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INTRODUCTION

This book does not set out to tell you how you should live your life. That is entirely up to you, and in any case simply telling people what to do rarely alters behaviour in the long term. What it does aim to do is offer a completely new level of understanding about how the lifestyle choices you make every day impact on the genes you were born with and the biological processes in your body; and also why these choices affect your current health, rate of ageing and future wellbeing. Empowered by this knowledge, you will have the confidence to make adjustments that will improve your health and vitality, reduce the risk of serious illness and could ultimately save your life.

Over the last century and a half, the average global life expectancy has more than doubled and is now well over 80 years – an astounding improvement made possible by better public hygiene, childhood immunisations, treatment of infection and numerous other medical innovations.1 It is amazing to think that we will live twice as long as our great-great-grandparents did. As we appear to be doing so well, you may ask why this book is needed. Well, what is often left out of this picture is the equally staggering rise in chronic, degenerative diseases, the origins of which are strongly linked to lifestyle and diet. The top five – cancer, heart disease, stroke, lung disease and dementia – are now responsible for 90% of deaths in western countries and 70% of all deaths globally.2 The increase can partly be explained by the fact that we are living longer, but that is not the only reason. Every day, over 25,000 people will die prematurely of cancer; every hour, 2000 people die from a heart attack or stroke, and every second 40 people are diagnosed with dementia. What’s more, the incidence is rising so fast that unless this trend changes, in my view, teenagers today may well be the first generation in the history of humankind to have a lower survival rate than their parents.

This pandemic of lifestyle-related conditions paradoxically affects prosperous countries most dramatically. In the US, 40% of adults over the age of 20 are now obese and 70% are overweight,3 and similar figures are being reported in Europe and the UK.4 Alarming data gathered by the World Health Organisation (WHO) has estimated that the worldwide prevalence of obesity nearly tripled between 1975 and 2016 – a trend that is only continuing.5 It is a tragedy that half of the world’s population is getting sick because they don’t have enough food, and the other half because they are eating too much. The WHO have also reported that, due to overeating and an increasingly sedentary lifestyle, the number of people living with type 2 diabetes globally has quadrupled since 1980.6 Despite better medical management, people with diabetes are plagued with ongoing problems such as blindness, kidney failure, heart attacks and strokes.

Cancer Research UK and Macmillan Cancer Support both predict that one in two people will develop cancer in their life time and that, of these, just under 40% could have prevented their disease with a healthier lifestyle.7 Dementia is now one of the most common causes of death in the UK and, more concerningly, the WHO have estimated that the number of people living with dementia globally will skyrocket from the current figure of around 50 million to 82 million by 2030.8

The recent outbreak of Covid-19 has been a poignant wake-up call to many. Data analysed from several hospitals across the world has clearly shown that, although the virus can affect everyone, those struggling with excess weight or diabetes or those living with a degenerative illness are substantially more likely to develop life-threatening symptoms.9

To put this in perspective, reliable figures from a New York study in May 2020 showed that, of the 15,230 tragic deaths from Covid, most were among those with comorbidities. In fact, only 99 (0.7%) did not have either diabetes, lung disease, cancer, immunodeficiency, heart disease, hypertension or obesity.10 Furthermore, detailed analysis of the data from China reported that the estimated chance of death from Covid was 0.9% among people with no pre-existing conditions and up to 13% for those with an underlying illness.11 And this 0.9% figure is likely to be even lower, as many people who caught Covid would not have been tested. I can verify this first hand, as during my stint on the wards and in A&E in the UK between the peak months of February to June 2020, following national policy, most people – provided they were otherwise well – were sent home without swab testing, even if they had definite symptoms of cough and temperature.

Of course, not all comorbidities are lifestyle-related, and the last thing we should be doing is blaming people for their suffering and pain. However, it cannot be ignored that some of these comorbidities, especially type 2 diabetes, obesity and smoking-related lung and heart disease, are caused or contributed to by daily lifestyle choices made over several years.

At the time of printing this book, the stranglehold of Covid seems to be relaxing, but it is likely to grumble on, and there will certainly be similar outbreaks of other viruses in the future. The first part of this book will describe how our bodies work to fight infection, and suggest practical ways to improve our immune systems and reduce excess inflammation and oxidative stress – important factors in the fight against Covid-19 and pneumonia. Seeing the suffering Covid has caused at first hand has motivated me to design and conduct the Phyto-V randomised controlled trial (RCT) in the UK, using natural whole foods and healthy probiotic bacteria.12 The rationale and details of this ongoing study will be described later.

Putting viral infections aside, degenerative diseases not only contribute to a higher risk of premature death, but also have a considerable impact on the everyday wellbeing of those affected and on society in general. People have to cope with the disabilities and economic consequences caused by their conditions for many years. At any one time, more than 40% of the population in the US are missing work to visit doctors for medical investigations, surgery or treatment – that’s a staggering 150 million people. In the UK, chronic conditions account for more than 70% of GP appointments. Furthermore, according to the economic think-tank the King’s Fund, the number of prescriptions issued in the community in the UK has doubled in the last decade; £1.5 billion is currently being spent on pills for conditions that could be managed, at least initially, with effective lifestyle interventions.13

Many sceptics believe that these illnesses are an inevitable part of ageing but – in the majority of cases this is simply not true. It is certainly possible to age gracefully and enjoy physical fitness well into our 80s and even our 90s. It is within every individual’s power to make changes of the kind outlined in this book, which will significantly reduce the risk of illness and improve present and future wellbeing.14

Cancer doctors like myself get enormous gratification from seeing greater numbers of patients being cured or living for many more years because of better treatments and management. However, better survival rates also mean that more people are suffering from long-term side effects such as fatigue, hot flushes, joint pains, nausea and depression caused by the intensive initial treatments. They are also more prone to developing degenerative diseases due to ongoing medication. As a result, oncologists are getting more familiar with treating, or trying to prevent, conditions such as obesity, heart disease, arthritis, diabetes and memory loss as part of their daily clinic.

My mission has always been to treat as many of these conditions as possible by using natural strategies. It seems counter-intuitive to prescribe medication to offset the side effects of other medical treatments. Remember the satirical nursery rhyme There was an old lady who swallowed a fly? She swallowed a spider to catch the fly, then swallowed a series of other animals that only made matters worse. In the same way, pills for high blood pressure, diabetes and high cholesterol all have side effects that then have to be managed alongside the original condition, adding to the overall burden of illness. On the other hand, lifestyle interventions not only reduce the risk of developing these chronic diseases in the first place – they mitigate the need for medical interventions and improve quality of life overall.15

It is clear to me that patients who are better informed and feel empowered to take part in the decision-making process do better physically and emotionally.16 It is great to see patients taking control of their health – making changes to the way they live that result in outcomes far above those expected from medical interventions alone. These motivated individuals are losing weight, coming off multiple medications, reversing early diabetes, cancelling operations for arthritis and experiencing improved mental health. It is not rare to see people slowing down the growth of a known cancer or avoiding relapse, all because of the lifestyle choices they have made. I have always been curious to learn from these inspiring patients and to try to understand the biological mechanisms underlying these responses, in order to discover why lifestyle choices work for some people and not for others.

Interesting as it is to read stories of medical breakthroughs in the media, I have long felt the need to peel back the headlines and delve deeper into the story behind them. Twenty years ago, this was what prompted me to establish a lifestyle research unit with like-minded colleagues at the universities of Bedford, Cambridge, Glasgow and Southern California. Over the last two decades, we have published more than 100 papers17 to help patients understand their options and learn how to reduce side effects through exercise, diet and nutrition. This has put me in a stronger position to dismiss or support the latest diet fads, superfoods, supplements or workout regimens as they appear in the news. It has also helped me determine which areas of research we need to focus on. One such opportunity arose in 2017, when a series of misinformed headlines threatened the reputation of one of the UK’s most beloved drinks: tea.

That year, a group of scientists from Indianapolis published a paper linking some foods with an increased the risk of prostate cancer.18 In their conclusions, they named tea as one of the guilty products. (You may remember the ‘Tea Causes Cancer’ splash at the time.) I was not going to take this at face value. So, with the biostatistics department at Glasgow University, we obtained the original 155,000-patient data set from California and re-ran the statistical analysis, this time looking specifically at the effect of tea.19 Not surprisingly, the alleged harmful effects were disproved, and regular tea intake was actually linked to a slightly lower cancer risk – so tea lovers can now sleep easy.

More and more academic bodies are now conducting and publishing good-quality research highlighting the positive influence of lifestyle on health, often referred to as functional medicine. So, what are health authorities doing in response to this emerging evidence? Clearly not enough. Despite their importance, lifestyle strategies are frequently viewed as an alternative, or even a rival, to conventional medicine by hard-nosed traditionalists. Some health practitioners even feel threatened that their monopoly on health provision is being undermined by non-medics such as exercise professionals, nutritionists and yoga instructors, who in many cases can be more effective and yet get little or no central government funding. But there may be other, more sinister economic forces that influence some doctors’ prioritisation of pills over Pilates.

It wasn’t so long ago that UK family doctors received a financial incentive for starting patients on a course of statins. Some community practices, with an onsite pharmacy, also earn more money when prescriptions are dispensed. More significantly, with considerable time pressures leading to shorter consultations, it is often quicker for GPs to prescribe a drug, which many patients expect, rather than to talk about lifestyle changes. Even if direct enticements from Big Pharma are gone as tighter regulations have been introduced, there are still strong marketing pressures to prescribe newer, more expensive drugs. Writing from the experience of conducting both drug and lifestyle studies, it’s a reality that presenting the results of a new drug trial leads to sponsorship for conferences and generous speaker fees, and often lands the centre-stage spot in a prestigious satellite symposium. By contrast, a study on how exercise reduced the side effects of radiotherapy, for example, despite potentially helping considerable numbers of people and winning a prize for research, got none of this attention.

Even if money is not an issue, there is still a lack of understanding of the true potential of lifestyle medicine among medics that stems from it not being prioritised in medical training. Although I was honoured to be asked twice to give a lecture to medical students at Cambridge University on the benefits of exercise, that amounted to just two hours over a six-year course. It is a start, but there remains little interest in teaching students about how health-promoting foods such as celery, onions and garlic could ameliorate blood pressure management, how turmeric helps joint pains or ginger relieves nausea, for example. It is a sad reality that some doctors still lack the skills, knowledge, incentive or even the enthusiasm to embrace functional medicine. So, if patients ask these doctors about nutritional strategies, they may receive confusing and even patronising answers.

On top of this, health professionals are often not leading by example. Several surveys, including one of our own from Bedford Hospital20 have reported that over half of medical staff in the UK are overweight.21 Patients have also commented to me that seeing piles of sugary cakes and biscuits on nurses’ stations and reception desks undermines the ability of medical professionals to give credible and effective advice about lifestyle.

As a result, many people are still having difficulty finding reliable sources and must rely on what they can glean from the daily deluge of advice that appears online, in magazines and in newspapers, which can be conflicting and all too often results in information overload. Some of these articles are written in good faith, some are frankly misleading, while others with more sinister intentions prey on vulnerable patients, persuading them to spend their hard-earned money on cure-alls that are unproven, don’t work and may even cause harm. It can also be difficult to interpret research data collected from various sources over time, and these uncertainties, coupled with journalists’ tendency to sensationalise, can lead to confusing health advice which frustrates and demotivates many people.

This book aims to set the record straight by including only tried and tested information about the fundamental aspects of lifestyle, and how individual elements of diet, exercise and the environment affect our genetic, physical, mental and biological processes. Filled with data from cutting-edge laboratories, and clinical and population-based trials from around the world, the book aims to make the science accessible, so you can learn the truth about what’s really going on in your body when it’s healthy – and then, more importantly, when it breaks down.

You may have chosen to buy this book because you, or a loved one, already has one of these illnesses, or maybe you are just keen to slow the ageing process and avoid future disease. Even if you already have a chronic disease, the advice in this book is still relevant as it is never too late to change. After a diagnosis of type 2 diabetes, for example, the need for drugs or the risk of developing secondary complications can be prevented by effective lifestyle programmes. After a heart attack or heart surgery, the odds of a second occurrence can be more than halved by regular exercise. Following cancer treatments, choosing a physically active, nutritionally sound lifestyle can mitigate many of their troublesome long-term toxicities, slow cancer growth, enhance the success rate of new therapies and reduce the risk of relapse.

I hope you will see this book as a trusted resource and a practical handbook that you can either read from cover to cover or dip in and out of. You may need to read some of the more in-depth sections more than once, or you may feel they do not interest or apply to you, which is why the book has been designed to enable you to skip topics or technical detail without losing continuity. As a result, some advice may be repeated if it is relevant to multiple chapters. However, before you skip ahead, try to view these topics as characters in a novel, which need to be introduced and developed in order to enrich the more exciting bits as a fascinating story unfolds.
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1

THE INFLUENCE OF OUR GENES

Let’s start at the very beginning. Not when you took your first gasp of air, but nine months earlier when you were just two strips of DNA – the templates for all the functions of the body. The genes they contain have evolved over countless generations to make us the humans we are today. They contain the codes that determine things like our height, hair, eye and skin colour, body type and – more relevant to this book – our susceptibility to disease and rate of ageing.

We cannot change the genes we are dealt, but we can change the way we look after them. We are not on a pre-determined road to an inevitable destiny and do not have to accept our genetic fortunes. Through the evidence presented in this book, I hope to show that there is another path open to us. Through achievable changes to our diet and lifestyle, we can protect, repair and enhance the condition of our genes, and hence significantly influence our current and future health.

Studies of identical twins provide a good insight into the age-old debate on the relative influence of nurture over nature. Due to the common genetic material they share, there is an increased likelihood that the twin of a person diagnosed with a chronic illness will suffer the same fate. Studies of multiple identical twins by an institute in Norway found that if one of them developed breast cancer, the other, on average, had only about a 30% risk of developing the disease, especially if they had different lifestyle and nutritional habits.22 This means that the most important contributor to the causation of disease was determined by the way the twins chose to live their lives rather than the genes they were born with. Since then, numerous academic bodies such as the World Health Organization and the World Cancer Research Fund have estimated that, on average, about 60% of degenerative diseases and cancers are caused by environment or lifestyle and 40% are genetically driven.23 What’s more, genetically influenced diseases tend to occur later in life and be less severe if susceptible individuals lead a healthy life.24

Take, for example, Japanese citizens who survived the initial blast of the Hiroshima and Nagasaki bombs. Because the radiation exposure caused considerable damage to their DNA, they had an increased risk of cancer. A study published 30 years later, however, showed that the rate of cancer among survivors was vastly different depending on whether they had good or poor diets – and this difference was much greater than expected. In fact, the cancer incidence among survivors who did not smoke, consumed little meat, exercised most days and ate lots of fruit and vegetables, was fairly similar to that of the general population, suggesting that their healthy lifestyle counteracted their pre-existing risk. Those who smoked, on the other hand, had ten times the incidence of lung and other cancers than smokers not exposed to the radiation.25

Another example is an inherited lung condition with the snappy name of alpha-1 antitrypsin deficiency (AATD). Affected individuals lack a protein that protects the lungs, and this usually results in emphysema, a condition that causes shortness of breath. Studies have shown that people with AATD who exercised regularly, didn’t smoke and avoided air pollution as much as possible only got mild emphysema later in life, despite their genetic susceptibility. Conversely, those who smoked got severe, life-threatening emphysema in their early 40s. These studies demonstrate that people with an underlying increased risk magnify their chance of disease several times over if they expose themselves to further adverse lifestyle factors.26

The rest of this chapter will explain how genes work, how defects in them can affect our health and how lifestyle choices can substantially influence them. In order to do this, we need to start with a brief lesson in genetics. Although this is somewhat complicated in parts, I promise that what you learn will be invaluable when it comes to rationalising and understanding the lifestyle advice later in the book.

Genetics in a nutshell

Within each cell in the human body lies a nucleus, containing thread-like structures called chromosomes. Typically, we have 23 pairs of chromosomes making 46 in total. Each chromosome is made up of two strips of DNA, which contains millions of packages of information called genes. When the body needs to grow or replace cells that have died, a cell duplicates its contents, including its chromosomes, and splits to form two identical copies of itself. The process is different during sexual reproduction, where one strip of DNA from the sperm merges with one strip from the ovum, so the chromosomes in a child carry half the genes from the mother and half from the father.

Our genes create the templates for the formation of signalling proteins called cytokines, which regulate every single function in the body. There are thousands of different types of cytokines, and more are being discovered all the time. Minute-by-minute regulation of their concentration is required to ensure cells remain in equilibrium with each other and the rest of the body. That’s why our skin is a certain thickness, the hairs on our arms stop growing at a precise length and why, when we cut ourselves, skin is able to grow at an accelerated rate but stop when it is healed.

When our genes are damaged, these signals are disrupted – and that’s when problems arise.

Over generations, humankind has accumulated considerable amounts of defective genetic debris, which is locked in dormant sections of our DNA. This debris mostly has no function at all, but some of these defective genes, if activated, can cause considerable damage, leading to dysregulated growth and diseases like cancer or hormone dysfunction. It is not entirely clear how these genes originate, but most likely they are generated through spontaneous damage or infection, particularly from viruses. These tiny snips of code are also passed on from parents to children. In other words, we are all born with the tendency to get ill – it is part of us. So, instead of asking ‘why me?’ when we develop a serious illness, we should perhaps be asking ‘why not me?’ when we don’t.

The genetic cards we have been dealt

If a baby is conceived with too many damaged genes it is often spontaneously aborted. If, however, defective genes are stable enough to sustain life, a child can be born with characteristic syndromes such as cystic fibrosis, sickle cell anaemia or Huntington’s chorea. Some inherited genes may not give rise to such obvious conditions but instead make an individual more vulnerable to degenerative illness. For example, if a gene which regulates cholesterol is damaged, high levels can trigger early heart disease and strokes. If a gene that regulates immunity is damaged, the affected person could be more vulnerable to infection or conversely have an exaggerated immunity, which can cause asthma, eczema or chronic inflammation.

More specific examples include defects in the genes which control DNA repair, such as the BRCA mutation, carried, for example, by Angelina Jolie, which affects less than 1% of women and increases their risk of developing breast and ovarian cancer. Similarly, damaged genes that regulate growth and repair can result in a disease called familial adenomatous polyposis, which dramatically increases the risk of bowel cancer. These inherited genetic syndromes are fortunately rare, but more likely in close-knit communities in parts of the world where having children with cousins or closer relatives is more common. Recent advances in genetics testing (called genetic sequencing) have enabled us to identify these defects – and in some cases interventions can be initiated to prevent them. It is worth asking your doctor about testing if you have a strong family history of specific diseases.

Geneticists are a long way off discovering the functions of all the genes, or combinations of genes that code for common conditions such as arthritis, heart disease and diabetes. It would not be surprising, however, if in the not too distant future you could pop into your local chemist to get your entire set of genes (genome) mapped, then have specific interventions recommended to you before a disease even develops. This might seem like a utopian dream, but the ethical dilemma was brought home to me after I volunteered to appear on Newsnight, and received a characteristic quizzing from Jeremy Paxman on this area of genetics. He made the very valid point that if insurance companies were to get hold of this genome data – or worse, demand to see it before offering a policy – people could be overcharged and exploited.

It seems confusing and unfair that some clean-living, fit people can get ill at a young age, while some overweight, junk-food-loving smokers can live well into their 90s, and many wonder at the reasons behind this. Our susceptibility to disease is inherited from our parents, and the luckier ones among us have their harmful genes locked tightly in redundant sections of their chromosomes, making them less likely to develop an illness. Life is certainly not always fair, but as every gambler knows, it’s all about reducing your odds and most people lie somewhere in between these two extremes. Whichever risk group you are in, a healthy lifestyle can unquestionably reduce the odds of illness, delay the onset and reduce its severity.

Factors that influence the expression of our genes

Even after our genes have formed, our lifestyle choices can still have a powerful influence on both the active genes we were born with and the damaging ones that have been switched on by genetic mutations. This is because our DNA is surrounded by chemicals that can alter the degree of activation or expression of our genes.

Harmful genes that are strongly expressed are more likely to cause associated diseases or produce more severe forms of them. Conversely, harmful genes that are weakly expressed may only produce a mild version of a disease – or not cause it at all.

The process that affects the expression of genes is called epigenetics. You may have heard this term already, but if not, you will come across it more and more over the next few years – it is becoming one of the hottest topics in science.

Epigenetics describes a series of biochemical processes that affect the function of a gene, or more accurately, the ability of the gene to express itself (by making cytokines), the proteins that then signal its actions on the body.

The epigenetic expression of a gene is influenced by many factors, including the body’s circadian rhythm, which helps to slow down metabolic activity at night and stimulate it in the morning. Fortunately, a healthy active lifestyle and diet rich in phytochemicals tends to influence epigenetics in a positive way, promoting expression of healthy genes and suppressing unhealthy ones. Conversely, a sedentary lifestyle and a poor diet influence epigenetics negatively, by switching off good genes and enhancing bad ones.27

When genes go wrong

Whatever type of genes people are born with, as life progresses, various factors can break one or both strands of DNA within a chromosome. When this occurs, the cellular defence mechanisms spring into action. They can do one of three things:

•   Repair the cell fully so its life goes on unimpaired

•   Decide the DNA damage is beyond repair and trigger cell suicide (apoptosis)

•   Partially repair the DNA but with an altered sequence of genes.

The third is the most serious consequence of attempted repair, as genes belong in a precise order and sequence and should not be located randomly. The rearrangement of this sequence, known as a mutation, allows the bad genes to become activated and express themselves. Unfortunately, this mutated expression of previously hidden genes does not lead to superhero strength, the ability to read minds or fly – it usually leads to premature ageing, hormone disorders, arthritis, dementia, Parkinson’s disease, cancer, leukaemia or a host of other degenerative diseases.

What damages DNA?

DNA damage can occur spontaneously during normal cell division or be caused by excess UV light, radiation, environmental chemicals or ingested chemicals such as those found in burnt meat and smoke. These factors, called mutagens, can either damage DNA directly or form short-lived harmful particles called reactive oxygenated species (ROS), otherwise known as free radicals, which whizz through the cell like an out-ofcontrol firework damaging everything in their path, including our precious DNA. As these molecules have an unpaired electron, they are unstable and highly reactive, causing havoc in intracellular structures by either robbing cellular components of their electrons or forcing their spares on them.

If there are too many of these unstable free radicals, a state of oxidative stress occurs. The remainder of this chapter will explain which dietary and environmental issues increase oxidative stress and how our cells protect themselves against it.
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Oxidative stress – what is it and why does it matter?

‘Oxidative stress’ is one of those phrases that is quoted liberally on the internet and in the media, but rarely used in the correct context. Certainly, most of my patients tell me they don’t understand it and many doctors and nutritionists get it mixed up with immunity and DNA repair processes, which will be described below separately. In a nutshell, oxidative stress relates to processes which damage the DNA inside the cell, and immunity involves processes such as antibodies which defend the body from infection and disease.

Over millennia, living creatures have developed complex biological defences within each cell to protect their DNA. The two most important elements are the utilisation of antioxidant vitamins (A and E) and the production of antioxidant enzymes (proteins which regulate chemical reactions in the body). Vitamin E is able to donate a hydrogen atom (a proton plus electron) to mop up the effects of free radicals produced from fats. Vitamin A and carotenoids can neutralise free radicals directly – particularly in low-oxygen environments. Vitamin C is not a direct antioxidant but protects cells from toxic products by enabling DNA to better ‘sense’ the damage being done to it, which then signals repair pathways. Antioxidant enzymes are able to neutralise excess free radicals by donating or absorbing aberrant electrons.

Essential antioxidant enzymes

The most important antioxidant enzymes are superoxide dismutase, glutathione and catalases. It is worth drilling down into the nuts and bolts of these enzymes, as they are an important part of our body’s defence system and it is important to understand their functions and how we can make sure they are working properly.

Superoxide dismutase (SOD)

Unfortunately named, given its beneficial role, SOD helps reduce the free radical called superoxide radical (O2•-), to form hydrogen peroxide (H2O2), which is then detoxified into water and oxygen. SOD contains metals such as copper, zinc, manganese and iron. Deficiencies in these metals will impair the formation of SOD.

Glutathione

This breaks down oxidative man-made chemicals, environmental pollutants, food additives, hydrocarbons and pesticides. Glutathione is mainly found in liver cells, and the greater the exposure to these toxins, the higher the levels required to deal with them. Research suggests that glutathione and vitamin C work interactively to neutralise free radicals.

Catalases

These are a group of enzymes that accelerate the chemical reaction that turns hydrogen peroxide into water and oxygen, with the help of iron or manganese. They are found in all living organisms exposed to oxygen, including bacteria, plants and animals. Catalases are important in protecting the cell from free radicals, as they have one of the highest turnovers of all enzymes in the body.

Factors that influence oxidative stress

As mentioned above, the balance of free radicals in the cell is constantly being regulated. A surfeit (oxidative stress) can be caused by either excess free radical formation or deficiencies in the antioxidant system.

Excess free radical formation

Excess free radical formation can be caused by a number of factors, including X-rays, excess sunlight, dietary toxins, some industrial chemicals and environmental pollutants. In Chapters 3, 13 and 14 we will look at ways to minimise exposure to some of the more dangerous dietary and environmental toxins. As free radicals are also generated as a by-product of normal energy production, situations that require constant high levels of energy also tend to cause excess free radical formation. These include obesity and other factors that increase chronic inflammation, such as poor gut health.

Deficiencies in the antioxidant system

Some people are unfortunate enough to be born with deficiencies in the enzymes which support and regulate antioxidant enzyme production, making them more prone to cardiovascular disease, cancer and premature ageing. Poor diet can lead to deficiencies in zinc, copper, selenium, iron, magnesium and manganese – the minerals that are required for antioxidant enzyme formation. In times of cellular stress, they cannot be made fast enough or to sufficient levels to mop up the excess free radicals, and therefore more oxidative damage occurs. Foods rich in vitamin A and E, including colourful fruit, vegetables and nuts, help deal with oxidative stress. See Chapter 10 for more information about the roles played by vitamins and minerals and how to ensure adequate daily intake.

Phytochemicals are another important building block for antioxidant enzyme formation, particularly the polyphenol group. By the end of this book, the word ‘polyphenol’ will roll off your tongue, so many times do its health benefits crop up. Polyphenols are nutritional compounds that give vegetables, herbs and spices their different colours, smells and tastes. Some phytochemicals have direct free radical mopping-up properties, but this antioxidant function is often overstated. Mainly, phytochemicals protect DNA by switching on the genes that code for antioxidant enzyme production. They also help the signals to absorb the antioxidant enzymes when they are not needed. In other words, they ensure the antioxidant system works efficiently. The beneficial properties of polyphenols and other phytochemicals, their common food sources and the clinical evidence behind them are described in Chapter 9. In the meantime, let’s just say this is one of the reasons we should try to include some colourful vegetables, fruits, legumes, herbs or spices with every meal.
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Oxidative balance

Despite their bad rap, free radicals are not all bad and our cells do actually need some for normal functions such as regulating vascular tone, monitoring red cell production and triggering a stress response when pathogens attack – so it is important to get a correct balance. Normally, when the levels of free radicals start to rise, an adaptive response increases the production of antioxidant enzymes to counteract them. When levels drop, antioxidant enzymes are deregulated to make sure that they don’t mop up too many free radicals. Various nutritional and lifestyle factors can aid or disrupt optimal oxidative balance. The reality, however, is that many of us in the west have far too many free radicals and an inefficient antioxidant apparatus, so a state of oxidative stress is commonplace.28

Although it is important to have adequate levels, be careful if you are considering taking high-dose, direct-antioxidant vitamin A, E or acetylcysteine supplements – as there is data to suggest that too many of these antioxidants could interfere with the normal adaptive response for antioxidant enzyme formation and reabsorption.29 If these supplements are then missed, even for one day, it would leave the cell deficient in antioxidant enzymes and vulnerable to oxidative stress. The issues around oxidative and anti-oxidative stress are highlighted in the sections on vitamins (Chapter 10) and exercise (Chapter 16).
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