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“The life-changing new plan that’ll make you

healthier, happier and slimmer.”

Daily Mail


 



“This book contains a very clear and understandable summary of the latest research and hopefully will go far to teach the public about our science (for which I am very grateful!).”

Dr Nicholas Chia, Microbiome Program,

Mayo Institute


 



“A fascinating journey exploring the gut and its tiny inhabitants. As Michael Mosley points out, we are only just beginning to get to grips with this mysterious world. Do try his pumpkin porridge or purple sauerkraut and examine your gut feelings.”

Dr Roy Taylor, Professor of Medicine and Metabolism,

Newcastle University


 



“The Clever Guts Diet is well researched and well written. This emerging area of research is making us all reconsider how important gut health is and what we can do to optimise it.”

Dr Clare Tait, Consultant Dermatologist and Fellow,

Royal College of Physicians
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The information contained in this book is provided for general purposes only. It is not intended as and should not be relied upon as medical advice. The publisher and authors are not responsible for any specific health needs that may require medical supervision. If you have underlying health problems, or have any doubts about the advice contained in this book, you should contact a qualified medical, dietary or other appropriate professional.

















‘All disease begins in the gut.’

Hippocrates of Kos,

the father of modern medicine
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Introduction



Although this book has ‘diet’ in its title, it is not really about losing weight. That may well happen, if you eat the foods and do the things I recommend, but that’s not its primary purpose. The Clever Guts Diet is a ‘diet’ in the same way you might talk about being on a vegetarian diet or a Mediterranean diet. It’s not about calories or restriction; it’s about the sort of food and lifestyle changes you should make if you have gut problems, or simply want to keep yours in good condition.

The gut is not a glamorous organ. When I was at medical school many of my fellow students wanted to study the brain, by training as neurosurgeons, or become cardiologists, experts in the heart. I never heard anyone say they wanted to dedicate their life to the gut. And yet it is extraordinary – a part of the body, hitherto relatively unexplored, with which I have recently become rather obsessed. Thanks to a huge amount of new research, probing the world within our guts is changing our understanding of the way our bodies work.

As well as extracting energy from our food, the gut accounts for most of our immune system and produces more than two dozen hormones that influence everything  from our appetite to our mood.

I also love the fact that, buried in our intestines, deep inside its tissue, is a very thin layer of brain. It’s called the enteric system and it is made up of the same cells, neurons, which are found in the brain. There are over 100 million neurons in the gut, as many as you would find in the brain of a cat. Except, instead of being in one big lump, like the brain on top of your neck, the neurons in your gut are spread out in a thin mesh that extends all the way from your throat to your rectum. This ‘second brain’ doesn’t do much geometry or worry about tax returns, but it does orchestrate digestion and moderate gut pain.

When we talk about having ‘gut feelings’ or ‘gut instincts’ we are reflecting the reality of how closely our guts and our brains are entwined. In this book I am going to be talking a lot about the ‘gut–brain axis’ and the new science that surrounds it.

Your gut is a wonderful piece of engineering and I hope, after you have read this, you will share my enthusiasm for it. But in many ways the star of the digestive show is not actually part of the human body at all – it is the one to two kilos of microbes that live in your gut and make up the microbiome.

Until recently the world of the microbiome was a dark, dank and private one. Down there live creatures that have never seen the light of day, more than 50 trillion of them, at least 1000 different species, a richer diversity of life than you would find in a rainforest.

As is often the case with new scientific discoveries, a lot of  genuine research has been misinterpreted and findings have been exaggerated. And, just as these microbes were previously ignored, now they are in danger of being seriously overhyped. Recent research shows that we are not ‘90 per cent bacteria’ and ‘10 per cent human’, as many books and articles have claimed, but more like 50:50.1

In fact, according to one of the researchers who helped explode this myth, the proportions are so similar that ‘each defecation may flip the ratio to favour human cells over bacteria’.

More importantly, while there are foods that will help your microbiome thrive (and that’s why this book contains recipes), few of the products that are sold on this basis have credible science behind them. When it comes to prebiotics, probiotics and supplements, I will show you what works, and what doesn’t.

Our widespread ignorance about the microbiome arises from the fact that, until quite recently, its inhabitants, microbes, were impossible to study. We knew they helped protect the gut from dangerous invaders; that they synthesised a few vitamins; and that they gobbled up fibre that our bodies can’t digest.

Now we know they do far more than that:


1. They help regulate our body weight. As we’ll see in later chapters the microbes in your gut can decide how much energy your body extracts from the food you eat; they control hunger signals; they help decide which foods you crave; and they determine how  much your blood sugar spikes in response to a meal. Can your microbiome make you fat? It certainly can. Can you change your microbiome so it works with you rather than against you? You certainly can, and I will show you how.

2. The microbiome not only protects our guts from invaders, it teaches and regulates our entire immune system. Over the last half-century we have seen a massive rise in allergic diseases, such as asthma and eczema, caused by an overactive immune system. We have also seen a huge surge in autoimmune diseases, ranging from inflammatory bowel disease to type 1 diabetes, which again are primarily caused by an immune system that has got out of control. I will show you how changing the mix of bacteria in your gut can reduce the impact of these diseases.

3. The microbiome takes the bits of food our body can’t digest and converts them into a wide range of hormones and chemicals. These, it seems, can control our mood, as well as our appetite and general health. Changing your biome may reduce anxiety and lessen depression.



The tragedy is that, in our ignorance, we have been laying waste to our microbiome and its population of microbes, or ‘Old Friends’. They’ve been given that name because they have evolved with us over millions of years,  and also because so many of them are essential to our health. Just as we have ravaged the rainforests and consigned numerous animal species to oblivion, so we have decimated the populations that live inside us. Fortunately we can help these Old Friends bounce back. I will show you how.

I will also be looking into the latest treatments for a number of gut problems, ranging from gluten intolerance to irritable bowel syndrome. These are diseases that many people struggle with, in part because doctors are often bad at both diagnosing and treating them. They are frequently dismissed as ‘psychosomatic’ – that is, the product of anxiety or depression.

The same used to be said of stomach ulcers. Also known as gastric ulcers, these are open sores that develop on the lining of the stomach and small intestine.

Back in 1994, when I made a television programme about ulcers (which I unimaginatively called Ulcer Wars), they were common and considered incurable. It was widely believed that they were caused by stress, which made your stomach produce too much acid, and that was what did the damage. The standard medical advice was to eat bland food, change your stressful lifestyle and take a drug to reduce acid production. If that didn’t work, and it often didn’t, you might find yourself in the hands of surgeons having parts of your stomach and small bowel removed.

But in Perth, Western Australia, there were a couple of doctors who did not think that stress was the real cause of ulcers. They argued that most ulcers are the result of  infection by a previously unknown bacterium that they had identified and named Helicobacter Pylori.

To make his point, in 1984 one of the scientists, Dr Barry Marshall, brewed up a flask of Helicobacter and swallowed it. A few days later, as he smilingly told me, he started vomiting. He had himself endoscoped; a small tube was passed down his throat and into his stomach. Samples of his now inflamed stomach lining were removed. These showed that his stomach had been colonised by Helicobacter.

Barry’s wife, Adrienne, worried that he would become seriously ill, insisted that he stop the experiment. So Barry took a handful of antibiotics, which he had previously shown could kill Helicobacter, and soon his stomach was back to normal.

Ten years later, and despite extensive research showing that a short course of antibiotics could cure stomach ulcers, most of the experts I interviewed for my film dismissed Barry’s work out of hand. One told me he refused to believe a major breakthrough could have come out of an ‘academic backwater like Perth’. A gut expert who reviewed my film in the British Medical Journal described it as ‘one sided and tendentious’.

Normally you make a documentary, it goes out, and that is that. Not with Ulcer Wars. I received tens of thousands of letters (these were the days before the internet or email) from people in terrible pain, who had not responded to standard treatments. I ended up sending out thousands of fact sheets, describing the science and Barry’s antibiotics protocol. 

I still have some of the letters I got back, including one from a guy called Brian whose ulcer was not responding to standard treatment and who had been told to give up the high-powered job he loved and have most of his stomach removed. He took my fact sheet to his doctor, and begged for a course of antibiotics. His doctor reluctantly agreed and within a couple of weeks he was completely cured. He wrote to me regularly afterwards to say he is still going strong.

The tide slowly turned and I was delighted when Barry Marshall and Robin Warren won the Nobel Prize for Medicine for their work in 2005. Looking for and treating Helicobacter infection when people have gastric ulcers is now completely standard practice.

The point I’m making is not that antibiotics are the solution to everything. They aren’t and their overuse has created other serious gut problems. Nor am I suggesting that stress doesn’t matter. It does, and I will show you proven ways to de-stress.

The point is that many diseases have been dismissed as psychosomatic simply because doctors haven’t had the right tools to investigate them properly. In the 1930s asthma was treated by psychotherapy because of the mistaken belief that it was ‘all in the mind’. Autism and schizophrenia were once blamed on poor parenting.

One reason I’ve written this book is that I’m convinced that many common gut conditions are better treated by a change in diet than by drugs or antidepressants.

The initial chapters provide an overview of the gut,  which I have written in the form of a journey through my own intestines. These chapters include not only what the gut does, but also what happens when it goes wrong.

Chapter 3 introduces us to the wonderful world of the microbiome and some of the more influential tribes that you will find down there.

Subsequent chapters look at the unexpected ways in which our microbiome influences us, before moving on to scientifically tested ways to keep it in good shape. And finally there is a section of recipes from nutritional therapist Tanya Borowski and GP Clare Bailey.

I’ve learnt a great deal that has surprised me, and got such a lot of practical benefit from researching this book. I now eat a much wider range of foods, including fermented foods I’d never tried before. I’ve thoroughly enjoyed the journey. I hope you do too.











PART I













1

Down the Hatch



As I stood there in the Science Museum in London I began to wonder if this really was such a great idea. In a moment of exuberance I had agreed to take part in a live event at the world-famous museum. I’d said I would swallow a small pill-shaped camera, linked via sensors on my body to a giant screen so that an audience of hundreds of people would be able to explore, along with me, the intimate, alien world of my guts.

During my medical training and more recently as a television presenter, I have taken part in some pretty bizarre and painful experiments, but nothing quite like this. In preparation I had fasted for 36 hours and taken some powerful laxatives. This was to ensure that the camera would have as clear a view as possible when it got to the murkier parts of my digestive system.

I realised that once I had swallowed the camera I would have no further control of it – how long it would take to work its way through my guts was anybody’s guess. We know that food can take up to three days to travel from lips to exit, sometimes even longer. I expected that, because  I had drunk four litres of laxative the night before, my pill cam would travel rather more quickly than normal. But my audience were warned that if they were waiting for the camera to pop out the other end they could be in for a very long wait.

The camera I had to swallow was smooth and oblong, a bit more than a centimetre long, the size of a large vitamin pill. Considering the fact that it houses the equivalent of a film crew, complete with lights and camera, it is impressively small. But still a bit of a gulp. It’s a bit of kit that is normally used by gastroenterologists to go to the parts of their patients that endoscopes and colonoscopes can’t reach.

When everything was set up, I swallowed the pill cam, with the help of a glass of water. Down it went, past my tonsils and into my oesophagus, beaming live pictures as it travelled. When you swallow food, the oesophagus detects it as it touches its wall and the muscles begin to contract, pushing the food further down. The contraction is so powerful that in theory you could eat while standing on your head.

That was what was supposed to happen. In fact, the camera got stuck at the bend where the oesophagus meets the stomach.

I had a moment of panic when I wondered whether I would end up in surgery having my gullet operated on, but fortunately after jumping up and down on the spot for a few moments the camera navigated the narrowing and dropped into my stomach. 

Seeing your stomach from the inside, via a fish-eye lens, is an unusual experience. Down there is a cavernous, exotic landscape – pulsing and throbbing with movement. It was pink and pulsatile, a place of slobber and rawhide. When it is empty, the mucosa that lines the stomach is thrown up in folds like a boggy marsh. It reminded me of the surface of Mars. Except slimier. And much more active.

The walls of the stomach are constantly on the move, contracting and folding in on themselves. If the camera had been digestible it would have been pounded and mashed into fragments, then dunked in gastric juices as acidic as a car battery. This acid bath is there to destroy any harmful bacteria or parasites that you swallow along with your food.

In some people, the highly acidic contents of the stomach can leak back up into the oesophagus. Known as acid reflux, this can be very painful as it tends to burn the lining. It is commonly treated with acid-suppressing drugs. (If symptoms are mild, ginger tea can help – infuse a couple of slices of fresh ginger in hot water for about 30 minutes. Drink it before a meal.)


 



Interestingly, it wasn’t a camera that gave us the first real insights into our digestive workings. It was, instead, a terrible accident.

The story begins in June 1822, when a young Canadian boatman, Alexis St Martin, working on the shores of Lake Michigan, was accidentally shot in the chest. The blast ripped through his ribs, his lungs and the front wall of his  stomach. Parts of his undigested breakfast started pouring out of his body, along with bits and pieces of his torn stomach. The first person on the scene was a young army doctor called William Beaumont. He dressed the wound, but things didn’t bode well and he really didn’t expect Alexis to live. Still, survive he did – and in doing so he laid the foundations of our modern understanding of the guts.

Alexis’s original wound was huge, about the size of a man’s palm, high up on the left side of his chest. We tend to think of the stomach as lying somewhere in the middle, down by the belly button, as that is where a lot of the gurgling noises and stomach pains seem to come from, but it’s actually much higher up, right below the diaphragm. The giant hole in his chest shrank, but never fully closed, leaving an opening leading directly from the outside into his stomach. An opening, or hole, like this is known as a fistula.

This was obviously unfortunate for Alexis St Martin, but a great opportunity for William Beaumont to study the living digestive system in a way that no other surgeon or physician had ever been able to do before.

To keep Alexis close, Beaumont employed him as his handyman and embarked on a series of investigations that went on for nearly 10 years.

He would wrap up food in muslin bags – bits of vegetable or meat – and then pop them directly into Alexis’s stomach via the fistula. He would leave the bag for a while, then pull it out to see what had happened. A bit like brewing a cup of tea. 

As well as putting things into the hole in Alexis’s stomach, Beaumont sucked juices out. And it was these experiments that proved to be truly revolutionary, because they turned popular beliefs about digestion on their head.

At that time, the early years of the 19th century, it was assumed that digestion was purely mechanical, the muscles in the stomach mashing up the food. Beaumont showed that this was not true. Digestion is also a chemical process. He discovered, for example, that the juice he sucked out from Alexis’s stomach was full of hydrochloric acid, which is highly corrosive. He also discovered that these juices were full of digestive enzymes that could break down food if they were mixed together in a bowl.

What happens when you eat and drink

I was keen to see some of this activity going on in my own stomach, so with the camera still in place I ate a meal of steak, chips and vegetables, washed down by a glass of apple juice.

I was soon watching, along with my enthralled and slightly disgusted audience, the food and drink that I’d just swallowed arrive in my stomach. The liquid swiftly ran down the walls to the bottom of the stomach, where it joins the small intestine. This is known as the gastroduodenal junction. Down there is a muscular valve, the pyloric sphincter, which acts like a bouncer at a night club, deciding who or what is allowed to pass. When the  sphincter is contracted, closed, it holds the food you’ve eaten in your stomach, allowing the digestive juices and mechanical pounding to do their work. Once it decides that something has been sufficiently pulverised, it opens up and allows it to pass into your duodenum. The whole process has to be carefully orchestrated, which is why you have so many brain cells down there.

Anyway, after a brief pause, the pyloric sphincter decided the apple juice I’d drunk was OK, so it was allowed to pass into my small intestine, like water emptying out of the bath.

There is a useful lesson here for anyone who wants to lose weight: don’t drink your calories.

Unlike those in food, the calories we consume in the form of drink don’t fill us up, and some of the worse offenders are the treats which people fondly imagine are healthy. In particular we’ve been sold the idea that fruit juice and smoothies are good for us because they come from a natural source and contain vitamins. The truth is, unless they are freshly made, they are not a great source of nutrients. What they are good at – the main reason they are so popular – is delivering a very rapid sugar hit to your brain.

You drink the juice, it goes down the hatch, swiftly through your stomach and into your small intestine where the sugar is extracted and absorbed into your bloodstream and transported to your brain. Your brain releases the ‘feel good’ hormone, dopamine, and you get that familiar sugar kick. Yeah! Give me more of that stuff.

The surplus energy from all that sugar has to go somewhere, and unless you burn it off quickly by doing lots of exercise, it will be stored as fat, either in your liver or around your gut. There are around 120 calories in a small cup or carton of apple or orange juice, the equivalent of five teaspoons of sugar. It may be ‘natural’ but it is still sugar and your body will treat it like Coca Cola. Shop-bought smoothies have similar levels of sugar to fruit juice, some even higher. Drop for drop, grape juice is the worst of the juices, with a single cup containing as much sugar as four doughnuts.

Can you run it off through exercise? Yes, but many people underestimate how much extra exercise they have to do to burn off the calories contained in a small treat.

You may think, ‘well, in that case I’ll have one of those drinks with zero-calorie sweeteners that I’ve seen advertised everywhere.’ Sadly, the evidence is mounting that drinking these can lead to inflammation in the gut and an increased risk of obesity. (For more on this, see page 152).

It is far better to train your taste buds to go for something less sweet. When I’m thirsty I stick to tea, coffee, herbal tea and water. I love chilled fizzy water with flavourings like lemon, lime juice or just a slice of cucumber.

Although I am not a fan of fruit juice or smoothies, I do enjoy eating fruit, particularly apples and pears, which are less sweet. One of the big differences between eating an apple and drinking it in the form of apple juice is that an apple has far more nutrients and a lot more fibre, so it will hang around inside your stomach for a lot longer and you won’t get such a big sugar rush. The undigested bits of the  apple will also pass through your small intestine and down into your large intestine, where they will help feed your ‘good’ bacteria. More on that later.

The simple message is that while eating an apple will fill you up, drinking apple juice will leave you hungrier and fatter.

Alcohol

While we are on the subject of drink, what about alcohol? What happens when you knock back a glass of wine or beer? Like any drink it swiftly passes into your stomach. If your stomach is empty then the alcohol will irritate the lining, making the blood vessels swell, increasing both the speed with which the alcohol is absorbed into the blood and the amount of it that goes in.

If you have had something to eat before you drink, particularly something fatty, it will line your stomach, acting as a physical barrier to the booze. So instead of passing straight into the blood vessels that line your stomach, the alcohol will pass out through the pyloric sphincter and into your small intestine.

The small intestine is where most alcohol is absorbed. If it goes into your blood by this route, it takes longer to get into your bloodstream, and so to your brain. If you drink on an empty stomach, your brain typically gets a peak alcohol hit somewhere between 30 and 60 minutes later. If you eat something fatty before you start drinking, that  peak will be delayed by up to an hour.

Once alcohol hits your brain, it depresses your inhibitory centres. Contrary to what it may feel like, alcohol is not a stimulant. When I drink too much I normally have a short period of uninhibited fun, followed by a slump and a strong desire to go to sleep. Drinking more than a glass or two of wine doesn’t make me good company for long. To slow my drinking, I aim to alternate a glass of water with every glass of wine.

With alcohol in your system, your liver now gets to work, busily breaking it down. First it turns it into a mildly toxic substance called acetaldehyde. This then gets converted into vinegar (acetic acid) and eventually into carbon dioxide and water.

It is the build-up of acetaldehyde (which is more toxic than alcohol) that causes flushing and makes hangovers such a painful experience.

Your liver can break down roughly one unit of alcohol an hour. Drink faster than that and you will get smashed. Keep on drinking heavily and you will eventually destroy your liver.

My wife is not a big drinker, which is just as well. If a woman decides to try and match a man drink for drink, she will normally get drunker, more quickly. That is partly because women tend to be smaller, but also because they have less muscle and more body fat. Some alcohol gets absorbed by your muscles, and thus removed from your system, but fat and alcohol simply don’t mix.

Hormones also play a part in metabolising alcohol, and  a woman who goes drinking just before she has her period will find less booze will have the same effect.

Does mixing drinks make you drunker? Broadly, no. How drunk you get is mainly down to how much alcohol you drink, though fizzy drinks are an exception. If you decide to start your evening with a glass of champagne (or sparkling wine), the carbon dioxide in the drink will open the pyloric sphincter valve linking your stomach to your small intestine, allowing the alcohol to pass into your system faster, and getting you drunk more quickly.

Although I have given up fruit juice, I still drink alcohol. That’s not only because I like it, but because I believe there are health benefits to be had from moderate drinking. More on that later.

Meanwhile, back to my stomach.

Digestion

When we left it I had just eaten steak, chips and veg, along with a glass of fruit juice. The fruit juice passed through my stomach with hardly a pause, and on to my small intestine where it gave me a sugar hit. My ‘second brain’ or enteric system that controls digestion decided to keep the solid part of my meal in my stomach for further processing.

Thanks to the pill cam, which my stomach had obviously decided was a particularly tough bit of gristle that needed a lot of extra pounding, I could watch the whole fascinating process unfold. The solid bits of food were soon  being churned up by the muscles in my stomach, while at the same time being doused in gastric juices, which are released at the sight, smell or even thought of food. It’s this combination of movements and chemistry that turns lumps of food into a creamy mush known as chyme.

Chunks of green veg would fly past the camera, along with less obviously recognisable white blobby bits of what I assumed must be meat – soon to be broken down into meat fibres. The veg I’d eaten, kale, was extremely fibrous, which is why my stomach was finding it hard to process. The potato chips, on the other hand, swiftly started to break apart under the action of acid and enzymes. Reduced to a soggy mass, they were the first of the solid food I’d eaten to be passed on to the next part of the digestive process, my small intestine.

Like the sugary drink that had gone before, foods like pasta, potatoes, rice and bread are low in fibre and rapidly converted into energy. Once they reach your small intestine they are broken down and absorbed to give you a big blood sugar surge. Foods that are rich in protein, fat or fibre, on the other hand, take much longer to be processed and absorbed.

Cutting back on readily absorbable carbs, like bread, potatoes and rice, will probably help you avoid big blood sugar surges, and thus prevent weight gain and type 2 diabetes. However, as we shall see, some people are far more sensitive to these sorts of foods than others.

The green veg I had eaten hung around in my stomach for a surprisingly long time, as did the steak. It can take a  couple of hours for a steak to be digested and give up its nutrients, which is one reason why we talk about having a ‘second stomach’ when it comes to dessert.

If your body hasn’t finished digesting your main meal, your brain may still think, ‘I’m hungry, I could murder a bit of cheesecake.’ If you eat slowly, taking time over your meal and perhaps pausing after the main course, you will find the desire for a sugary dessert begins to fade.

There’s another good reason to linger over your meal, and that is to give your hunger hormones time to kick in.

Appetite hormones

To accommodate a big meal, your stomach has to expand from the
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Summary


	Digestion is a complex process, organised and co-ordinated by your second brain, the one that runs the full length of your intestines.

	When you have a meal, fluids are the first thing to pass through your stomach and get absorbed. This is great if you’ve been drinking water, tea or coffee (rich in antioxidants), but terrible if what you have been drinking is sugar-laden. Then you’ll get big sugar spikes, loads of calories, and feel hungry soon afterwards. 

	Like sugary drinks, easily digestible carbs, such as bread, potatoes and rice, are rapidly broken down and absorbed. Being ‘easily digestible’ sounds good, but unless you need the energy immediately (because you are doing lots of exercise) they will also produce a blood sugar spike, followed by a crash.

	Foods that are rich in protein, fat or fibre (eggs, meat, vegetables, wholegrains) are much more slowly absorbed and will keep you fuller for longer. Eating plenty of fibre, particularly if you get it from vegetables and grains, is very important for feeding the ‘good’ bacteria that live in your large intestine. We will find out much more about these Old Friends, and how to keep them happy, later in the book.
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