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‘Like small tremors before an earthquake, new studies on the role of vitamins are gently shifting the foundations of nutrition research, policy and public health.’


Medical World News, January 1993, Vol. 34, No. 1
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Introduction


THE ART OF HEALTHY LIVING


The implications of harnessing the potent effects of antioxidants for better health and wellbeing are enormous and far-reaching, and the theory behind it is backed by world-wide research at the highest levels.


WHAT IS THE ACE PLAN?


The ACE Plan focuses on the group of nutrients called antioxidants to help us all achieve a potentially longer, healthier, more active life.


HOW DOES IT WORK?


The ACE Plan works by giving you the nutritional knowhow to watch what you eat and put some of the latest scientific and medical findings into practice every day. It is not about rigid rules or calorie-counted food, because it’s not about weight loss but health gain. However, if you do follow the advice discussed, you are likely to feel fitter, younger and potentially even lighter for it.


WHAT MAKES THE ACE PLAN SO DIFFERENT?


The ACE Plan identifies a group of super-nutrients that have been attracting the attention of both the medical and scientific worlds. In essence, these are the precursor to vitamin A (called beta-carotene), vitamin C and vitamin E – referred to throughout this book as the ACE vitamins. Together these nutrients form a powerful alliance that may well help protect the body from many of the diseases associated with degenerative diseases and growing old.


WHERE CAN I FIND THE ACE VITAMINS?


You’ll find beta-carotene, vitamin C and vitamin E in everyday foods such as fruits, vegetables, whole grains, dairy produce and cooking oils. It’s not hard to find the ACE vitamins – the key is knowing where they are and making sure that we eat them in the right quantities.


HOW CAN THE ACE VITAMINS HELP ME?


In the last few years, medical research has moved away from concentrating on infectious diseases, which are now largely controlled by improved hygiene conditions. Today, many health problems are caused by degenerative diseases created over time inside the body. The super-vitamins identified by the ACE Plan have the potential to protect every one of us against many such diseases from within. The ACE vitamins can improve our quality of life at every age and may even slow down the ageing process itself. Not only do they help improve our wellbeing, they also help protect every single cell in our body. Top-level research around the globe shows that, in combination, these vitamins are so powerful they provide us with the potential to boost our immunity to life-threatening illness such as heart disease and cancer, may help prevent serious disorders such as cataracts and can even reduce signs of ageing such as facial lines and premature skin wrinkles.


PROVE IT!


Researchers at the most highly respected medical and scientific centres around the world, including the Harvard Medical School in America, Oxford University and Guy’s Medical School, London, are producing evidence to suggest that living longer and looker younger is as easy as learning your ACE. The ACE Plan reveals the research that is exciting nutritionists, doctors and scientists around the world. This book explains how you can achieve miraculous effects not only for yourself, but also for every member of your family. We need the ACE vitamins from the very moment we are born, right through until old age. Young and old alike can benefit from the very latest knowledge and may well enjoy the opportunity for better health that these nutrients offer.


ACTION BEHIND THE SCENES


The ACE Plan encourages better health and a longer life, but it is neither a magical elixir of youth nor some quack guide written by cranks. Instead, it’s based on the extensive research that has been carried out by many independent organisations for decades. This research has been backed at the very highest levels, including the former Ministry of Agriculture, Food and Fisheries (MAFF), which spent more than £3 million on studying the ACE vitamins, and the World Health Organization, which also has a budget of many millions.


WHAT THE EXPERTS SAY


Here’s what the experts have to say about the ACE vitamins, the antioxidant nutrients:


‘We are opening up a whole new frontier for vitamins.’ – Professor Ishwarlal Jialal, former professor of pathology at University of California, Davis, USA


‘There’s ample evidence that antioxidants can help prevent cancer and other diseases.’ – Gladys Block, Professor Emerita at Berkeley School of Public Health, University of California, USA


CLINICAL STUDIES


Scientific research is often divided and there have been many studies highlighting both the pros and cons of taking vitamin pills over the years. The pharmaceutical industry prefers to promote medicines that they can patent over natural nutrients that they cannot control. And governments are reluctant to make recommendations without cast-iron evidence (such as in the case of taking folic acid and vitamin D supplements). Whatever the benefits of taking food supplements, there seems to be little doubt that a wholesome diet containing foods naturally rich in antioxidant vitamins are beneficial for our health. There have been several hundred studies into the extraordinary powers of beta-carotene, vitamin C and vitamin E, many of which we shall examine in more detail a little later. Meanwhile, here are just a few of the impressive results:


• Longevity


A ten-year study of 11,000 men and women at the University of California, Los Angeles, found that those who took large amounts of vitamin C every day had a 25–45 per cent lower death rate from heart disease, and mortality from all cancers was reduced by 10–42 per cent, compared to those who took a substantially lower amount.


• Heart disease


A study of 500 men in Scotland found that the higher the levels of beta-carotene, vitamin C and vitamin E in their bloodstream, the lower their risk of angina. The study concluded: ‘Populations with a high incidence of coronary heart disease may benefit from eating diets rich in natural antioxidants, particularly vitamin E.’


• Heart disease and strokes


A major American study involving more than 87,000 nurses over an eight-year period found that those who ate more beta-carotene had 40 per cent fewer strokes and 22 per cent fewer heart attacks than those who received less. In the same study, taking vitamin E capsules was associated with a 36 per cent lower risk of heart attack.


Understanding Antioxidants


THE OXYGEN OF LIFE


We need oxygen to survive; our body uses it to derive energy from food to fuel body processes. Oxygen is moved around the body by the red-coloured particles of haemoglobin which contain iron (this is why our blood is dark red). Thanks to haemoglobin, our blood can absorb fifty times more oxygen than water. Oxygen is carried in the bloodstream throughout the body to feed all our living cells. The process of converting oxygen into energy is called oxidation and is essential for life.


This life-giving energy does, however, have a potentially serious side-effect, as oxygen also creates free radicals. Free radicals are constantly being created within the body: while you are reading these words they are being mass-produced inside you. Although a certain amount of free radical activity is needed by the body to kill bacteria, an excess quickly causes problems; if we make too many of them, they can contribute to many life-threatening illnesses. So although we need oxygen, it is perhaps a double-edged sword: on one side it gives us the breath of life we need to stay alive, but on the other, it creates a damaging excess of free radicals that can lead to disease and death.


WHAT ARE FREE RADICALS?


When too many free radicals are let loose inside the body they terrorise our cells; interfering with normal cell activity and causing change and damage. Free radicals are capable of reacting with almost every molecule in the body, causing them to become damaged, and researchers have linked these lethal particles to many degenerative diseases.


Free radicals are largely produced by active forms of oxygen, as a byproduct of oxidation. When oxygen is used by the body it burns food to make energy. It also burns germs and toxic substances such as ozone and carbon monoxide. These small fires give off ‘sparks’, or highly active free radicals. These damage the delicate membrane that surrounds our cells, disturb chromosomes and genetic material and destroy valuable enzymes, causing a chain-reaction of damage throughout the body. Research suggests that free radicals are a major contributor to at least fifty of our most prevalent diseases, including coronary heart disease, lung disease, certain cancers, cataracts, rheumatoid arthritis, Parkinson’s disease and even the ageing process itself.


THE ANTIOXIDANT ANSWER


Antioxidants are one of the weapons we can use to help fight the war against excess free radicals, potentially neutralising them and preventing them from causing more damage within the body. Antioxidants have the ability to transform free radicals into less dangerous substances. Studies that look at how our bodies protect themselves from free radicals are often based on large population groups and many over the years have shown that low levels of the important ACE vitamins might lead to high levels of disease.


HOW CAN WE PROTECT OURSELVES?


There are two ways in which we can reduce the damage caused by free radicals.


• First, we should avoid factors which encourage the production of free radicals. These include substances such as cigarette smoke, pollution and an excess of ultra-violet radiation from the sun, so we’ll take a closer look at these in the following chapter.


• The second course of action is to make sure we receive plenty of naturally occurring antioxidants in our daily diet. These include the all-important nutrients beta-carotene, vitamin C and vitamin E, which we’ll examine in a little more detail in Chapter 2.




—1—


How to Live Longer?


‘It’s not the years in your life, but the life in your years.’


Anon


The elusive elixir of life was long sought by the alchemists of the Middle Ages, and we are still waiting for its discovery… In recent years, biochemistry has emerged as a science of the future which may hold the key to mankind’s very survival. The research that is being carried out in laboratories around the world is unravelling many of the mysteries to do with disease and ageing. The question of whether the ACE vitamins actually add years to our lives is still a matter for fierce academic argument and scientific debate, but these vital nutrients certainly seem to have the potential to increase our quality of life. As we live longer, we also want to live more energetically, and well. The opportunity to lead a healthy, vigorous existence right up until the end is now a much more attractive – and possible – proposition.


In recent years, a few simple molecules, beta-carotene, vitamin C and vitamin E, have been causing quite a stir in the world of nutritional science and medicine. Collectively known as the antioxidant nutrients, they have the potential to keep us healthier and younger for longer.


The Free Radical Factor
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THE ENEMY WITHIN


The antioxidant vitamins work by waging war on the invisible enemies inside the body. Beta-carotene, vitamin C and vitamin E are all engaged in the battle against excess free radicals as they are formed. The most effective strategy in any military campaign is ‘know the enemy’ and the same is true if we are to win the fight to remain fit and healthy. So the first step is to find out more about how and why free radicals occur.


ONE OF OUR ELECTRONS IS MISSING …


Free radicals are some of our foremost foes in the ageing process. To fully appreciate the damage they cause it is worth taking a quick chemistry lesson: ‘Free radicals are molecular fragments with an unpaired electron.’ Unfortunately, electrons are friendly creatures and prefer to go around in pairs. So they try to ‘grab’ another electron from a passing molecule to even themselves up. A free radical is a loose-living electron playing the field for a mate to settle down with. It will break up other pairs to find a partner and creates many more unstable molecules in the process. In short, a chain reaction occurs within the body which damages our cells.


As we saw in the Introduction, free radicals are continuously produced as a byproduct of breathing in oxygen. Not all free radicals are damaging and a few are useful in helping our immune system. Some enzymes in the body need free radicals to work properly and they are also needed to expand our blood vessels and keep blood flowing freely around the body. Free radicals are also required to kill germs and help the white blood cells in our immune systems fight bacteria. This can be seen when we cut or graze our skin and a certain amount of inflammation appears before the wound heals. This reddish swelling is the action of free radicals attacking bacteria.


Problems arise when the body produces too many free radicals and the process gets out of control. It is the balance of free radicals, rather than the particles themselves, that is the key factor. Excessive numbers of free radicals end up damaging cell walls, destroying the genetic code called DNA that lives inside our cells, and causing the protein that holds our body together to disintegrate. This is pretty serious stuff. Although we’re not aware of it happening at the time, the effects of this wholesale destruction of our cells is linked to just about every serious disease in the body.


DNA: WHAT IT MEANS


• All life on Earth, from grass to gorillas, is built around the genetic information carried within DNA, which is quite simply the most important molecule in the world. The scientifically minded will know that its initials stand for Deoxyribonucleic Acid. All the messages of heredity are carried within DNA, which ensures that generations of living things continue to grow as they always have done.


• Molecules of DNA are packed inside every cell. If all the DNA could be uncurled from each cell it would measure about 2 metres (6½ feet) in length. The messages that DNA carries are extremely complicated and human DNA contains enough information to fill over 1000 books the size of this one.
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• DNA resembles two tiny chains twisted together to form a double helix or spiral. Genetic messages are written along these spirals in the form of chemicals known as ‘base pairs’. These join the double helix together, like the steps on a spiral staircase. When cells divide and multiply, the double helix unzips and each side carries an identical set of genetic materials to two new cells.


• Free radicals damage DNA by attacking the sugars and phosphates that form the backbone of the double helix. Once these are damaged, DNA cannot give the correct instructions to make protein. This leads to mutations and substances which shouldn’t be there being created inside the body.


HOW ARE FREE RADICALS FORMED?


Free radicals are produced by oxidation, the same process that causes butter to go rancid when it is left out of the fridge, a slice of apple to turn brown or cars to go rusty when exposed to the air. Although the body itself won’t go rancid or rusty, its cells are affected in a similar way. This is why free radicals are so damaging. They are continually being produced in the body as an important component of our normal metabolism. In an ideal world, free radicals are dealt with by built-in safety mechanisms inside us, but they are also created by a number of outside influences, such as pollution, which is dramatically spreading in our environment. Our increasing exposure to factors such as pesticides, tobacco smoke, car exhaust fumes and ultra-violet radiation from the sun all add up to more free radicals being created than the body was originally designed to cope with.


HOW DO FREE RADICALS DAMAGE US?


Excess generation of free radicals affect the body at its most basic level. They attack and infiltrate every living cell inside us. The prime targets of free radicals are the fats or lipids that make up our cell walls. Scientists refer to all kinds of fats as lipids and this type of attack is called lipid peroxidation, meaning that the fats around our cells have been altered by oxidation. One of Britain’s leading experts on free radicals, Dr Catherine Rice-Evans, former director of the Free Radical Research Group based at Guy’s Medical School in London, explains:


‘Inside the cell walls are various components that are doing different set tasks within the body. Free radicals attack the lipids and damage the cell membrane, causing these components to leak out. You can compare this to an egg with a damaged or broken shell – its contents leak out and make a mess. These components of the cell usually behave very well when they are inside their membrane, but when they escape and get to be somewhere they shouldn’t, they becoming damaging. The important point about free radicals is the consequence of events that they cause – a destructive chain reaction.’


The chain reaction of free radical damage is also responsible for the premature death of a cell or the alteration of its response to hormones and neurotransmitters, signals from the brain. Free radical damage also prevents enzymes from regulating all bodily reactions and can even cause the mutations of our cells that lead to cancer.


MORE FREE RADICALS THAN EVER


High levels of free radicals are commonly due to the increasing levels of pollutants in the atmosphere. We now breathe in more pollution that is in our air than ever before. We are also faced with a dramatically decreasing ozone layer which normally protects us from the free radicals that are formed by sunlight. Many health organisations have expressed concern over the rising levels of free radical damage. One of the areas of this research is examining the levels of antioxidant ACE vitamins in everyday foods, and we will look more closely at this in Chapter 2.


How the ACE Plan Can Help You


ARE YOU AT RISK?


Good health is important at any age and you are never too young (or too old) to start benefiting from the ACE Plan. From the age of two to ninety-two, its fundamentals can work for you. The first step is to find out what goes on in your own life that makes you more or less vulnerable to free radical attack.


To find out about your own current risk from the invisible attacks made by free radicals, simply complete the quiz on the next few pages. The scoring is designed to show your personal free radical risk. Once you have read through each section and answered all the questions, turn to the scores.


Section 1: Pollution


  1. Where do you live?


a) in a city


b) in a city suburb


c) in the countryside


  2. How many of these industrial sites are near where you live or work?


a) industrial factory or smoke stack


b) chemical factory


c) incinerator


d) solid-fuel power station


e) mining works


  3. How many of the following are within half a mile of where you live or work?


a) main road or motorway


b) busy road or high street


c) airport landing/take-off flight path


d) bus depot


  4. How often do you drive in traffic?


a) at least twice a day


b) at least once a day


c) three or four times a week


d) once or twice a week


e) rarely


  5. Does your work bring you into contact with hazardous chemicals such as dry-cleaning solvents, paints, printing or photographic chemicals, formaldehyde, ammonia, wood preservatives, glues, industrial cleaning materials, etc.?


a) yes, regularly


b) yes, occasionally


c) no


POISONED BY POLLUTANTS


When we breathe in polluted air or tobacco smoke we are inhaling one of the most potent sources of free radicals. Although we cannot always see or smell them, many noxious substances, including carbon monoxide, nitrogen dioxide and lead from car exhausts, pollute the air we breathe. This remains an ongoing problem in the industrialised Western world. Over half the population of America and a large proportion of people in Europe are currently breathing in toxins at levels that far exceed US Environmental Protection Agency ‘ambient air quality’ standards. In addition to car fumes, we are surrounded by many other invisible poisons, including industrial pollutants such as cadmium, mercury and lead which escape into the atmosphere from battery-manufacturing, mining, smelting, foundries and metal-working. Toxic hydrocarbons are also released by paint-spraying, dry-cleaning, printing, oil refining, plastics manufacturing and chemical plants.


Our exposure to pollution continues and ground-level ozone is a serious problem for many smog-filled cities. Although ozone protects the Earth when it is high in the sky, ground-level ozone is poisonous if directly inhaled, being created by other poisons in the atmosphere, such as nitrogen oxide from car exhausts. When we breathe in ozone it causes eye, nose and throat irritation and damages the lungs. High levels of ozone in the atmosphere also trigger asthma attacks.


Our lungs are the first major tissues in the body that these airborne sources of free radicals encounter. Once inside the lungs, free radicals assault the enzymes that enable our lungs to expand and contract. Without this elasticity, we find it hard to breathe and are unable to take in all the oxygen we need. In smokers, this can be seen in the disease called emphysema. Lung tissue is particularly vulnerable because it comes into direct contact with noxious substances as they are breathed in, and the cell walls in our lungs are extremely thin and delicate. As well as targeting the fatty part of the cell membranes in our lungs, these inhaled pollutants damage the watery parts of the cell, destroy red blood cells and damage our immune system. Inhaled toxins are also especially damaging because they proceed straight from the lungs to the rest of the body without passing through the liver for detoxification.


Airborne pollution is extremely hard to avoid and it is impractical to suggest that we all leave our homes and jobs in the cities or suburbs and move to a cleaner environment in the Outer Hebrides. Fortunately, the ACE vitamins offer us some useful protection from the effects of pollution. A study reported in The New England Journal of Medicine in 2009, for example, shows that vitamin E is helpful in protecting us against the effects of ozone in smog. This is particularly important for children, who have been shown to be especially at risk from long-term exposure to pollutants because they have a higher metabolic rate and breathe in more air than adults. It is therefore essential to make sure that children receive adequate supplies of the antioxidant vitamins in their diet.


Although the ACE vitamins help combat the effects of poison in the air, pollution will also reduce our supply of these important nutrients. Studies have shown that city dwellers who breathe in polluted air have lower levels of antioxidant vitamins. Beta-carotene, vitamin C and vitamin E are needed throughout the body for many functions, but when we breathe in polluted air they are used up in the battle to fight free radicals. This leaves the rest of the body short-changed and dangerously low in supplies. If we run out of ACE vitamins, free radicals take over and a state known as ‘oxidative stress’ occurs. This means that the free radicals have won the war and can go on to cause damage throughout the body.


Section 2: Smoking


  6. Do you smoke?


a) yes


b) no (proceed to question 8)


  7. How many cigarettes do you smoke?


a) at least twenty a day


b) between ten and twenty a day


c) between five and ten a day


d) less than five a day


e) less than five a week


f) the odd cigarette on rare occasions


  8. How many smokers do you live with?


a) more than three


b) more than two


c) more than one


d) one


e) none


  9. How often are you with other smokers?


a) every day at work and socially


b) every day at work only


c) every day socially


d) occasionally someone smokes near me


e) rarely does someone smoke near me


f) I do not allow anyone to smoke near me


STUB IT OUT!


It has been estimated that, globally, smoking is now causing about 6 million deaths a year, and going on current smoking trends it is thought that this shocking figure will increase to 10 million by 2030. Smoking a cigarette is equivalent to force-feeding the body free radicals. Cigarette, cigar and pipe smoke contain over forty known cancer-causing compounds, including carbon monoxide, hydrogen cyanide, nitrogen dioxide and cadmium. Smoking tobacco also causes an increase in our own inflammatory cells that are themselves potent producers of free radicals.


Smoking causes damage to passive smokers as well as the addicts themselves. In fact, the burning end of a cigarette produces nitrogen dioxide, a powerful free radical, which is then inhaled by the non-smoker. This sidestream smoke is potentially even more dangerous than the mainstream smoke exhaled by the smoker. Studies have shown that the spouse of a heavy smoker is more than three times as likely to develop lung cancer than the spouse of a non-smoker. Children whose parents smoke are also particularly at risk, as the free radicals they breathe in damage their developing tissues.


According to Professor Nicholas Wald of St Bartholomew’s Hospital, London, passive smoking increases children’s risk of pneumonia and glue-ear – the most common cause of deafness in children – by about 50 per cent. Smoking during pregnancy will harm a baby in the womb and the risks continue after birth, with smoking linked to low birth weight, cot death, bronchial damage and childhood asthma. It may also affect a child’s mental development later on. Smokers who breast-feed should also be aware that they are passing toxic chemicals on to their babies.
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