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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

      
      
   

      
      P A R T 1
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	  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.
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	  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).
         

      

      
      [image: image]

	  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.

      
      
   

      
      CHAPTER 3

      
      
      Hormones in Havoc

      
      Evidence is accumulating that the high incidence of cancer of the breast, cervix and ovaries in women, and of the prostate
         and testes in men, is related to disturbed regulation of our hormones. All of these body tissues are especially sensitive
         to the effects of hormones. The rapid increase in breast cancer (the most common cancer in women in the UK and US) and prostate
         cancer (the most common cancer in men in the UK and the US) has raised concerns about a number of chemicals in our foods,
         homes and medicines that may be adding to our risk of developing cancer, as well as the impact of modern living and eating
         on hormone levels.
      

      
      Breast cancer incidence has increased by more than 50 per cent over the last 25 years. It now affects one in eight women in
         the UK at some time in their life (compared to one in 22 in the 1940s). Although breast cancer occurs mainly in women, men
         can get it too, with around 300 men each year being affected. Meanwhile, rates of prostate cancer have almost tripled over
         the last 30 years, and this disease now affects around one in 14 men at some point in their life.
      

      
      The current approaches to breast cancer are not having much effect on this worrying trend, although advances in cancer treatment
         are increasing survival rates.
      

      
      
      Hormone-disrupting chemicals

      
      The fundamental question is: why are such cancers increasing and what can be done to reverse this? In one of the most extraordinary
         detective stories of our times (first documented in two excellent books, Our Stolen Future, by Theo Colborn, and The Feminisation of Nature, by Deborah Cadbury) leading scientists from many disciplines have come to the same conclusions: ‘We’ve released chemicals
         throughout the world that are having fundamental effects on the reproductive system and immune system in wildlife and humans,’
         says Professor Louis Guillette from the University of Florida. ‘We have unwittingly entered the ultimate Faustian bargain
         … in return for all the benefits of our modern society, and all the amazing products of modern life, we have more testicular
         cancer and more breast cancer. We may also affect the ability of the species to reproduce,’ says Devra Lee Davis, former deputy
         health-policy adviser to the American government.
      

      
      They, and countless other scientists, came to the conclusion that a growing number of commonly occurring chemicals, found
         in our air, water and food, are disrupting hormone balances and acting as carcinogens: these include some pesticides, plastics,
         industrial compounds and pharmaceutical drugs (see Chapter 20 for more on these). But they also include ‘natural’ foods such
         as meat and milk that contain high levels of hormones such as oestrogen and other cell growth promoters. Of course, if you
         think about it, it isn’t really natural to consume dairy products, which are designed for babies, as an adult. It’s like breastfeeding
         at the age of 40 – from another species of animal! (See Chapter 12 for more on the link between milk and cancer.)
      

      
      What the chemicals do in the body

      
      Most of these chemicals mimic the role in the body of oestrogen, which is a hormone that stimulates the growth of hormone-sensitive
         tissue. They are classified as xenoestrogens (meaning oestrogenic compounds from outside, as opposed to inside, our bodies). When taken in on top of the natural oestrogen produced by both
         men and women, plus the added oestrogen and other cell growth promoters taken in from dairy products or by women on the Pill
         or HRT, these chemicals can ‘over-oestrogenise’ a person.
      

      
      Too much oestrogen stimulates the excessive proliferation of hormone-sensitive tissue, thus increasing the risk of hormone-related
         cancers. However, the effect of these substances is not quite so linear. They may also alter genes or promote the expression
         of oncogenes (see Chapter 5). Essentially, they confuse the hormonal messages the body sends out, changing sexual and reproductive
         development. They are best thought of as hormone-disrupters, interfering with the body’s ability to adapt and respond appropriately
         to its environment.
      

      
      
      
      Pesticides

      
      Researchers have been trying to measure the effects of global pollution by such chemicals for many years. In animal studies
         carried out more than 20 years ago, it was shown that exposure to certain pesticides induces breast cancer5 and promotes the growth of tumours.6 In Israel breast cancer mortality in pre-menopausal women dropped by 30 per cent following the implementation of regulations
         reducing levels of carcinogenic pesticides.7 Furthermore, higher levels of DDT and PCBs have been found in human breast cancer tissue compared to healthy tissue.8 Many other pesticides are known to be carcinogenic, although not necessarily by acting as hormone-disrupters (these are discussed
         more fully in Chapter 20). The average person who eats non-organic food will have up to a gallon of pesticides sprayed on
         the fruit and vegetables they consume each year. Because of this, the link between cancer and pesticide exposure definitely
         needs more research.
      

      
      
      Plastics

      
      Even more insidious is the potential effect of the hormone-disrupting chemicals found in plastics. One carcinogen found by chance is a component used in plastic to protect it from oxidation. Researchers studying breast cancer cells that had been
         placed in a plastic container couldn’t understand why they were growing so prolifically, as if exposed to oestrogen. It turned
         out that nonylphenols were leaching from the plastic and having an oestrogenic effect.9

      
      Since the first edition of this book, nonylphenols have been banned in the EU as a hazard to human and environmental safety,10 although they are still permitted to be used in concentrations of less than 0.1 per cent in certain cases, which include cosmetic
         and personal-care products. Outside of the EU they are still used in detergents – classified as ‘surfactants’ – so check the
         products you buy. Previously, 18,000 tons of nonylphenols were produced each year in the UK, and some ended up in the water
         supply. It is this factor that is believed to have caused the infertility and feminising of fish in polluted rivers.
      

      
      Evidence to date suggests it would seem prudent to limit the exposure of food to plastic, especially fatty foods, and to avoid
         foods that are heated in plastic, such as TV dinners. Buy non-PVC clingfilm, for example, but avoid using it to wrap cheese
         or fatty foods. Plastic packaging is used for most foods, including snacks, although less of it now contains the harmful chemicals
         mentioned above.
      

      
      
      Card packaging

      
      Even card packaging can contain toxins, and dioxins are one example, used to bleach paper and card. As well as being used
         as bleaching agents in other industrial chemical processes, they are used as pesticides in some countries. Although not oestrogen-mimickers,
         through some action that we don’t yet understand, research has shown that they feminise male rodents both physically and behaviourally.
         Dioxins are a by-product of chlorine compounds. Like other organochlorines (see Chapter 20), they are non-biodegradable, and
         therefore tend to accumulate in the environment.
      

      
      
      
      Chemical overload

      
      Perhaps most concerning is the finding that ‘acceptable’ levels of a number of chemicals can, in combination, produce a vastly
         exaggerated oestrogen effect. As each new piece is fitted into the chemical jigsaw, the extent to which we may need to clean
         up the environment, industrial processing and the food chain becomes clearer.
      

      
      Such worldwide increased exposure to these hormone disrupters is even more worrying in the light of the findings that a very
         small change in hormone exposure during foetal development sets a clock ticking for increased cancer risk in adulthood, as
         well as decreasing fertility. In other words, at its worst, over-exposure to these chemicals could be programming us for extinction.
      

      
      
      Synthetic hormones, HRT and the Pill

      
      Oestrogens make things grow. And too many oestrogens can promote hormone-sensitive cancers. One study showed that when oestrogen
         levels were increased in pre-menopausal women with breast lumps, the proliferation rate of breast epithelial cells (those
         lining the breast) increased by over 200 per cent – more than twice the normal rate. Oestrogen is usually kept in check by
         progesterone, another hormone produced by the ovaries, which has an anti-proliferation effect. According to the lead researcher,
         Dr Chang from the National Taiwan University Hospital in Taipei, if natural progesterone is given and the level in breast
         tissue is raised to normal physiological levels, cell multiplication rate falls to 15 per cent of that in women who have not
         been treated. So oestrogen promotes the proliferation of breast cancers, while progesterone is protective.11

      
      The late Dr John Lee, a medical expert in female hormones, health campaigner and author of many books on the subject (see
         Recommended Reading), said this in the 1990s:
      

      
      
         The major cause of breast cancer is unopposed oestrogen and there are many factors that would lead to this. Stress, for example, raises cortisol and competes with progesterone for receptor sites. Xenoestrogens from the environment have the ability
            to damage tissue and lead to an increased risk of cancer later in life. There are also clearly nutritional and genetic factors
            to consider. What is most concerning is that doctors continue to prescribe unopposed oestrogen to women.
         

      

      
      He is, of course, referring to the widespread prescribing of synthetic hormones in contraceptive pills and HRT. The increasing
         use of synthetic hormones in medicine has been mirrored by the rise in hormone-related cancers. Fortunately, the practice
         of prescribing oestrogen-only HRT is now much rarer, as most doctors now recognise the risk.
      

      
      The first synthetic oestrogen

      
      There could be no more dramatic an example of the danger of altering our exposure to these powerful hormone-disrupters than
         DES, the first synthetic oestrogen, created by Dr Charles Dodds in 1938. Within 20 years, DES was being given to women and
         animals. For the latter it improved growth rates, while for women it apparently promised a trouble-free pregnancy and healthier
         offspring. Eventually, up to six million mothers and babies were exposed to it.
      

      
      It wasn’t until 1970 that the flaws surfaced. Girls whose mothers had been taking DES during pregnancy started to show genital
         development abnormalities and a substantial increase in cancer rates, especially vaginal cancer of a kind never seen before.12 Then it was discovered that boys whose mothers had taken DES also had defects in the development of their sexual organs.13 Many DES children died and many more were infertile.
      

      
      
      Oestrogens today, and their effects

      
      DES is no longer prescribed, but synthetic oestrogens and progestins are, and both are associated with increased cancer risk.
         Early trials of HRT, which contained only oestrogen, showed a vastly increased risk of endometrial or womb cancer, because one of the jobs
         of oestrogen is to stimulate cell growth there, preparing the womb for a potential pregnancy. The increase ranged from 200
         to 1,500 per cent, depending on how long you had been taking it; and your risk would still be significantly raised several
         years after you stopped taking it.14 So progestin, a synthetic hormone, was added to the mix starting in the 1960s. The idea was that, by counteracting unopposed
         oestrogen, the womb lining would be protected from excess cell growth. Adding progestins to HRT did reduce the risk of endometrial
         cancer, although it didn’t stop it.15 (Progestins are the synthetic progesterone-like hormone, also called progestagens, which are quite different from the body’s
         natural progesterone.)
      

      
      
      HRT and breast cancer

      
      The first major warning sign of a link between breast cancer and HRT came in 1989. A study by Dr L. Bergkvist and colleagues
         involving 23,000 Scandinavian women showed that if a woman is on HRT for longer than five years, she doubles her risk of breast
         cancer.16 But it also revealed that adding progestins to cut down the womb cancer risk raised the risk of breast cancer. This was confirmed
         in a large-scale study, published in the New England Journal of Medicine in 1995, which showed that post-menopausal women in their sixties who had been on HRT for five or more years increased their
         risk of developing breast cancer by 71 per cent.17 The longer you were on HRT, the greater the risk. Overall, there was a 32 per cent increased risk among women using oestrogen
         HRT, and a 41 per cent risk for those using oestrogen combined with synthetic progestin, compared to women who had never used
         hormones.
      

      
      Other studies took place in 1997: one showed that women using combined oestrogen and cyclic progestin on a long-term basis
         had a higher risk of endometrial (uterine) cancer than those not on hormone replacement.18 Another analysed the results of 51 clinical studies, involving over 160,000 women, and concluded that there was an increased risk of breast cancer in women using HRT, with the risk rising as the duration of use lengthened, and reducing
         once HRT was stopped.19

      
      Evidence continued to accumulate year on year, but the real clincher came with the ‘million women’ trial in 2003. This trial,
         published in the Lancet, followed a million women aged 50 to 64, half of whom had used HRT.20 It was found that those who had used oestrogen and progestin HRT doubled their risk of breast cancer.
      

      
      The conclusion of Professor Valerie Beral from the UK Cancer Research Epidemiology Unit at Oxford, who was in charge of this
         study, was: ‘Use of HRT by women aged 50 to 64 years in the UK over the past decade has resulted in an estimated 20,000 extra
         breast cancers, 15,000 associated with oestrogen-progestagen (progestin); the extra deaths cannot yet be reliably estimated.’
         This study predicted that stopping doctors prescribing HRT would result in a decrease in breast cancers, which is exactly
         what happened. Following this study in 2002, prescriptions for HRT slumped by over 50 per cent in both America and the UK.
         Research published in 2009 shows that breast cancer incidence has fallen in line with stopping HRT.21 The result of this, according to a recent report in the British Medical Journal, is 1,500 fewer cases of breast cancer a year in the UK.
      

      
      
      Ovarian cancers and oestrogen

      
      Breast cancer isn’t the only concern. A study in 1995, carried out by the Emery University School for Public Health, followed
         240,000 women for eight years and found that the risk of ovarian cancer was 72 per cent higher in women given oestrogen.22 An analysis of nine studies in 1998 also showed a higher risk among HRT users.23

      
      Later studies regarding HRT use and ovarian cancer have been conflicting. An analysis of 15 studies in 2000 concluded that
         oestrogen therapy does not increase risk.24 However, two years later a major study involving more than 44,000 women was published, and this showed that those who used
         oestrogen only – particularly for ten or more years – were at significantly increased risk of ovarian cancer, although the increased risk did not seem to apply to those women who used oestrogen and progestogen combined.25 The jury is still out on this one.
      

      
      
      
      Synthetic versus natural

      
      The danger of using synthetic hormones doesn’t just lie in the subtle differences in their chemical structure and effect,
         but also in the amounts given and their balance with other hormones. The amounts of hormones in a contraceptive pill or conventional
         HRT treatment can be many times higher than the body would naturally produce. Oestrogen produced by the body is balanced with
         progesterone but, if this balance is lost, oestrogen unopposed by progesterone becomes a health problem.
      

      
      The late Dr John Lee pioneered the use of natural progesterone, which is identical to the progesterone produced in the body.
         Dr Lee treated over 4,000 women with a diagnosis of breast cancer, by giving them normal physiological doses of progesterone
         in a transdermal cream to counteract unopposed oestrogen. He said, ‘Not one has had a recurrence. Of the tens of thousands
         of women using progesterone for other reasons not one has called to say they have breast cancer following the use of natural
         progesterone cream. Natural progesterone is completely safe, and beneficial to give to women with breast cancer.’26 He also recommended eating a plant-based diet, excluding sources of oestrogens from meat and milk, and supplementing anti-oxidant
         nutrients, including vitamins C and E.
      

      
      Testing for progesterone deficiency

      
      If you are postmenopausal, or have menopausal symptoms or other menstrual irregularities, check your oestrogen and progesterone
         levels with a hormone saliva test (see Resources). If you are oestrogen or progesterone deficient, you can correct this with
         ‘natural progesterone’ HRT, although this is only available on prescription in the UK and I recommend that you only do this under the guidance of a doctor familiar with its use (for details, contact the Natural
         Progesterone Information Society; see Resources). Natural progesterone has none of the associated risks of HRT and your body
         can make its own oestrogen from progesterone.
      

      
      The claim that progesterone may protect against breast cancer has been backed up by a large ongoing French study of 54,548
         menopausal women, comparing what happens to those who take progesterone in their HRT with those who get progestin. The latest
         report has found that after eight years those on progestins have a raised risk of breast cancer, while those on progesterone
         don’t.27 As a result of this research there has been a change in prescribing in France away from progestins.
      

      
      
      
      Other sources of oestrogen

      
      Although men are not exposed to oestrogen compounds from taking the Pill and HRT, their oestrogen load may come from xenoestrogens,
         oestrogens in food and the small amount of oestradiol produced in a man’s body. The fatter the man, the more oestrogen the
         body makes. These oestrogenic chemicals interfere with the male hormone testosterone, preventing it from being active. Also,
         older men do produce relatively more ‘female’ hormones later in life. The net effect is to ‘oestrogenise’ men, increasing
         the associated risks of getting prostate cancer and other hormone-related cancers.
      

      
      Dietary oestrogens

      
      We also take in oestrogens from ‘natural’ foods. Meat, for example, contains significant amounts of oestrogen, as does dairy
         produce, although the high levels in these foods may indicate that they aren’t perhaps as ‘natural’ as we would like to believe.
         Until 2006, much of the meat in the EU came from animals whose feed contained added hormones. They were also fed a high-protein
         diet, which, combined with the hormones, artificially increased the animal’s growth, thus producing more meat and therefore more profit. Wisely, this practice is now banned in the EU, although it still continues
         in the US. Other changes in farming practice now make it possible to milk cows continuously, even while they are pregnant.
         During pregnancy, the oestrogen concentrations in cow’s milk goes up, but although calves may benefit from this extra oestrogen,
         we do not.
      

      
      Meat and dairy products are also a storage site for non-degradable toxins, which accumulate along the food chain. Millions
         of tons of chemicals, such as non-biodegradable PCBs and DDT, have been released into the environment, contaminating the water
         and becoming absorbed by plants. Creatures then eat those plants or drink the water, and the contamination is passed on to
         the next level of the food chain. Traces of these non-degradable chemicals accumulate in the animal’s fat, and when we eat
         meat, fish and fowl the chemicals accumulate in us.
      

      
      
      
      Protection from plant oestrogens

      
      Plants also contain natural, oestrogen-like compounds, known as phytoestrogens. These are found in a wide variety of foods,
         including soya, citrus fruits, wheat, liquorice, alfalfa, celery and fennel. The richest source is soya and its by-products,
         such as tofu and soya milk. However, unlike oestrogenic chemicals, such as PCBs, these phytoestrogens are associated with
         a reduced risk of cancer. A diet high in isoflavonoids, the active ingredient in soya, is associated with halving the risk
         of breast cancer in animals, and substantially reducing deaths from prostate cancer in men.28 Even more encouraging are animal studies that show eating a small amount of isoflavones in early infancy results in a 60
         per cent reduced risk of breast cancer later in life.29

      
      The likely explanation for the protective effect of these oestrogen-like compounds is that they may block the action of other
         more toxic environmental oestrogens, perhaps by occupying the oestrogen receptor sites on cells. Since they are about a hundred
         times weaker in their oestrogen effect than xenoestrogens or the body’s oestrogen, the net effect of eating foods rich in
         phytoestrogens seems to be to lower the body’s oestrogen load and protect us against harmful hormone-disrupting chemicals.
      

      
      
      Avoiding the hormone-disrupters

      
      Why, you may ask, don’t we just do the research to identify which chemicals are causing cancer and ban them? According to
         Dr Samuel Epstein, Professor of Occupational and Environmental Medicine at the School of Public Health, University of Illinois
         Medical Center, Chicago, much of the money for cancer research has been spent on looking for cures instead of ways to prevent
         exposure to the carcinogenic chemicals in the environment. It is a problem that must be addressed if we are to wage a genuine
         and successful war on cancer.30

      
      His words are echoed by Professor Louis Guillette from the University of Florida: ‘Should we change policy? Should we be upset?
         I think we should be fundamentally upset. I think we should be screaming in the streets.’ Yet, the reality – until large-scale
         government action is taken – is that it isn’t easy to eliminate all these substances because they are all around us: in our
         food, water, air and household products. There are, however, steps you can take to substantially reduce your own and your
         family’s exposure (see Chapter 20 and 22).
      

      
      
         
         Chemicals that have been shown to have oestrogenic effects

         
         Here are some of the most common chemicals that are found in the environment or continue to be added to the household items
            we use and the food we eat:
         

         
         
            	
               Alkylphenol: synthetic surfactants used in some detergents and cleaning products
            

            	
               Atrazine: weedkiller
            

            	
               4-Methylbenzylidene camphor (4-MBC): sunscreen lotions
            

            	
               Brominated flame retardants (BFRs): widely used in furniture
            

            	
               Butylated hydroxyanisole (BHA): food preservative
            

            
            	
               Bisphenol A: found in plastics, plasticisers, epoxy resin and used in container liners
            

            	
               Dichlorodiphenyldichloroethylene: one of the breakdown products of DDT
            

            	
               Dichlorodiphenyldichloroethylene dieldrin (DDT): insecticide
            

            	
               Endosulfan: insecticide
            

            	
               Erythrosine (E127): food colouring banned in Norway and the US
            

            	
               Ethinylestradiol (combined oral contraceptive pill): released into the environment as an xenoestrogen
            

            	
               Heptachlor: insecticide
            

            	
               Lindane/hexachlorocyclohexane: insecticide
            

            	
               Metalloestrogens: a class of inorganic xenoestrogens
            

            	
               Methoxychlor: insecticide
            

            	
               Nonylphenol and derivatives: industrial surfactants; emulsifiers for emulsion polymerisation; laboratory detergents; pesticides

            	
               
                  Polychlorinated biphenyls (PCBs): in electrical oils, lubricants, adhesives, paints
               
            

            	
               Parabens: in lotions
            

            	
               Phenosulfothiazine: a red dye
            

            	
               Phthalates: plasticisers; DEHP: plasticiser for PVC
            

            	
               Propyl gallate (E310): an antioxidant added to foods containing oils and fats
            

         

         
         Although some of these chemicals have already been, or are in the process of being, phased out in certain countries, they
            may still be permitted for certain uses in other parts of the world, and therefore continue to accumulate in the environment
            and can continue to exert their effects.
         

         
      

      
      Many of the above chemicals not only disrupt hormones but are also carcinogenic (cancer-causing). Pesticides, for example,
         have been linked to some cancers in certain populations. However, although some hormone-disrupters are carcinogens, not all
         carcinogens are hormone-disruptors, as you’ll see in the next chapter.
      

      
   

      
      CHAPTER 4

      
      
      Toxic Living – Carcinogens Identified

      
      We live in a chemical world. Without realising it, we are all exposed to over 10,000 man-made chemicals, an increasing number
         of which are being identified as carcinogens – that is, potentially cancer-causing. The American Chemical Society has catalogued
         over ten million man-made chemicals and it is becoming increasingly clear that only a minority of these substances are ever
         thoroughly tested by independent scientists. There are about 3,500 chemical food additives in addition to chemicals sprayed
         on our food. We eat, on average, 7.25kg (16lb) in a year – that’s if you don’t eat organic, additive-free food. There’s a
         similar quantity of chemicals in our homes – in household products, toiletries and detergents – and many more in our environment,
         contaminating our air, water and food. The US Environmental Protection Agency estimated that in 1991 US industries discharged
         3.6 billion pounds of chemicals, including a wide range of carcinogens, into the environment.
      

      
      Few, if any, of these man-made chemicals have been thoroughly investigated for their individual or combined long-term effects
         on health. Many chemicals to which we are exposed greatly multiply the toxic effects of others, rendering an otherwise ‘safe’
         exposure unsafe.31 According to a report published in 1971 by the Massachusetts Institute of Technology (MIT), ‘Man’s Impact on the Global Environment’, ‘Synergistic effects among chemical pollutants are more often present than not.’ For example, the liver damage caused by
         small amounts of the solvent carbon tetrachloride is greatly increased by a small amount of DDT, and its effects are increased
         a hundredfold if the common drug phenobarbital is added to the cocktail.
      

      
      Pollution

      
      Dr Samuel Epstein of the University of Illinois School of Public Health, Chicago, is also Chairman of the Cancer Prevention
         Coalition. He believes the impact of our massively increased exposure to carcinogenic chemicals is greatly downplayed by the
         cancer institutions, many of which have links with the pharmaceutical and chemical industries. He believes our failure to
         reverse the cancer epidemic is a direct consequence of political decisions, which have allowed only a fraction of cancer research
         to investigate true causes and means of prevention. The majority of funds have instead been channelled towards developing
         a ‘cure’, in the form of highly profitable medical treatments. Dr Epstein’s research suggests that the prevention spotlight
         has been solely focused on diet and smoking, while allowing the chemical industries to continue making profits and keep polluting
         our environment. Prevention has been interpreted to mean early detection, followed by chemotherapy, surgery or radiation,
         rather than true prevention, which means identifying the cause of cancer and eliminating it in the first place.
      

      
      There are enough holes in cancer statistics to support Epstein’s views. Take lung cancer, for example. Although no one questions
         that smoking is a major causative factor for lung cancer, this doesn’t explain how the incidence in non-smokers has doubled
         over recent decades and is still on the increase. Pollution, especially exhaust fumes and occupational exposure, is almost
         certainly playing a role. The National Institute for Occupational Safety and Health has estimated that approximately 11 million
         workers in the US are exposed to occupational carcinogens. The figure in the UK is likely to be in the order of two million.
      

      
      
      
      Pesticides

      
      One group of workers at risk are farmers, even though they are usually considered to be healthier, tend to smoke less, have
         generally healthier diets and get plenty of exercise. Yet, in the last several decades, farmers have experienced higher than
         average rates of leukaemia, non-Hodgkin’s lymphoma and cancers of the brain and prostate. In animal studies these cancers
         have been linked to pesticide exposure. (These are discussed more fully in Chapter 20.)
      

      
      
      Low-level radiation

      
      The effect of low-level radiation is a factor that is often downplayed. There is no question that radiation is a carcinogen.
         Rather, the question is, what level of exposure makes a difference and what part is radiation playing in the cancer equation?
         Since the time lag between carcinogen exposure and cancer can be 15 to 20 years, the almost worldwide increase in cancer incidence
         in the mid-1970s could point to the release of a new carcinogen between 1955 and 1960. This coincides with the start of nuclear
         bomb testing. At the peak of testing, concerns were raised about the level of radioactive strontium-90 in milk. (The consumption
         of milk, potentially contaminated with strontium-90 from fallout on pastures, tends to be highest among nursing mothers.)
      

      
      According to Dr Chris Busby of the Low-Level Radiation Campaign, ‘Nursing mothers exposed at the peak of testing, who received
         the largest dose from strontium-90, had the largest increase in breast cancer.’ He believes that low-level radiation exposure
         may also explain why areas in the UK with the highest rainfall, where nuclear fallout would be expected to be higher, first
         began to show increases in cancer incidence. For example, in 1987 the rate for all cancers was 54 per cent higher in Wales
         than in East Anglia.
      

      
      Radiation doesn’t just come from man-made sources, such as nuclear power generation and medical X-rays. We are all exposed
         to radiation from the sun and deep space. There are even naturally occurring radioactive materials in our air, food and water. The average person in the UK receives about 87 per cent of their
         annual radiation dose from natural sources and 11.5 per cent from medical X-rays. The remaining 1.5 per cent comes from artificial
         non-medical sources, like nuclear power generation – unless something goes wrong, as it did at Chernobyl. (Radiation is discussed
         more fully in Chapter 18.)
      

      
      
      Mobile phones

      
      Although the birth of the nuclear industry added a new and powerful carcinogen – ionising radiation – the growth of the telecommunications
         industry exposes all of us to non-ionising radiation from the signals of TVs, radios and, especially, mobile phones; and there
         are microwave ovens too. While assumed to be harmless, evidence is continuing to grow that exposure to certain types of non-ionising
         radiation, especially mobile phones, may be adding to our risk of getting cancer. (You’ll find more information on mobile
         phones in Chapter 18.)
      

      
      
      Radon gas

      
      One of the largest ‘natural’ sources of radiation is radon gas; and most human exposure to this occurs indoors. Radon gas
         is produced by uranium as it decays to become lead. Uranium and radium are found naturally in rocks and soil and also in building
         materials such as wood, bricks and concrete. When the decaying products (contained in small dust particles) are inhaled, the
         radioactive particles settle in the lungs and irradiate intensely at close range for many years.
      

      
      In the open air any radon is mixed and diluted with air and quickly dispersed. Indoors, however, radon particles released
         from building materials, and from the ground, are inhaled by the occupants.
      

      
      Surveys carried out in the UK suggest that residents in some parts of the country are at greater risk than others. The south-west
         seems to be the most affected area, but other local ‘hot spots’ have been identified. Areas with high levels of granite are
         the most affected. In some cases the radiation dose from radon accounts for over 50 per cent of total natural radiation. At
         this level it is suggested that it could be responsible for about 500 deaths from cancer per year. If you live in an area with high levels of granite, contact
         your local environmental health officer to find out what your radon exposure is likely to be. When radon levels are high it
         is better to use certain building materials than others. Adequate ventilation under floorboards is also important, to remove
         the radioactive compounds before they can build up to significant levels.
      

      
      
      Food carcinogens

      
      Not all carcinogens are man-made. Many carcinogenic chemicals occur in nature and come to us through natural food. These include
         psoralens, found in parsnips and celery, mycotoxins from moulds found in cheese, milk and bread, and aflatoxins sometimes
         found in peanuts. In rare cases, when dietary consumption of a natural carcinogen has been excessive, high incidences of cancer
         have resulted. This occurred in a rural area of China, where the combination of widespread selenium deficiency due to poor
         soil levels, and the consumption of a type of pickled cabbage (found to be high in the carcinogen nitrosamine), resulted in
         a high incidence of oesophageal cancer. This was effectively eliminated by enriching the soil with selenium and staying off
         the pickled cabbage.
      

      
      However, it is surely beyond the bounds of possibility to suggest that the massive escalation of cancer over the past 30 years
         is solely a result of people eating more blue cheese or parsnips. Having said that, it is wise to limit consumption of foods
         potentially high in natural carcinogens by not eating them daily, and probably not more than two or three times a week.
      

      
      How we process foods and what we add to them is of greater concern. Some permitted food additives are carcinogenic, depending
         on the dose and whether they are combined with certain other chemicals. These include butylated hydroxyanisole (E320), which
         interacts with nitrates to form chemicals known to cause changes in the DNA of cells, and potassium nitrate (E249), which
         is used as a preservative in cured and canned meats. There are also some permitted food additives that are suspect, such as saccharin, which the International Agency for Research on Cancer believes
         is possibly carcinogenic to humans.
      

      
      
      Acrylamide: the crispy carcinogen

      
      Any fried, burned or browned food – which means the food has been oxidised – adds to the carcinogenic load of the meal. This
         applies to a lot of fast food such as French fries, charred burgers, fried fish and crispy pizzas – the staple diet of the
         younger generation. Since 2003 we’ve known about another cancer-promoting substance, acrylamide, which is generated in foods
         cooked at high temperatures, with or without fat. Although the safe limit set for acrylamide is 10 parts per billion (ppb),
         some foods have been found to contain more than 100 times this amount! Fast-food-chain chips, crisps, taco shells and breakfast
         cereals are the worst. Potato chips (crisps) averaged 1,250 and Pringles 1,480. However, even home-cooked chips were found
         to be high.
      

      
      A recent review of research into acrylamides by the European Food Safety Authority concludes that the risk still remains.
         A recent study from the Netherlands reported that increased dietary intakes of acrylamide could raise the risk of kidney cancer
         by 59 per cent.32 Five thousand participants, aged between 55 and 69, took part in the research, one of a number of studies showing significant
         increases in kidney cancer risk, but no change in prostate or bladder cancer risk.
      

      
      Acrylamide is produced by frying, barbecuing, baking and even microwaving. So, the honest answer is that anything crispy,
         browned or burned, or cooked or processed using high heat, may be bad for you. The bottom line is to eat more raw foods and
         steam-fry (page 284) or boil food, rather than use high-heat cooking.
      

      
      As you will have seen, there is no doubt that a significant contributor to cancer is our increased exposure to carcinogens.
         Some of these act as oxidants and some as hormone-disrupters, while others damage genes and alter cell behaviour. We can avoid
         or, at least, substantially reduce our exposure to many of them. I’ll show you how in Chapter 22.
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