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Introduction


Over the last twenty years we have witnessed a revolution in nutritional thinking. We now know beyond all doubt that there is a link between what we eat in our daily diet and many kinds of serious diseases. The antioxidant nutrients have emerged as some of the most powerful weapons we have in the fight against heart disease, cancer and even the ageing process. Young or old, it’s never too late to benefit from the properties of these special nutrients. This quick guide gives you a brief overview of some of the weighty scientific and medical evidence, together with an update on research from around the world and how we can put this knowledge into practice for our own wellbeing.
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Antioxidants in Action


In recent decades a few molecules – beta-carotene, vitamin C and vitamin E – have been causing quite a stir in the world of science and medicine. These and other nutrients act as antioxidants, which means that they have the potential to keep us healthier and younger for longer. Scientists made these exciting new discoveries when they began to investigate more closely the link between diet and the likelihood of developing certain diseases. One of the major results of these studies is in showing that people in countries where the diet is rich in fruit and vegetables are less likely to develop heart disease and many forms of cancer. Further investigation has suggested that this is due to the high level of antioxidant vitamins and minerals contained in fruit and vegetables.


Today, so many of our modern health problems are caused by degenerative diseases. It has been discovered that the antioxidants found in fruit and vegetables and certain herbs can help prevent many of these illnesses. Beta-carotene (the vegetable form of vitamin A), vitamins C and E, selenium, copper, zinc, manganese and other nutrients are all antioxidant, which means that they not only improve our wellbeing, but they also help protect every cell in our body. Each year more antioxidants are discovered and top-level research around the world shows that these vital nutrients are so powerful that they provide us with the potential to boost our immunity against life-threatening illnesses, prevent serious disorders, such as cataracts, and even reduce the signs of ageing.


Antioxidants are present in many types of food and occur naturally. They are safe substances to take in normal amounts, to maintain and encourage better health. Unfortunately, the same cannot be said of many prescription drugs, and there is increasing concern over the use and efficacy of many of our common modern-day drugs. All drugs have side-effects but, more importantly, research is revealing that many of the so-called ‘wonder drugs’ simply do not live up to their original promise.


By contrast, studies show that the use of supplements is 1,000 times safer than drugs. A review of 23 years of the US poison control centres, from 1983–2005, indicates that vitamins have been connected with the deaths of only ten people, so less than one death a year for more than two decades. During the same period, drugs of all kinds caused over 1,000 deaths (excluding the figure for suicide by overdose). The toxicity of the key antioxidant vitamins (A in the form of beta-carotene, C and E) is particularly low. Their safety record – and their potential to prevent serious diseases – makes them worthy of closer scrutiny.


The Free Radical Connection


Human beings need oxygen to survive – the body uses oxygen to derive energy from food in order to fuel bodily processes. Oxygen is moved around the body by haemoglobin, which contains 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.


There is, however, a serious side-effect: the process of oxidation creates free radicals which can harm us by damaging our cells. 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 our bodies to kill bacteria, an excess quickly causes problems.


Free radicals are largely a byproduct of oxidation. When the body 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 contributory factor in 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.
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To appreciate fully the damage that free radicals 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 the free radicals try to ‘grab’ another electron from a passing molecule. A free radical is, therefore, 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 create many more unstable molecules in the process. In short, a chain reaction occurs within the body that damages our cells.


Not all free radicals are damaging and a few are useful in boosting our immune system. Some enzymes need free radicals in order to function properly, and they are also needed to expand our blood vessels and keep blood flowing freely around the body. Free radicals are required to kill germs and help the white blood cells in our immune system 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 due to 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 important point.


THE DANGER FROM INCREASED EXPOSURE


As we have seen, free radicals are produced by oxidation: the same process that causes butter to go rancid when it is left out of the fridge or cars to go rusty when exposed to the air. Although the body doesn’t go rancid or rusty, its cells are affected in a similar way, which is why free radicals are so damaging. They are continually being produced within the body as an important component of our normal metabolism. In an ideal world, free radicals would be dealt with by our in-built safety mechanisms.


They are also created by a number of external agents, such as pollution, which is rapidly spreading in our environment. Increasing exposure to factors such as pesticides, tobacco smoke, car exhaust fumes and ultra-violet radiation (from ozone depletion) adds up to more free radicals being created than the body can cope with. The world we live in has changed dramatically over time, and this change has brought with it exposure to many more free radicals in the form of pollution and a highly processed diet.


DNA AND FREE-RADICAL DAMAGE


All life on Earth, from grass to gorillas, is built around the genetic information carried within DNA, which are quite simply the most important (and the most complex) molecules in the world. The scientifically minded will know that the acronym stands 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. One human DNA molecule contains enough information to fill over 3,000 books the size of this title, and DNA molecules are present in every cell in our bodies.


DNA resembles two chains twisted together to form a spiral or double helix. Genetic messages are written along these spirals in the form of chemicals known as ‘base pairs’ that join the double helix together like the steps of a spiral staircase. When cells divide and multiply, the double helix splits and each chain carries an identical set of genetic material 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 the creation of substances within the body, which shouldn’t be there.


Excess free radicals affect the body at its most basic level. They can attack and infiltrate every living cell. The prime targets of free radicals are the fats, or lipids, that make up our cell walls. This type of attack is referred to as lipid peroxidation, meaning that the fats have been altered by oxidation. One of the leading experts on free radicals, Dr Catherine Rice-Evans, 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 become damaging. The important point about free radicals is the chain reaction of damage that they cause, which is responsible for the premature death of a cell or the alteration of its response to hormones and neurotransmitters. Free-radical damage also prevents enzymes from regulating all bodily reactions and can even cause the mutations of our cells that lead to cancer.’


The Antioxidant Answer


Antioxidants can be used to fight against excess free radicals, neutralising them and preventing them from causing more damage within the body. Antioxidants have the ability to transform free radicals into less dangerous substances.
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How to Avoid Free Radicals


High levels of free radicals in our bodies are predominantly caused by pollutants in the atmosphere. Many health organisations have expressed concern over the rising levels of free radicals. In the UK, the Department for Environment, Food and Rural Affairs (DEFRA) is certainly taking the issue very seriously and has funded extensive projects at the Free Radical Research Unit, including a review of bromides in the air.


Poisoned by Pollutants


When we breathe in polluted air or tobacco smoke we are inhaling some 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 world. Far too many of us are breathing in toxins at levels exceeding official ‘ambient air quality’ standards. A study by the European Environmental Agency report on Air Quality in Europe (2014) found ‘exposure to BaP (aerosols) is also a matter of increasing concern, as BaP emissions have increased by 21% from 2003 to 2012, driven by the increase (24%) in BaP emissions from domestic combustion in Europe.’ The study also showed that a quarter of those living in cities are breathing in BaP concentrations above the target standards. In an incredibly worrying statistic, this report went on to state: ‘Estimates of the health impacts attributable to exposure to air pollution indicate that the particulate matter of concentrations in 2011 were responsible for about 458,000 premature deaths in Europe – across 40 countries.’


In addition to environmental fumes, we are surrounded by many other invisible poisons. These include industrial pollutants such as cadmium, mercury and lead, which escape into the atmosphere as byproducts of industries such as battery manufacturing, mining, smelting and metal-working. Toxic hydrocarbons are also released by processes such as paint spraying, dry cleaning, printing and oil refining, as well as plastics and chemical manufacturing.


Ground-level ozone is now 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, causing eye, nose and throat irritation and damaging the lungs. High levels of ozone also trigger asthma attacks.
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