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      Guide to Abbreviations and Measures
1 gram (g) = 1,000 milligrams (mg) = 100,0000 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)

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

      100iu of vitamin D = 2.5mcg

      100iu of vitamin E = 67mg

      1 pound (lb) = 16 ounces (oz) 2.2lb = 1 kilogram (kg)

      In this book calories means kilocalories (kcal)
 

         
         CAUTION

         
         If you have been diagnosed with cancer, you should not undertake an extensive nutritional strategy on your own. Cancer is
            a complex and life-threatening disease that requires professional medical care. Some alternative remedies may actually worsen
            cancer if they are not used appropriately. Therefore, if you want to use any of the alternative remedies discussed in this
            book, use only as part of a cancer-treatment programme that is guided and monitored by a qualified nutritional therapist,
            doctor or equivalent health professional who is experienced in cancer care and alternative medicine and who can work with
            your doctor to devise the most appropriate strategy for you. Simply because a substance is ‘natural’ doesn’t mean it is never
            harmful. Very high doses of nutrients can have adverse effects; this is why you need a nutritional therapist to advise you
            and to run tests to find out what you need.
         

         
         If you are taking medication, we recommend you check with your doctor if there are any contraindications between the medication
            and the supplements you wish to take. Check with your doctor before changing or stopping any conventional medical treatments
            or medications, and keep all of your doctors and/or alternative practitioners informed of all treatments that you are receiving.
         

         
         The recommendations given in this book are solely intended as education and information, and should not be taken as medical
            advice. Neither the authors nor the publisher accept liability for readers who choose to self-prescribe.
         

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

         
      
 

      
         
         
         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 350–80. More details on most of these studies can be found on the Internet for those wishing
            to dig deeper. PubMed is a service of the US National Library of Medicine that includes over 18 million citations dating back
            to 1948. This is where you can access most of the studies mentioned (see http://www.ncbi.nlm.nih.gov/pubmed/). On page 397
            you will also find a Recommended Reading list, which suggests the best books to read if you wish to find out more about the
            topics covered.
         

         
      

   

      
      Introduction
No diagnosis strikes more fear into the hearts of patients than that of cancer. It is often perceived as incurable and of unknown
         cause – and in many ways viewed in the same
       way as the plague must have been in the 17th century: we live in fear of it and avoid talking about it. Meanwhile, as we hide
         our heads in the sand, cancer has grown to be the second most common cause of premature death in the Western world and is
         predicted to become the number-one cause of death within 20 years. It is already the primary killer of people under the age
         of 50. When this book was first published in 1999, it was predicted that within 15 years one in four people would be diagnosed
         with cancer at some point in their lives. And now, ten years later, it is already one in three! And it is predicted to be
         one in two by the year 2020! Although there have been great strides made in cancer treatment, what is badly needed is a way
         to prevent it ever occurring, or reoccurring.
      

      Cancer is largely a 20th-century invention

      
      It may surprise you to know that cancer is, for the most part, a 20th-century invention. The top five cancers – lung, breast,
         stomach, colorectal and prostate – were more or less unheard of before the early 20th century. The growth in the incidence of cancer
         parallels the industrialisation and chemicalisation of our world: the more developed a country, the more cancer there is.
         Indeed, the higher the per-capita income, the higher the incidence of cancer.1

      
      This is because most cancers are primarily the result of changes we have made to our total chemical environment: what we eat,
         drink and breathe. Changing patterns of cancer in the economically developed world show that cancer rates are strongly influenced by environmental factors. According to one of Britain’s top medical scientists, Sir Richard Doll, 90 per cent of
         all cancers are caused by this. The most conservative cancer experts say that at least 75 per cent of cancers are associated
         with environment and lifestyle.
      

      
      However, probably 85 per cent of cancers are preventable. Research published in the New England Journal of Medicine describing a study involving 45,000 pairs of twins found that cancer is much more likely to be caused by diet and lifestyle
         choices – those things we can change – than by genes. Identical twins, who are genetically the same, had no more than a 15
         per cent chance of developing the same cancer. This suggests that the cause of most cancers is about 85 per cent environmental
         – and that means it is down to factors such as diet, lifestyle and exposure to toxic chemicals. This study found that choices
         about diet, smoking and exercise accounted for 58 to 82 per cent of cancers studied.2

      
      In the space of two generations, humankind has invented ten million new chemicals and unwittingly released thousands of them
         into the environment. Many are known to be carcinogens (that is, they are capable of causing cancer). And we take these into
         our bodies through our food, the air we breathe and the water we drink. Many are easily avoidable – although some are not.
      

      
      What we eat is especially relevant. We have, it seems, been digging our own graves with our knives and forks. Today’s diet
         of refined foods laced with chemicals and devoid of nutrients is now thought to be the greatest single contributor to cancer
         risk. Conversely, by eating the right diet you can cut your risk of cancer by up to 40 per cent, says the World Cancer Research Fund, and the European Commission estimates that a quarter of a million
         lives could be saved each year across the 27 member states through dietary changes alone. According to the Cancer Research
         Campaign, at least three out of four of all cancers are potentially preventable, but will only be avoided if the messages
         get through to people while they are young.
      

      
      Cancer isn’t only about diet, however. We unknowingly expose ourselves to many cancer-causing chemicals in our homes and work-places.
         So, minimising this exposure can also greatly reduce our risk of cancer.
      

      
      Boosting your immune system

      
      Avoiding or reducing known cancer-initiating chemicals is just one piece of the equation. Another is preventing your exposure
         to cancer promoters. These include chemicals and foods, and even your body’s own hormones, which, if out of balance, can encourage
         cancer cells to grow. The other critical piece of the jigsaw is strengthening your own defences. Carcinogens are nothing new.
         They exist in nature, even in everyday health-promoting foods, but they don’t necessarily present a problem, because the body
         is designed to detoxify carcinogens. It’s when your body’s defences are weak, and you are exposed to too many carcinogens,
         that the trouble starts.
      

      
      So, boosting your immune system and improving your liver’s ability to detoxify carcinogens are clearly vital, as you’ll see
         in Chapters 6 and 7. I believe your risk of developing cancer really can be massively reduced or entirely eliminated by putting
         all these pieces together: avoiding known carcinogens; eating the right diet; balancing your hormones; improving your liver’s
         detoxification potential; and boosting your immune system. Such a prevention strategy forms the basis for preventing the recurrence
         of cancer and reversing the process of cancer cell growth. The evidence presented in this book strongly suggests that you
         genuinely can ‘say no to cancer’.
      

      
      
      Are we winning the cancer war?

      
      Despite the fact that we already know how to drastically reduce cancer risk, the sad truth is that we are not taking the necessary
         action – with a few notable exceptions. The incidence of lung cancer, for example, is now decreasing in many countries as
         fewer and fewer people smoke. Cervical cancer and cancer of the stomach are also in decline. Despite this, the overall rate
         of cancer, which now strikes one in three and kills one in four, is still very much on the increase.
      

      
      What is particularly worrying is the rise in hormone-related cancers. These are cancers of hormonally sensitive tissue, which,
         in men are cancer of the prostate and testes, and, in women are cancer of the breast, cervix, ovaries and womb (endometrium).
      

      
      Take breast cancer, for example. Currently, one in nine women in the USA develops breast cancer – one in eight in the UK.
         Breast cancer incidence rates in the UK have increased by more than 50 per cent over the last 25 years. Prostate cancer rates
         have tripled over the last 30 years. In truth, these cancers are occurring more frequently and earlier in people’s lives than
         they were a decade ago. It is highly likely that dietary changes and our exposure to environmental toxins play a significant
         role in this.
      

      
      In 1992, a statement signed by 69 highly respected medical and scientific experts in the USA stated, ‘Over the last decade,
         some five million Americans died of cancer and there is growing evidence that a substantial proportion of these deaths was
         avoidable.’3 The reason for the statement was to protest against the failure of the policies of government and cancer institutions. In
         March 2010 a briefing by the Journal of the American Medical Association reported that there has been less than a 1 per cent decrease in the rate of new cancer diagnoses between 1999 and 2006, almost
         half of which is accounted for by reduced lung cancer diagnoses presumably from anti-smoking campaigns.4 Nearly one in two men and more than one in three women in America will be diagnosed with cancer this year, they say. In America
         in 2009 there were 1.5 million cases of cancer and more than 560,000 deaths. This can hardly be called a success given that the American government have spent $100 billion on cancer research in the past forty years.
      

      
      Are we even fighting it?

      
      Has anything changed? Remarkably little research money is being spent on prevention, with most being directed towards variations
         on conventional treatment using surgery, chemotherapy or radiotherapy. Indeed, improvement in cancer treatment has reduced
         cancer mortality. Today, a breast cancer patient is likely to survive longer than 20 years ago. However, what these statistics
         don’t always take into account is that people are often just being diagnosed earlier, and hence appear to survive longer.
      

      
      However, conventional treatment, which is all rather medieval in concept (essentially to cut it out, burn it out or drug it
         out), is not truly addressing the underlying factors that lead cells to become cancer cells in the first place. This should
         be the first line of attack.
      

      
      While prevention is obviously better than cure, the fact is that cancer prevention is not profitable. Interestingly, some
         of the main cancer charities receive funding from the pharmaceutical industry, which hardly encourages them to concentrate
         resources on tackling the true causes of cancer – namely our modern diet, lifestyle and over-exposure to cancer-causing chemicals.
         Before you donate money, ask how much of it is truly being spent on non-drug prevention research.
      

      
      On a positive note, there is, however, a list of known factors associated with increasing cancer risk that we can all do our
         best to avoid. In this book these factors, and the necessary actions, will become clear.
      

      
      Putting prevention into practice

      
      Learning how we can prevent cancer is important for everyone. The easiest way to stay free of cancer is to do all the right
         things in the first place; people with an early diagnosis, or who have had cancer in the past, can often prevent its development or recurrence. Primary cancers are very rarely life threatening; it is the
         secondaries, the cancers that follow, that claim all too many victims.
      

      
      I cannot stress enough that cancer must be looked at holistically, which means in terms of all the possible contributing factors, both internally and externally, not just in terms of the organ or area of the body it
         is affecting. Your body is a highly complex adaptive organism, but unfortunately most people treat their cars better than
         they do their bodies! Most cars get an annual service (or at least an oil change every now and then) but mention a ‘detox’
         to most people and they run for the hills.
      

      
      So, once diagnosed, it is absolutely essential to follow the right kind of diet, address hormonal imbalances, avoid carcinogens
         and boost your immune system. The purpose of this book is to explain what that means in practice. But first, it’s worth knowing
         what causes cancer and how you can intervene to keep your body healthy.
      

      
      How to use this book

      
      Cancer is a complicated issue, so this book is structured to make it easy for you to understand what you need to do to reduce
         the risk.
      

      
      Part 1 explains what cancer is, which factors cause normal cells to become cancer cells and then encourage their growth, and why
         you can expect almost complete protection by following the advice in this book.
      

      
      Part 2 reveals the connections between different foods and the development or avoidance of cancer. Reading this section will help
         you understand the basis for the practical recommendations later in the book.
      

      
      Part 3 identifies the lifestyle and environmental risk factors of cancer – with recommendations of ways you can cut your risk.
      

      
      
      Part 4 shows you the evidence on how nutrients and other natural remedies can help you avoid cancer, and outlines some that may
         have a specific role to play if you already have cancer.
      

      
      Part 5 offers clear, practical guidelines for staying free from cancer. If you read nothing else, read this. It includes your action
         list for developing a cancer-free diet and lifestyle.
      

      
      Part 6 tells you what to do if you have cancer – how to use natural approaches alongside conventional treatments to maximise your
         recovery from chemotherapy, radiation and surgery, and how to reduce the risk of recurrence. It also contains specific advice
         for the two most common cancers: breast and prostate.
      

      
      Part 7 gives you specific advice on risk factors, prevention and nutritional support for each kind of cancer.
      

      
      Medical advice

      
      Many of the strategies recommended here have been proven to be effective, but the recommendations in this book do not replace
         those of your doctor or cancer specialist. If you wish to change your medication or your treatment strategy, please consult
         your doctor. In Chapter 35 I discuss how to integrate conventional cancer treatment with the recommendations in this book.
      

      
      Wishing you the best of health,

      
      Patrick Holford
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	  [image: image]

	  WHAT CAUSES CANCER?

   

      
      CHAPTER 1

      
      
      
      What is Cancer?

      
      It may surprise you to know that we all have cancer cells in our bodies. Cancer occurs when cells start to behave differently
         from normal – growing, multiplying and spreading. It is like a revolution within the body, when a group of cells stops working
         in harmony with the whole organism and start running riot. We all produce cancer cells, so the odd revolutionary cell is a
         common occurrence. The immune system of a healthy person simply isolates and destroys such offenders before they develop to
         form a cancer mass, or tumour. However, in cancer the immune system is overcome and the cancer spreads. Understanding how
         and why this happens is the key to preventing cancer.
      

      
      An embryo turns into a baby, and eventually into a fully grown human, because our cells are programmed to multiply – 2, 4,
         8, 16, and so on – until you have the 30 trillion or so cells that make up an adult. The early cells all look similar and
         then, as they develop, they start to look different from one another and take on specific roles in the body. Although most
         cells continue to be replaced throughout our lives, they generally stop growing or multiplying, and they basically settle
         down (like good citizens) to get on with their specific duties, respecting their neighbours.
      

      
      Cells that change

      
      If, however, a cell is damaged in some way, it can start to behave more primitively, growing and multiplying, not respecting
         its neighbours, nor carrying out its specific function. This is a cancer cell. Most cancer cells will be detected by the immune system and
         weeded out. Some, however, appear more resistant, or can flourish because the immune system is weak.
      

      
      They may then go on to develop clusters of ‘undifferentiated’ cells. If the cells are not actually multiplying and do not pose
         an immediate risk, the growth is called a benign tumour. If, however, the cells are multiplying, it is called a malignant
         tumour.
      

      
      In due course the multiplying cancer cells become a cancer mass. Like any other cells, they need food to keep working, and
         so the mass develops its own blood supply to provide this. This is called angiogenesis. Depending on where and how big the
         cancer mass is, symptoms may become apparent. During an autopsy after a death from a different cause, many people are found
         to have a cancer mass without ever having been aware of it.
      

      
      These ‘primary’ cancers have different names, depending on the kind of tissue they occur in and their location. Most human
         cancers are carcinomas (carc = cancer; oma = tumour), which are malignant tumours that arise from epithelial cells (cells
         that form part of the covering or lining of a body surface). Melanomas (melano = black), for example, are cancerous growths
         of melanocytes, which are skin cells that produce the pigment melanin. Sarcoma is a general term for any cancer arising from
         muscle cells or connective tissues; for example, osteogenic sarcomas (osteo = bone; genic = origin), which are the most frequent
         type of childhood cancer, destroy bone tissue (connective tissue) and eventually spread to other areas of the body. Leukaemia
         is a cancer of blood-forming organs characterised by rapid growth and distorted development of leukocytes (white blood cells)
         and their precursors. Lymphoma is a malignant disease of lymphatic tissue; for example, lymph nodes. An example is Hodgkin’s
         disease.
      

      
      
      Primary and secondary cancers

      
      ‘Primary’ cancer is rarely likely to be fatal. However, at some point, a more mobile ‘metastatic’ cancer cell may develop.
         These metastatic cells can leave the original cancer mass and spread around the body, through the bloodstream or the lymphatic vessels. They
         can then lodge in different parts of the body and start multiplying there, resulting in what are known as ‘secondary tumours’.
      

Stage 1 – Normal healthy cells
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	  Stage 2 – Cancer cells start to form
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	  Stage 3 – Cancer cells dominate
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	  Stage 4 – Cancer cells detach from tumour
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Normal cells versus cancer cells


      
      These secondaries are more insidious, and much harder to treat, and they tend to spread and grow more quickly. Consequently,
         the average chance of surviving, once secondaries appear, is much lower.
      

      
      
      What’s the aim of conventional treatment?

      
      The main focus of conventional cancer treatment is the early detection and then annihilation of the tumours. The earlier a cancer is detected, the better the chances of eliminating the primary tumour before it metastasises (or spreads) and produces
         secondaries.
      

      
      Early detection, however, is not without its problems. Mammograms, used to detect breast tumours, are capable of detecting
         micro calcifications (small calcium deposits) in the breasts, which could never be felt before. These micro calcifications
         may not be cancer as we know it; but whether or not they warrant treatment is a matter of debate.
      

      
      Mammograms also expose a woman to radiation, thereby increasing cancer risk. Some scientists therefore believe that routine
         mammography under the age of 50 for symptom-free women is unwarranted. In fact, a recent study has suggested that as many
         as one in three breast cancers detected by mammogram may be harmless. Researchers from the Nordic Cochrane Centre in Denmark
         looked at a range of statistics from between 1971 and 1999 from five countries that had implemented screening programmes,
         including the UK. The results showed that some women had had treatment for cancers that were unlikely to kill them or spread.1

      
      Once the cancer has been removed with surgery the most usual follow-on treatment for breast cancer is with the drug tamoxifen,
         yet many people who don’t take it do just as well as those who do. Overall, it decreases mortality by less than 10 per cent
         (see page 320).
      

      
      
      The options

      
      There are three ways to annihilate a tumour: with surgery, radiation or chemotherapy. Some forms of cancer don’t lend themselves
         to surgery (for example, liver, brain, bone and blood), in which case chemo-therapy – using drugs that are toxic to cancer
         cells – is employed. While these treatments can, and do, save lives, the trouble is that they often do so at a high cost:
         each treatment is traumatic and damages the body. Recent advances in such therapies have attempted to minimise the damage;
         for example, by developing chemotherapeutic drugs that target only cancer cells and don’t damage healthy cells. Later in the
         book I’ll be talking about nutrients that do exactly this.
      

      
      In any event nutritional support is vital during these treatments – it can reduce side effects and speed up recovery (see
         Chapter 35).
      

      
      Conventional cancer therapies, however, place remarkably little emphasis on eliminating the factors that cause cancer in the
         first place, or on boosting the body’s natural defences to fight back and restore healthy cells.
      

      
      
      
      What initiates cancer?

      
      Cancer is the uncontrolled growth of cells. The key question is why do cells suddenly start growing and multiplying? There
         are many different kinds of cancers and no doubt many different answers to this question. However, in many cases, a major
         initiating factor is damage to the cell.
      

      
      The outer membrane (or ‘skin’) of each cell contains sensors that tell it when to grow or multiply. If these sensors are damaged
         by an undesirable chemical, cancer can result. Each cell also contains instructions for its behaviour, and for the behaviour
         of future cells. These are contained within the genes, which are written in the DNA (the genetic blueprint material found
         in every single cell). If a chemical enters the body and damages the DNA, the cell can start to ‘misbehave’ by dividing and
         producing more errant cells.
      

      
      Some of us also have dormant genes that, if awakened by a particular stimulus, can trigger cancer. These cancer-causing genes
         are called oncogenes and can be activated by a number of undesirable chemicals. Factors that can trigger cancer are called carcinogens
         and they are fully discussed in Chapter 4 as well as in Part 3.
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      The initiation of cancer

      
      What promotes cancer?

      
      Although this whole process of undesirable chemicals altering cell function marks the beginning of the cancer process, this
         alone is not enough for a person to develop a malignant tumour. Indeed, such cellular changes are happening within us all
         the time, producing individual pre-cancerous cells that are found and destroyed by our immune system.
      

      
      In order for the cancer cells to survive and take over, they must multiply and invade surrounding tissue. The mass must then
         develop its own defences and blood supply. A number of substances and circumstances can help or hinder the cancer’s progression to
         this stage. Some chemicals, for example, do not initiate cancer but do encourage its progression. Having high levels of certain
         hormones, such as oestrogen, insulin and insulin-like growth factor (IGF-1), encourage the growth of cancer cells (more on
         this in Chapter 12 and Chapter 16).
      

      
      Such hormonal imbalances are most common in people who are significantly overweight.

      
      
      Why doesn’t the immune system attack?

      
      Even if a cancer mass is promoted through exposure to undesirable chemicals, the cancer mass still has to progress to a stage
         where it is strong enough to fight off the body’s immune system. The immune system makes large numbers of natural killer (NK)
         cells, which are quite capable of destroying most cancer cells. But if, for example, a person drinks a lot of alcohol, which
         suppresses the immune system’s ability to produce NK cells, then there is more likelihood of a cancer progressing. The combination
         of being very overweight, smoking and drinking is particularly bad news: the carcinogens in tobacco smoke can initiate cancer,
         while the hormonal imbalances associated with obesity promote the growth of cancer cells, and alcohol depresses the immune
         system’s ability to fight it.
      

      
      Even when a cancer mass has developed its own defences and blood supply, this alone is rarely fatal. Whether or not such a
         cancer mass goes into the metastatic phase (releasing mobile cancer cells that produce secondary cancers in other parts of
         the body) again depends on a person’s chemistry. Some nutrients reduce the risk of metastasis, whereas other chemicals promote
         it.
      

      
      In this book you will learn which nutrients, foods and lifestyle factors – including your mindset – can protect you against
         cancer, at every stage, and also which chemicals and lifestyle habits you need to avoid. You’ll also learn how your body has
         the power to eliminate cancer cells and promote healthy cells that work together for the good of the whole – that’s you.
      

      
   

      
      CHAPTER 2

      
      
      The Oxidant Factor

      
      A big part of the cancer equation, and one reason for the rapid development of cancer in the 20th century, is our increased
         exposure to cancer-causing factors, especially those that directly damage our genes. These include:
      

      
      
         	Tobacco smoke
         

         	
            Exhaust fumes
         

         	
            Industrial pollution
         

         	
            Food and agricultural chemicals
         

         	
            Burned, browned or fried food
         

         	
            Excessive sun exposure
         

         	
            Radiation
         

      

      
      These, and many other factors, produce chemicals called oxidants (also known as ‘free radicals’ or ‘free oxidising radicals’).
         Oxidants are a bit like the toxic exhaust of any burning process that involves oxygen. We even make oxidants in our bodies
         when the carbohydrate we eat ‘burns’ (to form energy) as it reacts with the oxygen we breathe in.
      

      
      So, if you want to increase your risk of developing cancer, just stand in the main street of a polluted city, on a hot, sunny
         day, burning your skin, breathing in exhaust fumes, eating French fries and smoking a cigarette. Not many people do all these things at once, but many people’s lifestyles do involve significant exposure to
         oxidants. (The effects of smoking, radiation and sun exposure are discussed in Part 3.)
      

      
      Conversely, if you very rarely eat burned, browned or fried food, spend little time in traffic, live in an unpolluted environment,
         don’t smoke, and avoid excessive exposure to strong sunlight, then your cancer risk will be lower.
      

      [image: image]

	  Oxidants and antioxidants

      
      
      Antioxidant protection

      
      There are two sides to the oxidant equation. Oxidants are on one side; on the other are antioxidants – chemicals that neutralise
         these harmful oxidants. There are literally hundreds of antioxidants, the best known of which are vitamins A, C and E. However,
         there are many others that you might not have heard of, such as polyphenols and salvestrols, found in fruits and vegetables.
         The evidence for the protective effect of taking in optimal amounts of these anti-cancer nutrients in your diet is substantial
         (this is discussed fully in Part 2 and 4).
      

      
      The power of antioxidants has been known for 30 years. One survey published in the Lancet medical journal in 1981 looked at the relationship between beta-carotene status and smoking. (Beta-carotene is the vegetable
         form of vitamin A.)2 The researchers found that heavy smokers with a low beta-carotene status had a 6.5 per cent chance of developing lung cancer.
         On the other hand a heavy smoker with a high beta-carotene status had only a 0.8 per cent risk, as did a non-smoker with a
         low beta-carotene status. Finally, those who had a high beta-carotene status and who also didn’t smoke had no risk. This study
         shows that increasing your intake of certain anti-cancer nutrients in your diet is just as important as limiting your intake
         of carcinogens. These nutrients are covered in detail in Part 4.
      

      
      Fewer smokers but greater pollution

      
      Although the overall incidence of lung cancer is falling in countries where cigarette smoking is on the decline, lung cancer
         among non-smokers is actually rising.3 This is almost certainly because of increasing levels of air pollution, particularly from diesel fuel, says Professor Simon
         Wolff, a toxicologist. He points out that ‘in rural China, where people tend to smoke very heavily and where air pollution
         is much less, the difference in lung cancer rates between smokers and non-smokers is very small, and lung cancer rates are
         about one-tenth of the lung cancer rates in industrialised countries’.4 The traditional diet in rural China is substantially higher in anti-oxidants than the typical diet in industrialised countries.
      

      
      
      
      
      Oxidant damage

      
      We need to understand how oxidants do their damage in order to defend ourselves against cancer. Oxidants are unstable and
         dangerous because they have an uneven electrical charge (whereas a stable chemical has an even electrical charge). Oxidants
         are rather like amorous bachelors looking for a mate. To complete themselves, they steal electrons from cells, homing in
         on either the membrane of the cell or the DNA, because this is where the most ‘double bonds’ (atoms that are connected with
         two links) are found. These double bonds are particularly susceptible to oxidant damage.
      

      
      Another source of double bonds is fat. The more unsaturated a fat, the more double bonds it contains. Polyunsaturated fats,
         such as sunflower oil, have plenty of double bonds, and if you use it for frying – which generates very high temperatures
         – these double bonds can get damaged. Eating fried foods therefore increases your intake of oxidants, which, in turn, can
         start to damage your cells.
      

      
      Help from antioxidants

      
      Antioxidants are real heroes. They mop up the dangerous oxidant ‘sparks’, but in the process, become oxidised and destabilise
         themselves. If, however, they then meet another oxidant they can be ‘reloaded’. Like a team of bomb-disposal experts, antioxidants
         work together to defuse the dangerous chemical sparks called oxidants.
      

      
      This synergistic partnership of antioxidants is important, as shown in the illustration overleaf. Key partnerships exist between
         different antioxidants, which become inactivated once they’ve disarmed an oxidant; for example:
      

      
      
         	
            Vitamin E is recycled by vitamin C and coenzyme Q10.
            
         

         	
            Vitamin C is recycled by glutathione (one of the most important antioxidants of all – more about this in Chapters 6 and 7),
               carotenoids (in carrots), and lipoic acid.
            
         

         	
            Glutathione is recycled by anthocyanidins (in berries) and resveratrol (see Chapter 25).
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	  The synergistic action of nutrients in disarming a free radical

      Vitamin E disarms a harmful free radical but becomes a radical in the process. It is recycled and turned back into an antioxidant
         by CoQ10. Vitamin C then passes the free radical along to glutathione and then it is disarmed, making it safe. Vitamin C and glutathione
         are recycled by beta-carotene, lipoic acid, anthocyanidins and resveratrol.
      

      
      The sum of the whole is far greater than the sum of the parts. So, having a high intake of both vitamins C and E, as well
         as glutathione and anthocyanidins, is much more protective than having a high intake of just one of these nutrients on its
         own. The body can only completely detoxify many harmful and potentially cancer-promoting substances if all these nutrients
         are present in the right amounts.
      

      
      The synergy of nutrients is also vital because there are many different kinds of oxidants, each disarmed most effectively
         by a different kind of antioxidant. So, for all-round protection against all the oxidants that come your way, you need to
         take in a whole collection of antioxidants, including:
      

      
      
         
         
         	 
		 	 
		 	 

         
         
            
            	vitamin A
            	 
            	carotenoids
         

         
         
            
            	vitamin C
            	 
            	coenzyme Q10
         

         
         
            
            	vitamin E
            	 
            	lipoic acid
         

         
         
            
            	selenium
            	 
            	polyphenols
         

         
         
            
            	glutathione
            	 
            	salvestrols
         

         
         
            
            	anthocyanidins
            	 
            	resveratrol
         

         
      

      
      
      These nutrients are found in food and can also be taken in concentrated form as nutritional supplements, but unfortunately
         this is only part of the story.
      

      
      In summary there are many cancer-causing chemicals that don’t cause oxidation, so just avoiding oxidants and increasing your
         intake of antioxidants can offer only partial protection.
      

      
      The next chapter looks at another factor: hormone-disrupting chemicals in our environment.
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