fuel to using ketone bodies. The body is not used to them, so you can get headaches, though I didn’t. You may find it hard to sleep. I didn’t. The biggest problem I had with fasting is hard to put into words; it was sometimes just feeling “uncomfortable.” I can’t really describe it more accurately than that. I didn’t feel faint, I just felt out of place.

I did, occasionally, feel hungry, but most of the time I was surprisingly cheerful. By day three the feel-good hormones had come to my rescue.

By Friday, day four, I was almost disappointed that it was ending. Almost. Despite Valter’s warning that it would be unwise to gorge immediately upon breaking a fast, I got myself a plate of bacon and eggs and settled down to eat. After a few mouthfuls I was full. I really didn’t need any more and in fact skipped lunch.

That afternoon I had myself tested again and discovered I had lost just under three pounds of body weight, a significant portion of which was fat. I was also happy to see that my blood glucose levels had fallen substantially and that my IGF-1 levels, which had been right at the top end of the recommended range, had gone right down. In fact, they had almost halved. This was all good news. I had lost some fat, my blood results were looking good, and I had learned that I can control my hunger. Valter was extremely pleased with these changes, particularly the fall in IGF-1, which he said would significantly reduce my risk of cancer. But he also warned me that if I went back to my old lifestyle, these changes would not be permanent.

Valter’s research points toward the fact that high levels of protein, the amounts found in a typical Western diet, help keep IGF-1 levels high. I knew that there is protein in foods like meat and fish, but I was surprised there is so much in milk. I used to like drinking a skinny latte most mornings. I had the illusion that because it is made of skim milk, it is healthy. Unfortunately, though low in fat, a large latte comes in at around 11 grams of protein. The recommendation is that you stick to government guidelines, which can be found at websites like http://www.cdc.gov/nutrition/everyone/basics/protein.html. Recommended levels vary according to age and gender. They are around 46 grams of protein for women between 19 and 75, and 55 grams of protein for men between 19 and 75. I realized that the lattes would have to go.

Fasting and Weight Loss

I did the four-day fast, as described above, mainly because I was curious. I would not recommend it as a weight-loss regimen because it is completely unsustainable. Unless they combine it with vigorous exercise, people who go on prolonged fasts lose muscle as well as fat. Then, when they stop (as they must eventually do), the risk is they will pile the weight right back on.

Fortunately, less drastic, intermittent fasting, the subject of this book, leads to steady weight loss, which seems to be both sustainable and without muscle loss.

ADF, Alternate-Day Fasting

One of the most extensively studied forms of short-term fasting is alternate-day fasting. As its name implies, it means you eat no food, or relatively little food, every other day. Dr. Krista Varady of the University of Illinois at Chicago has done a lot of the more recent studies in this area.

Krista is slim, charming, and very amusing. We first met in an old-fashioned American diner, where I guiltily ate a burger and fries while Krista told me about the work she has been doing with human volunteers.8 The version of ADF she has been testing is one where on fast days volunteers are allowed 25 percent of their normal energy needs, so men are allowed around 600 calories a day; women, 500 calories a day. On her regimen they eat all their calories in one go, at lunch. On their feed days they are asked to consume 125 percent of their normal energy needs.

Krista has done a number of studies on ADF, and what surprised her is that, although they are allowed to, people don’t go crazy on their nonfast days. “I thought when I started running these trials that people would eat 175 percent the next day; they’d just fully compensate and wouldn’t lose any weight. But most people eat around 110 percent, just slightly over what they usually eat. I haven’t measured it yet, but I think it involves stomach size, how far that can expand out. Because eating almost twice the amount of food that you normally eat is actually pretty difficult. You can do it over time; people who are obese, their stomachs get bigger to accommodate, you know, 5,000 calories a day. But just to do it right off is actually pretty difficult.”

In her earlier studies, the subjects were asked to stick to a low-fat diet, but what Krista wanted to know was whether ADF would also work if her subjects were allowed to eat a typical American high-fat diet. So she asked thirty-three obese volunteers, most of them women, to go on ADF for eight weeks. Before starting, the volunteers were divided into two groups. One group was put on a low-fat diet, eating low-fat cheeses and dairy, very lean meats, and a lot of fruit and vegetables. The other group was allowed to eat high-fat lasagna, pizza, the sort of diet a typical American might consume. Americans consume somewhere between 35 and 45 percent fat in their diet.

As Krista explained, the results were unexpected. The researchers and the volunteers had assumed that the people on the low-fat diet would lose more weight than those on the high-fat diet. But if anything, it was the other way around. The volunteers on the high-fat diet lost an average of 12.32 pounds, while those on the low-fat diet lost 9.24 pounds. They both lost about 2¾ inches around their waists.

Krista thinks that the main reason this happened was compliance. The volunteers randomized to the high-fat diet were more likely to stick to it than those on the low-fat diet simply because they found it a lot more palatable. And it wasn’t just weight loss. Both groups saw impressive drops in LDL cholesterol (the bad cholesterol) and in blood pressure. This meant that they had reduced their risk of cardiovascular disease, of having a heart attack or stroke.
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