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Guide to abbreviations and measures

1 gram (g) = 1,000 milligrams (mg) = 1,000,000 micrograms (mcg or μg)

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

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

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

100iu of vitamin D = 2.5mcg

100iu of vitamin E = 67mg

In this book calories means kilocalories (kcals)

References and further sources of information

Hundreds of references from respected scientific literature have been used in writing this book. Details of specific studies referred to are listed on pages 390–402. On page 385 you will also find a Recommended Reading list, which suggests the best books to read if you wish to dig deeper into the topics covered in this book.



Introduction


The human gut, despite being seen as the somewhat poor relation of the more ‘sexy’ organs such as the brain and heart, is the hub of good health. Far from being just the ‘plumbing’ that many people consider it to be, the gut plays numerous vital roles within the body. In fact, good health starts in the gut, because it is here that your inner world (the internal parts of your body) meets the outer world (the food you put into your body). The ‘skin’ of your digestive tract is wafer thin – a mere one-quarter the thickness of a sheet of paper – but were you to lay it out flat it would cover a surface area of a tennis court (250m2). It is here that all the action happens.


We are frequently told that ‘you are what you eat’, but contrary to popular belief, you are not. You are what you can digest and absorb. Over a lifetime, no less than 100 tonnes of food will pass along the digestive tract, and you’ll produce 300,000 litres of digestive juices – 10 litres a day – to break it down. These digestive juices pour into your digestive tract on a mission to break down complex food particles into something simple, such as a sugar, that can be actively transported into your bloodstream and, from there, to all your body’s cells.


Amazingly, most of the billions of cells that make up this barrier between your body and the environment are renewed every four days. That is why your digestive system is a hive of activity, only matched by your liver, the central processing organ, and the brain.


Surprising as it may seem, the gut is often considered to be the second brain, because the gut and the brain are in constant communication. Many vital brain-communicating chemicals, such as serotonin, are made in the gut, and this is why having a healthy gut leads to good mental as well as physical health.


Like other animals, we spend our physical lives processing organic matter, extracting nutrients, building materials and fuel, and eliminating the rest. How good we are at this process determines our energy level, longevity, and state of body and mind. A professor at the Harvard School of Medicine once rightly said, ‘A strong stomach and a good set of bowels are more important to human happiness than a large amount of brains.’


Before birth, children are connected to their mothers, and they receive nourishment directly into their bloodstream. At birth the umbilical cord is cut and the digestive system takes over. As we take over our own nourishment we lose that direct maternal dependence, and become totally dependent on external sources of food. Our very survival depends on it.


At one time we depended upon our senses of sight, touch, taste and smell to guide us towards nourishment in the natural world. Nowadays, however, our senses, cleverly manipulated by artificially coloured, flavour-enhanced and sweetened convenience foods, have become our masters. We have, for example, a need for essential fats. In our mouths, accordingly, are fat receptors that respond to the ingestion of essential fats. If, on the other hand, we eat fake fats designed to simulate the texture of fat, the fat receptors are not so strongly stimulated and do not pass on the message of satisfaction. Consequently, we continue to crave fat and continue to choose the wrong kind of fat, causing ourselves many long-term health problems.


Our food, and the urban world we inhabit, has denatured us. We no longer receive the correct bacterial exposure in our over-sanitised world, and, consequently, the fingerprint of our gut bacteria has altered to the point where many people become increasingly intolerant, or even allergic to various foods.


Plants exist to capture energy from the sun and convert it into sugars that feed, via their roots, microorganisms that make up the soil. Modern farming methods destroy the careful balance of the soil, and thus the health of the plants, which we then eat.


Similarly, our food and the bacteria in our guts are like the soil of our system. Our ‘roots’ are the villi, the protrusions from the gut wall that feed off what we eat. We ‘gather’ food to feed these bacteria, but modern food is destroying this careful balance between the body and its bacteria, between humans and microorganisms in the gut.


The role of gut bacteria in health has come a long way since I started studying nutrition, and the evidence for their benefit has grown exponentially since I wrote the first version of this book back in 1998. I remember when scientists first identified the ‘human’ strains of bacteria and cultivated them to promote gut health, reported in a damning newspaper article headed ‘Let them eat shit’. Yet, so much scientific evidence now highlights the importance of the right balance of bacteria in the gut, not only for good health but also for weight loss.


Taking in all the nutrients we need at optimal amounts is not only a recipe for a long and healthy physical life, but it also helps us to achieve our full potential as human beings. Because the body knows when it is receiving everything it requires for its survival, our energy and consciousness can be directed towards fulfilling other needs.


The consequences of sub-optimum nutrition are evident in the increasing incidence of digestive problems and diseases. Every other person, it seems, suffers from bloating, indigestion or irritable bowel syndrome (IBS), a food intolerance or an allergy. Most are constipated, and colorectal cancer is fast becoming the number-one killer of people under the age of 50.


There is no doubt that many of us are digging our own graves with a knife and fork. No longer is most of society’s suffering the result of poverty. Indeed, much of the Western world’s illness is the consequence of eating too much, rather than too little, and eating the wrong kinds of food.


As a result, there is a quiet epidemic of digestive problems, including indigestion, infections, acid reflux, IBS, stomach bugs, ulcers, Crohn’s disease, colitis and diverticulitis, candidiasis and consequent chronic fatigue.


Whether or not you are currently suffering from any of these ailments, the chances are that you could tune up your digestion and reap rewards in terms of extra health and energy. This book is designed to help you do just that.


Parts I and II explain the digestive system, describing each step along the way, from the beginnings of digesting your food to the act of absorbing nutrients into the body. I explain what goes wrong and how you can adjust your eating to ensure optimal digestion and absorption, which foods to avoid and which to eat more of.


Part III focuses on specific digestive problems – from indigestion to stomach ulcers, and heartburn to IBS and bloating – and the solutions that can help to restore your digestive health. If you have developed a gut infection, be it candida, dysbiosis or a less common gut infection, I’ll show you how to restore your gut health. I also focus on inflammatory bowel disorders, from Crohn’s to ulcerative colitis.


Part IV puts it all together into an action plan that you can use to clean up your digestion, detoxify your body and experience the consistent energy and clarity of mind that come from optimally nourishing yourself.


Part V gives you delicious digestion-friendly recipes, to help you enjoy the process of becoming, and staying, digestively healthy.


In each chapter you will find simple guidelines for you to follow to improve your digestion. With current testing methods and recent advances in natural treatments, the vast majority of digestive problems can be solved with relative ease, little expense and no need for invasive tests or treatment. The digestive tract is one of the most regenerative parts of the body and, with the most suitable diet, the majority of digestive problems can be swiftly resolved. For those without any apparent digestive problems, following the guidelines in this book may improve your ability to derive energy from food, thus increasing your vitality and resistance to disease.


I wish you the very best of health,


Patrick Holford




PART I


IMPROVING YOUR DIGESTION




CHAPTER 1


The Digestive System – the Very Beginning


The gut is as vital to our health as our heart, yet few people know much about the workings of this amazing organ. This chapter will begin to address that. The digestive tract, which is technically known as the gastrointestinal tract, is about 10m long and has various organs attached to it which produce digestive juices.


Although it is inside the body, the digestive tract is in contact with the outside world, because it is here that food is broken down from the larger pieces that we eat into smaller particles that can then be absorbed into the body.


The stages of digestion


Surprising as it may seem, digestion starts as soon as you think about, smell or see food you want to eat because it is at this point that your body starts producing digestion enzymes in anticipation of what is to come.


The mouth


The first act of digestion starts in the mouth, where the act of chewing food begins to physically break it down. Leading into the mouth are salivary glands, which, unsurprisingly, produce saliva. Saliva has a dual role: it lubricates the food to make it easy to swallow and it begins to break it down, due to the action of the digestive enzyme ptyalin. Food then passes down the throat, along the oesophagus and into the stomach.


The stomach


The stomach is a carefully controlled environment with a seal at the top (the cardiac sphincter) and at the bottom (the pyloric sphincter) to prevent the acidic digestive juices from escaping. About 2 litres of these juices are produced each day by cells in the stomach wall. They help to further digest food, especially protein, and to kill off bacteria and other undesirable microorganisms. They also help to prepare vitamin B12 for absorption. The food, which by this stage is known as chyme, can be present in the stomach for two to five hours before it is released into the small intestine.


The small intestine


Broadly speaking, the small intestine is where absorption of nutrients takes place, but this doesn’t happen immediately. The first part of the small intestine – the duodenum – is the hotspot of digestion, because it is here that digestive juices from the liver and pancreas pour in via the bile duct and the pancreatic duct. As you will learn later in the chapter, these are the main players in further breaking down food, although the wall of the small intestine also produces its own digestive juices.


[image: image]


The digestive system


After the duodenum is the middle section of the small intestine – the jejunum – and it is here that most nutrients are absorbed into the body. The last part of the small intestine, called the ileum, is connected to the large intestine, or colon.


The chyme is further digested, more nutrients are absorbed, and what is left is passed along the small intestine by a wavelike muscular action called peristalsis. Billions of bacteria live in the small intestine, forming our first line of immune defence against infections and keeping the gut healthy.


The large intestine (colon)


Whereas the small intestine is primarily involved in digestion and absorption, the large intestine prepares what is left (mainly undigested fibres, unabsorbed food, bacteria and dead cells) for elimination. These two areas – the ‘kitchen’ area (small intestine) and the ‘waste’ area (large intestine) – are kept separate by a muscular seal called the ileo-caecal valve. If this valve doesn’t work properly, there is a danger that undesirable organisms will move from the large intestine into the small intestine, leading to intestinal infections (see pages 210–222).


Although some nutrients are absorbed from the colon, its main role is to reabsorb water from the chyme and pass waste material along, ready for elimination. About a litre of water a day is reabsorbed in this way. Again, peristaltic muscle contractions help to move material along into the rectum, the last part of the colon. When this is full, it triggers defecation.


As well as eliminating unabsorbed food matter, defecation also removes other substances from the body, including dead blood cells and excess cholesterol.


Tackling digestive problems


With such a complex system it’s little wonder that digestive problems can be so tricky to tackle. However, they are best considered by asking three fundamental questions: (i) Are you digesting your food properly? (ii) Are you absorbing properly? and (iii) Are you eliminating properly?


Before we move on, it’s important to note that these three stages – digestion, absorption and elimination – don’t just apply to physical material. After all, isn’t this what we do with psychological material too? When you read a newspaper, for example, you ‘digest’ certain stories, absorb some facts or ideas, then eliminate the rest. Quite often, people who have physical problems with elimination also find it difficult to let go of things, both physically and mentally. They may hoard unnecessary psychological baggage. We will explore the link between psychological ‘digestion’ and physical digestion in Chapter 11 – Do You Have the Guts to be Happy and Stress-Free?


When tuning up your digestion, it’s best to work from the top down. For this reason the next section looks at the first key process – chewing – followed by digestion and the role of digestive enzymes.


It’s good to chew


As simple as it might sound, the act of digesting and absorbing nutrients from food is a highly complex and carefully orchestrated affair. As soon as you think about food, see it, smell it and taste it, the digestive tract starts preparing the right digestive juices to deal with the meal.


The body produces about 10 litres of digestive juices every day, but how does it know how much to produce? If you eat protein rather than carbohydrate, or a large meal rather than a small meal, the amount and type of digestive juices needed will be very different. Also, how does the body know if a food is good or bad for you? Your body is preparing for these different aspects of digestion even before you swallow a piece of food.


Firstly, your eyes recognise what is edible and attractive, but your nose is actually more important because smell involves taking in tiny particles of the food. If a food has gone bad, it might not always look bad, but it will certainly smell bad. That’s why no animal ever eats a piece of food without smelling it first. As food enters your mouth, the nature of the food is being analysed, and this triggers the production and release of different digestive enzymes. This process is helped by smelling and chewing your food. This explains why wolfing your food down without chewing it properly first can give you indigestion.


The stomach, the first major stop along the way to complete digestion, doesn’t have teeth. That is why it is critical to chew your food well before you swallow it. Some people say you should chew each mouthful 30 times. That may be a bit excessive, but it makes the point. For some people who have compromised digestion this can make a big difference. Chewing does much more than just signal to your digestion what’s to come. As I pointed out earlier, the salivary glands in the mouth release large amounts of saliva, which contains the digestive enzyme ptyalin. Ptyalin helps to break down large carbohydrate particles into smaller ones (which is why, if you keep chewing a piece of bread, it will actually get digested in your mouth). So, the more you chew, the better you prepare your food by pre-digesting it, and the less work your digestive system has to do. Obviously, chewing also physically breaks down food into smaller pieces, increasing the surface area of your food and making it easier for the digestive juices to do their work.


Gut reactions


The digestive system does much more than digest food. Scientists are discovering that the digestive system ‘thinks’ and ‘feels’ and might act almost as a second brain. Early models of the brain and cognition proposed that what we call thinking and feeling boiled down to the sending and receiving of chemical messengers called neurotransmitters and hormones. Now scientists are discovering that there is a vast amount of neurotransmitter and hormone activity in the digestive tract. Serotonin, the ‘happy’ neurotransmitter, is largely produced in the gut (see Chapter 11 for more on this). In addition to this, there are more immune cells in the gut than there are in the rest of the body. These three – neurotransmitters, hormones and immune cells – are the chemicals of communication of what is known as the neuro-endo-immune system, or to put it simply, the intelligence of the body. It is this highly sophisticated network that allows us to keep responding appropriately to our ever-changing environment.


In practical terms, this means that you can’t separate thoughts, feelings and physical reactions. What you eat, what you think and feel about what you eat, and what you think and feel about when you eat, all have a bearing on the end result. This is why, for optimum nourishment, it is good to choose the most nutritious foods, prepare them in a way that you like, eat the food consciously, and have good thoughts as you are actually eating.


This is the complete opposite of the way many people eat today. Often, when I ask clients what they have eaten in the last two days, they struggle to remember. Lunch was something grabbed from a sandwich shop and eaten unconsciously, amid stressful thoughts and feelings. Much of our food is eaten on the run. How different this is from the culture of Mediterranean countries, for example, where everyone helps to prepare the food, and to set the table, while family and friends take time to enjoy the feast.


No wonder they have fewer heart attacks!




Summary – Chapter 1


Next time you eat a meal:




	Select high-quality foods and prepare them so that they look and taste good.


	Smell your food before you eat it.


	Think about its origin and that these molecules of food will literally become you.


	Chew each mouthful completely before beginning the next.


	Take some time away from your busy life for your meals, whether you are eating alone or in good company.










CHAPTER 2


Enzymes – the Keys of Life


The food we eat is made of large, complex molecules that can’t possibly be used within our bodies. As we have seen, they first have to be broken down into much smaller particles that are not only physically able to get through the wall of the digestive tract but are also beneficial to the body. This breaking down process is the job of digestive enzymes.


Digestive enzymes are produced in large amounts at different stages along the digestive tract. If you don’t produce enough of them to digest your food efficiently, you can get indigestion, bloating and flatulence. The long-term effects of having undigested food in your system, however, are more insidious and can lead to a greater risk of conditions such as inflammatory bowel syndrome, digestive infections (such as candidiasis), food intolerances and even cancer.


Let’s look at the very important – if somewhat complex – process of breaking down food.


Digesting carbohydrate


Carbohydrate digestion begins in the mouth, through the action of the enzyme ptyalin. As we have seen, ptyalin is an amylase (an enzyme that digests carbohydrate). Carbohydrate is not further digested in the stomach, so it can theoretically pass straight into the duodenum (the first part of the small intestine). Special cells in the pancreas then produce large amounts of amylase enzymes that pour out of the pancreatic duct into the duodenum, ready to break down the carbohydrate. The pancreas also produces alkaline substances that help to neutralise the acid that was mixed into the food while it was in the stomach. Amylase enzymes break down complex sugar molecules called polysaccharides (for example, in grains) into simpler sugars such as malt (the sugar that can be produced from grains such as wheat or barley); however, the process is not yet over for carbohydrates. More amylase enzymes are produced in cells that line the upper part of the small intestine; these can break down sugars such as maltose (known as a disaccharide) into the simplest kinds of sugar, called monosaccharides. The most important monosaccharide is glucose – this is fuel for the human body and the ultimate goal of carbohydrate digestion.


Evolutionarily speaking, around a million years ago we appear to have developed the DNA (our body’s instructions) for making all kinds of different amylases, and this coincided with the time that our ancestors discovered fire and started cooking foods. Cooking, much like digestion, helped to make more carbohydrates from nature available to us with less digestive effort. Cooking also made meat easier to digest. As a consequence our gut length shortened and this also paralleled a growth in brain size.1
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Digestive enzymes


Digesting protein


In contrast to carbohydrate, protein is digested principally in the stomach. For this reason the stomach produces two substances: hydrochloric acid and an enzyme called pepsinogen. Hydrochloric acid (commonly called stomach acid) gets to work on the big protein molecules straight away, but its action alone is limited. When the body combines pepsinogen and hydrochloric acid, however, a very powerful enzyme called pepsin is created. This starts to break down complex proteins into relatively small chunks of amino acids, called peptides. These peptides are further broken down into individual amino acids by more protein-digesting enzymes (collectively known as proteases) which enter the duodenum from the pancreas.


Protein digestion is also done by protease enzymes produced by special cells in the first part of the small intestine. The end result, if all goes well, is that complex proteins become simple amino acids, ready for absorption.


Digesting fat


Protein and carbohydrate are effectively water soluble and can therefore be acted on by the enzymes in digestive juices. Fat, however, repels water and is thus impervious to these enzymes. For this reason, the first stage of digesting fat, called emulsification, prepares the fat particles for digestion. This is done by a substance called bile, which is made in the liver and stored in the gall bladder. Bile breaks down large fat globules into tiny droplets of fat. The result of this, which could be compared to turning a football into 15 tennis balls – is that a much greater surface area of the fat is exposed to the digestive juices. Once again, the pancreas plays a key role, because the digestive juices it produces and sends into the duodenum contain lipase, a fat-digesting enzyme.


Bile then enters the duodenum along the bile duct and starts to break the fat down into tiny particles. Meanwhile, lipase also enters the duodenum and actually digests the fat ready for absorption.


Bile is produced by the liver and concentrated in the gallbladder and is a combination of alkaline salts, which help to neutralise stomach acid; lecithin, the primary emulsifying factor; and cholesterol. Whenever you eat fat, the body gets ready by squeezing the gall bladder to secrete bile into the digestive tract.


What causes indigestion?


One of the main reasons for indigestion is the body not producing enough of all the enzymes I’ve just described, with the result that it cannot digest food properly. This means that incompletely digested food hangs around in the small intestine feeding the bacteria that live there. These bacteria produce gas, resulting in bloating, flatulence and digestive pain. The release of stomach acid can also be a problem (see Chapter 4). If the body has particular difficulty digesting fat, the stools tend to be very buoyant and light in colour. Also, since the goodness in the food isn’t getting into the body, instead of feeling better after a meal the person affected often feels worse.


The body cells, such as those in the pancreas, depend on vitamins and minerals to produce enzymes. But if you’re not digesting your food you don’t get the nutrients you need to make these enzymes – and so it’s a vicious circle. Nowadays, it is relatively easy to find out if a person isn’t digesting properly, using two non-invasive tests. The first, known as the Gastrogram, was invented by Dr John McLaren Howard at Biolab in London (see Resources). It involves swallowing special capsules that transmit messages showing the efficiency of stomach acid secretion, the speed at which the stomach is emptying into the small intestine, and the efficiency of pancreatic enzymes. The other method is stool analysis (see Resources). If the stool contains undigested protein, fats or carbohydrates, this can also identify a digestion problem. This method is more commonly used and has replaced the Gastrogram.


The first action to take if you have indigestion is to supplement with digestive enzymes, the main three being amylase, protease and lipase. Digestive enzymes come in many different forms, ranging from natural compounds (which will be rich in one or other enzyme) to combinations of amylase, protease and lipase. If, having supplemented digestive enzymes with your meal, you feel instantly better afterwards, that’s a good sign that indigestion is your problem. Foods that are rich in digestive enzymes include papaya and pineapple. On page 327 I explain more about digestive enzymes taken as supplements.


Some digestive enzymes also contain lactase, which is the enzyme for digesting lactose, the primary sugar in milk. Others contain an additional enzyme called alpha-galactosidase. This enzyme aids digestion of some of the naturally indigestible compounds found in certain vegetables and beans, hence preventing wind.


Here are the common ingredients you might find in a digestive enzyme supplement:






	 

	Digests
Fat

	Digests
Protein

	Digests
Carbohydrate






	Papain (from papaya)

	 

	✓

	 






	Bromelain (from pineapple)

	✓

	✓

	 






	Pancreatin (extract of pancreas)

	✓

	✓

	✓






	Ox bile extract

	✓

	 

	 






	Amylase

	 

	 

	✓






	Protease

	 

	✓

	 






	Lipase

	✓

	 

	 







Another key ingredient in digestive enzyme supplements is betaine hydrochloride (betaine HCl), which is stomach acid. Whether or not you need a supplement containing this is discussed fully in Chapter 4. Some supplements also contain amylo-glucosidase (also called glucoamylase), which helps to digest glucosides found in cruciferous vegetables such as cabbage, kale, cauliflower, broccoli and Brussels sprouts, thereby reducing wind. There’s also an enzyme called invertase, which breaks down sugar into glucose.


If you’re vegetarian, it’s best to choose a digestive enzyme supplement that provides amylase, protease and lipase. If you’re not, pancreatin is a safe bet. You can test the effects of these enzyme supplements by crushing them and stirring them into a thick porridge. If the product is good, the porridge will become liquid in 30 minutes.


Although there is no harm in taking digestive enzymes on an ongoing basis, correcting digestive enzyme levels with supplements paves the way for increasing body levels of nutrients. Once this is achieved, digestion often improves of its own accord and then the digestive enzyme supplements might no longer be necessary. For this reason I’d recommend taking a digestive enzyme supplement with each main meal for a month, then stopping. If lack of enzymes is a problem you should start to feel relief in a day or two. The best digestive enzymes contain all the enzymes mentioned above.


Enzyme-friendly foods


Problems with digestion aren’t just about a lack of digestive enzymes. If you overeat, this is going to strain your body’s ability to digest even under the best of circumstances. Grazing rather than gorging – eating little and often – is therefore a great help to digestion. So too is eating raw foods, because they contain significant amounts of enzymes.


Helsinki biochemist and Nobel Prize winner Professor Artturi Virtanen showed that enzymes in uncooked foods are released in the mouth when vegetables are chewed. When these foods are crushed, the enzymes come into contact with the food and start the act of digestion.


These food enzymes are not denatured by stomach acid, as some researchers have suggested, but in fact remain active throughout the digestive tract. Extensive tests by Kaspar Tropp in Wurzburg have shown that the human body has a way of protecting enzymes that pass through the gut so that more than half reach the colon intact. There they alter the intestinal flora by binding free oxygen, reducing the chances of fermentation and putrefaction in the intestines (a factor linked to cancer of the colon). In so doing they also help to create conditions in which lactic-acid-forming beneficial bacteria can grow.


Some foods do contain enzyme blockers; for example, lentils, beans and chickpeas contain trypsin-inhibitors (which prevent protein from complete digestion), which is why they can produce a lot of gas. This anti-enzyme factor is destroyed, however, by sprouting the food or by cooking it.


The two main digestive enzymes, amylase and protease, are found in many foods. For centuries, humans have utilised these food enzymes in order to make fermented foods, which means that the food is effectively ‘pre-digested’ before we eat it. Yoghurt and sauerkraut are examples of fermented foods. As we have seen above, however, raw foods also contain these enzymes. They become active when we chew but are destroyed by cooking, highlighting the value of eating fruit and vegetables raw. These foods, therefore, need to be chewed properly to liberate and activate the enzymes they contain.


Enzymes naturally present in raw foods






	Food

	Digests: Enzyme:

	Sugars Amylase

	Protein Protease

	Fat Lipase

	Free radicals Peroxidase Catalase






	Apple

	 

	 

	 

	 

	✓






	Banana

	 

	✓

	 

	 

	 






	Cabbage

	 

	✓

	 

	 

	 






	Corn

	 

	✓

	 

	 

	 






	Egg (raw)

	 

	✓

	✓

	✓

	✓






	Grapes

	 

	 

	 

	 

	✓






	Honey (raw)

	 

	✓

	 

	 

	✓






	Kidney beans

	 

	✓

	✓

	 

	 






	Mango

	 

	 

	 

	 

	✓






	Milk (raw)

	 

	✓

	 

	 

	✓






	Mushroom

	 

	✓

	✓

	 

	✓






	Pineapple

	 

	✓

	✓

	 

	 






	Rice

	 

	✓

	 

	 

	 






	Soya beans

	 

	 

	✓

	 

	 






	Sweet potato

	 

	✓

	 

	 

	 






	Wheat

	 

	✓

	✓

	 

	 







The chart above shows those foods that have been found to contain significant levels of health-promoting enzymes. This list, however, is far from complete, as many foods have not been investigated. Suffice to say that raw fruit and vegetables make a major contribution to our ability to digest, absorb and be nourished by our food.




Summary – Chapter 2


You can improve your ability to digest food by following these enzyme-friendly steps:




	Take a digestive-enzyme supplement with each main meal (see Chapter 31 for more on this).


	Avoid overeating. Eat little and often.


	Eat as much raw food as possible, chewing it well.


	Choose enzyme-friendly foods, such as papaya, pineapple, sprouted beans and seeds, and fermented foods such as yoghurt.










CHAPTER 3


Food Combining – Facts and Fiction


Many people find that certain types or combinations of foods don’t suit them. Based on this observation and his research into health and nutrition in the 1930s, Dr Howard Hay devised a diet plan, popularly known as ‘food combining’, which has helped millions of people towards better health. The key suggestions in Dr Hay’s original theory were to eat ‘alkaline-forming’ foods, avoid refined and heavily processed foods, eat fruit on its own, and to avoid combining protein-rich and carbohydrate-rich foods in the same meal or snack.


Eating alkaline-forming foods, by the way, means eating less protein, especially animal protein, rich in amino acids. Alkaline foods, such as fruits and vegetables, are high in the alkalising minerals potassium and magnesium, as well as calcium and sodium.


As we have seen, protein and carbohydrate are digested differently. Carbohydrate digestion begins in the mouth when the digestive enzyme amylase, which is in the saliva, starts to interact with the food you chew. Once you swallow food and it enters the relatively acid environment of the stomach, amylase stops working. Only when the food leaves the stomach, where the digestive environment becomes more alkaline, can the next wave of amylase enzymes (this time secreted into the small intestine from the pancreas) complete the digestion of carbohydrate.


Protein, on the other hand, is not digested at all in the mouth. It needs the acid environment of the stomach and may remain there for several hours until all the complex proteins are broken down into small groups of amino acids. The common, overly simplistic, approach to food combining is therefore to separate carbohydrate and protein foods because they are digested differently.


A food-combining myth?


Of course, since foods aren’t exclusively either carbohydrate or protein, in practical terms separating protein and carbohydrate actually means not combining concentrated protein foods with concentrated starch foods. Meat is 50 per cent protein/0 per cent carbohydrate; potatoes are 8 per cent protein/90 per cent carbohydrate. In between are beans, lentils, rice, wheat and quinoa.




Beans means …


Beans contain both protein and carbohydrate, and this is often given as the reason why certain kinds of beans produce flatulence. It is now known, however, that this is not the reason for beans’ boisterous reputation. In some beans there are proteins, such as lectins, which cannot be easily digested by the enzymes in our small intestine, so these undigested food particles then feed bacteria that are lower down the gut, creating gas. When you eat beans, you not only feed yourself but you also feed these bacteria. These bacteria produce gas after a good meal of lectin – hence the flatulence. It’s got nothing to do with food combining. Many healthy cultures throughout the world have evolved to eat a diet in which beans or lentils are a staple food without suffering from digestive problems.





So where exactly do we draw the line when it comes to protein and carbohydrate content, if we draw a line at all? A brief excursion into our primitive past might solve the puzzle.


The evolution of human digestion


The general consensus is that we, the human race, have been eating a predominantly vegetarian diet for millions of years, with the occasional helping of meat or fish. Unlike mammals that have a ruminant-like digestive tract and slowly digest even the most indigestible fibrous foods (for example, cows), we have a much speedier and technologically advanced digestive system that produces a whole series of different enzyme secretions. And, unlike our ancestors, the apes, we have a longer small intestine, better for fully digesting our more carefully selected food, and a shorter large intestine, because we no longer constantly eat a ton of fibrous foods. The system is more efficient but can only handle foods that are easier to digest – fruit, young leaves and certain vegetables (no tough stalks for us!). Evolutionary theorists believe this ‘latest model’ digestive system did two things: first, it gave us the motivation to improve our mental and sensory processing so we would know when and where to find the food we needed; and second, it gave us the nutrients to develop a more advanced brain and nervous system.


Did early humans eat meat and two veg?


I suggest we have three basic ways of digesting food. The first is for digesting concentrated protein (meat, fish and eggs). To digest these foods we have to produce vast amounts of stomach acid and protein-digesting enzymes. When our early hunter-gatherer ancestors hunted down and killed an animal, they would probably have eaten their catch, organs and all, as fast as possible before it went off and other predators moved in. They would therefore often have days eating mostly concentrated animal protein, with perhaps just a peppering of carbohydrate vegetables thrown in to bulk out the rations. I doubt they were concerned about adding in enough to constitute what we think of as a ‘balanced’ meal!


Fruit – the lone ranger


As fruit is seasonal, at certain times of the year early humans would have had access to various fruits, and since fruit is basically the best fuel for instant energy, requiring very little digestion, we are good at producing the enzymes and hormones necessary to process its simple carbohydrates. My guess is that we mainly ate fruit on its own. After all, once you’ve chomped your way through three bananas, you have little motivation to go digging up vegetables.


Also, many kinds of soft fruit ferment rapidly once they’re ripe. They’ll do the same if you put them in a warm, acidic environment, which is what the stomach is. And this is what happens if you eat steak and some melon in close succession. Although eating fermented foods is good for the gut, foods that ferment while in the gut present a problem, because fermented foods are really pre-digested foods, whereas eating food that ferments inside you creates gas.


[image: image]


Food combinations – dos and don’ts


Dr Hay’s advice to eat fruit separately makes a lot of sense because fruit takes about 30 minutes to pass through the stomach, whereas concentrated protein takes two to three hours. This means that the best time to eat fruit as a snack is more than 30 minutes before a meal or not less than one to two hours after a meal, or possibly more if you eat a lot of concentrated protein. The only exception to this is combining fruits that don’t readily ferment – such as bananas, apples and coconut – with complex carbohydrate-rich foods such as oats. Apple porridge, or a whole rye banana sandwich, would therefore be fine.


A healthy balance


Most of the time, our earliest ancestors in Africa seem to have eaten a largely varied vegan diet, with occasional meat or fish (although things changed when we migrated out of Africa): that means leaf vegetables, root vegetables, nuts and seeds. This, I propose, is the third and most common food grouping that our digestion is designed to accommodate – a mixture of foods containing carbohydrate and protein (though nothing as protein-dense as meat). I don’t see any problem in combining rice, lentils, beans, vegetables, nuts and seeds.


Although separating concentrated protein from concentrated carbohydrate might make digestion a little easier, it is now known that adding protein to a carbohydrate meal slows down the release of the sugars contained in carbohydrate, making it easier to keep your blood sugar level stable. This is particularly helpful as part of a weight-loss strategy and for keeping energy levels even. Protein and carbohydrate separation might therefore be very beneficial for restoring proper digestion in those with enzyme deficiency, but is not necessarily a rule for life and is not a good idea if you want to lose weight.


If you have tried a food-combining – or more correctly a non-combining – strategy and still have digestion problems, you might have a digestive-enzyme deficiency, a food intolerance or dysbiosis, all of which will be discussed in detail in this book.


[image: image]


Combining foods in a meal


* The types of starchy vegetables we should be eating include butternut squash, parsnip and beetroot. These are known as ‘low-GL’ vegetables, and I explain about these in the box on page 53.




Summary – Chapter 3


In general, to give your digestion a helping hand:




	Eat 80 per cent alkaline-forming foods and 20 per cent acid-forming foods. This means eating large quantities of vegetables, fruit and protein foods such as beans, lentils and whole grains, and lesser quantities of meat, fish, cheese and eggs.


	Eat fast-fermenting and acid fruits on their own as snacks. Most soft fruits ferment quickly. These include peaches, plums, mangoes, strawberries and melons. Highly acid fruits (although alkaline-forming) might also inhibit the digestion of carbohydrate. This includes oranges, lemons, grapefruit and pineapple. All these fruits require little digestion, releasing their natural fructose content quickly. Eat them on their own as a snack.


	Eat animal protein on its own or with vegetables.


	Concentrated proteins – such as meat, fish, hard cheese and eggs – require large amounts of stomach acid and about three hours to be digested. Don’t combine fast-releasing foods, or food that ferments, with animal protein. Either have with just vegetables, or with a small portion of ‘slow-releasing’ carbohydrates; for example, have half a plate of vegetables, one-quarter of the plate as protein and one-quarter as low-GL starchy carbohydrate.


	Avoid all refined carbohydrates such as white pasta, rice and bread. Eat unrefined, slow-releasing carbohydrates such as brown basmati rice, and whole grains such as oats, barley, rye and ancient but not modern wheat (see Chapter 9 for more on this). Fast-releasing fruits that don’t readily ferment, such as bananas, apples and coconut, can be combined with slow-releasing carbohydrate cereals such as oats and millet.


	In the mornings, don’t eat until your body is fully awake. Leave at least an hour between waking and eating. If you exercise in the morning, eat afterwards. Never start your day with a stimulant (tea, coffee or a cigarette) because the ‘stress’ state created by this inhibits digestion. If you do take a stimulant, leave an hour between it and your breakfast.










CHAPTER 4


Passing the Acid Test


Stomach acid (hydrochloric acid) is not an enzyme but it is one of the most critical factors in digestion. Too much or too little are common causes of digestive problems. Not only is stomach acid required for all protein digestion, but it is also necessary for mineral absorption, and it is your body’s first line of defence against infections, effectively sterilising your food. Stomach secretions, called ‘intrinsic factor’, are also vital for the absorption of vitamin B12. A lack of stomach acid leaves you unable to digest properly and thereby prone to gut infections, which disturb your healthy balance of gut bacteria, a condition known as dysbiosis. This can lead to indigestion, particularly after high-protein meals, and the risk of developing food allergies and intolerances because undigested large protein molecules are more likely to stimulate immune reactions in the small intestine. Also, all this undigested food feeds the bacteria in the gut, creating gas. This is particularly a problem if you have an overgrowth of the wrong kind of gut bacteria (see Chapter 7 for more on this).


One of the most common reasons for a lack of stomach acid is zinc deficiency, because the production of hydrochloric acid is dependent on a sufficient intake of zinc. Hydrochloric acid production often declines in old age, as does zinc status. About a third of people aged over 60 have low stomach acid, and 40 per cent of women over 80 produce no stomach acid at all. Stomach acid secretion declines by about 20 per cent per decade from the age of 30. The average 20-something-year-old produces 150mg per hour, whereas the average 60-something-year-old produces 50mg per hour.


The symptoms of low stomach acid include burping after eating; bad breath; indigestion, especially associated with protein-rich foods; upper abdominal pain; flatulence; bloating; diarrhoea or constipation. Another indicator is feeling full shortly after eating, or the sensation that food is slow to pass from the stomach. Another is heartburn due to belching, which lets some stomach acid into the oesophagus. This is called gastro-esophageal reflux disorder or GERD (see Chapter 17 for solutions for GERD, acid reflux and indigestion).


Stress also suppresses the production of stomach acid. This is because when we are stressed the body channels energy towards the ‘fight’ or ‘flight’ response and away from digestion, so eating when you’re stressed, or on the move, is definitely a bad idea.


The nutritional solution to the problem of too little stomach acid is to take a digestive enzyme supplement containing betaine hydrochloride, plus at least 15mg of zinc in an easily absorbable form such as zinc citrate. But you have to be a little careful – if you unknowingly had a stomach ulcer, this could make you feel worse (see Chapter 17 for more details).


Overacidity


Some people produce too much stomach acid, in which case supplementing betaine hydrochloride is likely to make matters worse rather than better. In most cases overacidity indicates that a person’s stomach is having a hard time. When a baby eats something unsuitable, the baby quickly vomits or gets diarrhoea. Continual dietary abuse hardens the stomach to such an immediate response but inflames and aggravates the stomach wall.


Alcohol, coffee, tea and aspirin all irritate the gut wall, as does an excessive intake of wheat products. Very hot drinks and spicy foods, especially chilli, are also stomach-unfriendly.


Meat, fish, eggs and other concentrated proteins stimulate acid production. And this can aggravate the situation further because stomach acid will irritate an unhealthy and inflamed stomach lining that, when healthy, would produce its own protective mucus secretions. The conventional medical approach is to suppress the inflammation by giving a drug such as Tagamet (cimetidine); however, this doesn’t deal with the underlying cause, which is eating and drinking the wrong foods. Underacidity is far more common than overacidity.


Stomach ulcers


The result of having a stomach-unfriendly diet is often stomach ulcers. Actually, there are two kinds of ulcer: peptic ulcers, which are located in the stomach; and duodenal ulcers, which are located just after the stomach in the duodenum. The simplistic view is that ulcers are due to excess stomach acid, but in fact the body is well designed to protect itself from its own healthy digestive juices. The trouble is that eating and drinking the wrong things damages the digestive tract, which is then further aggravated by stomach acid. Cutting back on irritant foods and high-protein foods certainly helps reduce the immediate aggravation of existing ulcers, but the ulcers still need to be healed.


Vitamin A is especially important for healing ulcers, whereas omega-3 fats (found in fish oils) help to calm inflammation. Vitamin C (ascorbic acid), while helpful for healing ulcers, is a weak acid and can therefore make matters worse. In fact, if you supplement vitamin C and experience fairly rapid gastric pain or burning, it is well worth asking your doctor to check whether or not you have the early stages of an ulcer.


Instead, supplement calcium or magnesium ascorbate (which are alkaline forms of vitamin C). Furthermore, the minerals calcium and magnesium are particularly alkaline and tend to have a calming effect on those suffering from excess acidity.


The helicobacter story


The majority of people who have ulcers have been found to be infected with a bacteria called Helicobacter pylori which, unlike other bacteria, can survive in the acid environment of the stomach. Although H. pylori is much more tolerant of an acid environment than most bacteria, it cannot proliferate in areas of high acid production so it is more likely to get a grip in people whose stomach acid secretions are declining, and those with gut inflammation, which further decreases stomach acid secretions (see Chapter 16).2 Whether or not this bacterial infection is the original cause of digestive problems or the consequence of having an inflamed and aggravated digestive tract, there is little doubt that it makes matters much worse by reducing the body’s production of protective gastric mucus, leading to inflammation and ulceration.3 Being infected with helicobacter increases a person’s risk of having a duodenal ulcer by five times,4 and 95 per cent of people with duodenal ulcers are infected.


Therefore, anyone with ulceration, persistent indigestion or gastric pain is well advised to be tested for H. pylori infection. This involves a simple blood test, which your doctor can arrange for you. If the diagnosis is positive, conventional treatment involves specific antibiotics. There are, however, a wide range of natural alternatives and complementary medicines, which are discussed fully in Chapter 18.


Hiatus hernia


Another common cause of gastric pain and heartburn is having a hiatus hernia. Normally the stomach, which is located below the diaphragm muscle (see illustration on page 34), is closed off at either end by a circular muscle, thereby keeping the stomach acid contained; however, an estimated 50 per cent of people over the age of 50 have part of their stomach above the diaphragm muscle. This means that stomach acid can leak into the oesophagus, causing heartburn and gastric pain.


This physical defect, which can be relatively easily corrected, probably occurs for two reasons. The first is that the stomach can go into spasm when it is inflamed and irritated, and may end up dislocated. The other is a weakness in the diaphragm muscle (which is kept strong by deep breathing and exercise that stimulates deep breaths). Although it is said that having a genetically shorter oesophagus is a major cause, it is unlikely that this explains the prevalence of the problem. It is possible that an oesophagus in spasm could also pull the stomach up, again resulting in a hiatus hernia. In any event there are physical techniques practised by naturopaths and some osteopaths and kinesiologists that can help correct this condition. If muscle spasm is involved, capsules of peppermint oil, which is a muscle relaxant, can be beneficial (see Chapter 17 on irritable bowel syndrome).


[image: image]


Hiatus hernia




Summary – Chapter 4


If you have acidity problems, indigestion, gastric pain or ulceration, follow these guidelines:




	If you have the symptoms of underacidity, supplement a digestive enzyme containing betaine hydrochloride (betaine HCl), plus 15mg of zinc. Or supplement betaine HCl on its own.


	Minimise your intake of gastric irritants such as aspirin, coffee, alcohol, very hot drinks and spicy food.


	If you suffer from overacidity, reduce your intake of concentrated protein-rich foods such as meat, fish and eggs, and have more vegetable proteins instead.


	If you have an ulcer, supplement omega-3 fats, 1g of calcium or magnesium ascorbate and 3,300mcg/10,000iu of vitamin A in the retinol form. You should also get yourself tested for Helicobacter pylori.











PART II


IMPROVING ABSORPTION




CHAPTER 5


You Are What You Absorb


Completely digesting your food is one aspect of digestion – the other is being able to absorb it properly. So far we’ve been talking about eating the correct foods and digesting them down into the right-sized particles that will be beneficial for the immune system. But does the food you eat, once turned into nutrients, actually get through the intestinal wall to nourish your body? The popular conception is that, once your food is digested, it just passes through the small intestine and into the body via the blood. In truth, however, there’s much more to it than this. First of all, the small intestine isn’t small. Although only about 6m in length, it has a surface area larger than a tennis court – about 200 times the surface area of your skin. The highly active cells that line this surface (the intestinal mucosa) are replaced on average every four days. If this surface area isn’t healthy, your ability to absorb nutrients from food and your ability to reject toxic substances won’t be great either.


Different nutrients are absorbed through different sections of the small intestine, each requiring a different set of conditions to maximise absorption. The duodenum, for example, is just one step down from the stomach, so it normally has a slightly acid environment, which helps the absorption of minerals, fats and B vitamins. A lack of stomach acid, perhaps due to zinc deficiency as suggested on page 29, can have the knock-on effect of reducing the amount of nutrients absorbed (ironically, zinc itself can be affected by this). As we have seen, vitamin B12 cannot be absorbed as such, but must first combine with intrinsic factor, which is produced in the stomach provided adequate stomach acid is secreted.


Other conditions also help absorption, such as the presence of the right kind of bacteria and fibre and the absence of digestive irritants, which are discussed in the following chapters. The two keys to maximising absorption, therefore, are keeping your digestive tract healthy and keeping the environment in there just right.


Promoting healthy absorption


The surface of the small intestine is made up of tiny protrusions called villi. These can be easily damaged by the consumption of fried food and alcohol, as well as by food allergies, irritating substances in food, and other factors, such as infections. When this happens, you get varying degrees of intestinal permeability, otherwise known as leaky gut syndrome.


The good news is that the intestinal mucosal cells, which line the villi, are among the most rapidly regenerating cells in the body. Supplying these cells with the right nutrients is a vital step towards maximising nutrient absorption. These nutrients include: vitamin A, which keeps the cell membrane strong and healthy; zinc, which is needed for repairing and replacing worn-out mucosal cells; glutamine, an amino acid, and butyric acid, a kind of fat, both of which act as fuel for the mucosal cells. All these nutrients help to promote healthy absorption.


Although almost all body cells run on glucose (the end product of digesting carbohydrate), the intestinal mucosa can feed off glutamine and butyric acid. Under normal conditions there is no need to eat butyric acid, as it is produced in the digestive tract by bacteria, particularly in the colon. Butyric acid levels are sometimes measured in stool tests to indicate the health of the colon. When levels are low, or when the digestive tract has become damaged and permeable, supplementing butyric acid can help restore digestive health (see Chapter 23). The same applies to the amino acid glutamine. Although not an essential nutrient as such, glutamine is certainly very helpful in nourishing, repairing and rebuilding the small intestine. It also strengthens immunity. Glutamine has also proven helpful for healing a damaged or permeable digestive tract, to aid recovery after surgery or after an infection.


If you have had a gastrointestinal infection, or have been taking antibiotics, or if you simply don’t feel well nourished after a meal and suspect your absorption might not be up to scratch, you may benefit from supplementing 5–10g of glutamine. It is best, and generally much less expensive, to buy it as a powder. A heaped teaspoon is about 5g and should be taken with water, before going to bed. Use cold water, not hot, since heat destroys glutamine. This is akin to feeding your lawn: as you sleep, glutamine helps your mucosal cells to regenerate and repair. This is important because these mucosal cells not only control absorption but they also capture waste in the bloodstream, such as mucus, fat and toxins, and dump it into the digestive tract. It’s a two-way street.


How absorption happens


Under a microscope your intestinal wall looks very much like a brick wall, each brick being a cell with tight junctions in between. Although some nutrients simply pass in between these cells into the body by diffusing across the intestinal wall, most are actively carried across by carrier molecules. The mechanism to open and close these junctions is carried out by a messenger molecule called zonulin. The level of zonulin, which opens up these junctions, is increased or decreased by the responses of the gut’s highly active immune system, known as GALT (gut-associated lymphatic tissue) and also its nervous system. Both are checking out which nutrient can enter and which can’t.


If a nutrient is beneficial and makes its way unhindered through this system, an appropriate absorption process, dependent on various nutrients, will carry the nutrient across. But a vicious circle can arise if absorption of nutrients is under par, because the consequent lack of nutrients will further impair absorption. Also, without proper digestion, incompletely digested food particles can trigger a reaction by the GALT.


Glucose and amino acids are the nutrients that need to be actively transported across the intestinal wall and are therefore the most susceptible to malabsorption. When the GALT reacts strongly against a food, such as wheat gluten in the case of a person with celiac disease, the net result is that the intestinal cells become damaged and the villi flatten out as they die off, until a person simply can’t absorb sufficient nutrients and therefore wastes away.


An alternative scenario is one where the tight junctions get loose (creating what is known as ‘leaky gut syndrome’) and toxins and incompletely digested food molecules get through, triggering the immune system to go haywire. The resulting ‘red alert’ state is known as inflammation. This can become systemic, resulting in aching joints, breathing problems, itchy skin, headaches and/or chronic fatigue. Wheat, which contains a type of gluten called gliadin, promotes a leaky gut by triggering a release of zonulin.1 Bacterial imbalances can too. I’ll explain how to reverse gut inflammation in Chapter 16 and how to heal a leaky gut in Chapter 15.


The above types of scenario underlie so many of the digestive and non-digestive complaints that people frequently suffer from in the 21st century.


Setting up the right conditions


Before food can be absorbed it must first be prepared for absorption. As well as involving digestive enzymes, this process also requires enzymes that promote active absorption.


These are dependent on nutrients – in other words, certain nutrients help other nutrients to be absorbed. An example is zinc and vitamin B6: this was demonstrated in an experiment in which animals were given increasing amounts of vitamin B6 and the same amount of zinc. The more B6 they were given, the more zinc they absorbed into the bloodstream.2


Some minerals, such as zinc and selenium, compete with each other for absorption, so technically they are better absorbed individually, on an empty stomach. However, unless you fancy swallowing supplements at several different times throughout the day, for practical purposes it is fine to do what nature does – take in nutrients as part of food. But bear in mind that certain foods contain substances that can interfere with the absorption of nutrients. These include:


[image: image]   Phytates in wheat, whole grains, nuts, seeds and beans3


[image: image]   Oxalates in spinach and rhubarb


[image: image]   Methylxanthines in tea, coffee and cocoa


The effect of these substances on the absorption of nutrients is not minor; for example, when you eat kale you absorb approximately 40 per cent of the iron within it; however, when you eat spinach, especially rich in oxalates, you absorb something in the region of 5 per cent. Cooking spinach helps a bit but don’t rely on spinach for iron. Drinking a cup of coffee with a meal can also reduce iron absorption to a third. My recommendation is to only drink coffee on its own, not with food, if at all.
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