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Antioxidants – FAQ’s

As incredible  as  it might sound,  it's true: Antioxidant nutrients can reduce your risk of developing more than eighty diseases, including heart disease, arthritis, and cancer; and can help slow the aging process.
Why are antioxidants so important? You proba​bly know that people are more likely to develop degenerative diseases as they age. These diseases are caused by, or aggravated by, harmful chemical reactions that take place in the body. The process is inevitable—in fact, these same chemical reactions are what make us age. However, the good news is that these chemical reactions can be slowed, so these diseases are delayed for many, many years. For many people, the effects of these chemical reac​tions can even be reversed, enabling you to feel bet​ter and healthier than you have in years. The mira​cle workers in this process are called antioxidant nutrients, and All About Antioxidants explains how you can use antioxidant nutrients to feel healthier.
Antioxidants can reduce your likelihood of developing a multitude of deadly diseases, such as cancer, heart disease, and premature aging. Antioxidants work by destroying harmful chemi​cals in the body called "free radicals." These free radicals are the culprits in many diseases. Quite simply, antioxidants neutralize them. Knowing how to use specific antioxidants in the right combination can bolster your protection against free radicals.
Although antioxidant nutrients are in the news almost weekly now, I was the first scientist to describe them in consumer magazine articles about my research in 1971. I didn't invent or discover antioxidants, but I was the first scientist to demon​strate antioxidant synergism—that is, that antioxi​dants work together—and that a practical combina​tion of antioxidant nutrients could extend the life spans of laboratory animals and prevent cancer. Today, we have numerous clinical studies that veri​fy that this same protection applies to humans as well. The history of research on free radicals and antioxidants actually goes back to 1954 with Denham Harman, M.D., Ph.D. Now, more than forty years later, the evidence is unequivocal. The "take-home message" of this book is that you can immediately put these forty-plus years of research to your benefit now.

Do you need antioxidants? Among the diseases linked to excess free radicals are:
· Aging.
· Cancers.
· Coronary heart disease.
· Autoimmune diseases.
· Rheumatoid arthritis.
· Alzheimer's disease.
· Cataracts.
· Parkinson's disease.
If you are at risk for developing these diseases or have a family history of any one of them antioxi​dant supplementation can give you an edge and help prevent, reduce the severity of, or delay the appearance of these and many other diseases. In fact, one study found that the United States health​care system could save $8.7 billion annually from reduced hospitalizations if Americans consumed optimal levels of antioxidant vitamins C and E, plus beta-carotene. The five-year savings would exceed $45 billion. At a time when the American health​care system is nearly bankrupt, you would think that people would start paying attention.
As good as single antioxidants may be, one antioxidant alone cannot fully protect you against the many different types of free radicals. However, a balanced team of antioxidant nutrients very effec​tively helps protect against free-radical damage and thus helps protect you from the different diseases associated with free radicals. By the time you finish reading this book, you'll have a good idea of which antioxidants you should be taking.
The Basics of Antioxidants – What exactly are antioxidants? What are free radicals? And how do they affect your health? In this chapter, I answer many of these basic questions. Generally speaking, antioxidants are good for your health, and free radicals are bad. Although antioxidants are abundant in fruits and vegetables, most people do not eat many of these foods and therefore lack sufficient antioxidants. As a consequence, supplementing with antioxidant capsules or tablets becomes very important.
1. Q. What is an antioxidant? – A. It might sound funny to hear that an "anti-something" is good for you. Quite simply, an antioxidant is a substance that protects your body and other objects from a process called oxidation. The best explanation is to think about why iron turns rusty or butter becomes rancid. Oxygen, which is essential for life, is a very volatile and reac​tive element. It reacts with iron to form rust, and it also reacts with the fats in butter to oxidize them and to make them rancid. A similar process occurs in your body. As you get older, more oxidation occurs—in a sense, it makes your body rusty. Anything that prevents or slows the oxidation process is called an antioxidant. Basically, an antioxidant protects other compounds against oxygen. Your body produces some antioxidants (called endogenous antioxidants), but you must obtain oth​ers (exogenous antioxidants) from the diet. In fact, some antioxidants, such as vitamins E and C, are absolutely essential for life. The endogenous antioxi​dants are usually enzymes, coenzymes, and sulfur-containing compounds, such as glutathione. The exogenous, or dietary, antioxidants include vitamins such as vitamins C and E, bioflavonoids, carotenoids, and several sulfur-containing compounds.
2. Q. What is a free radical? – A. Free radicals can be bad for your health. Quite simply, free radicals are the bad guys that harm you, and antioxidants are the good guys that pro​tect you.  Want a slightly more technical explanation? As you probably remember from your science classes, the basic or smallest building blocks of chemical ele​ments are called atoms. An atom consists of a nucle​us that contains subatomic particles, such as protons and neutrons. Normally, pairs of electrons orbit the nucleus, kind of like planets around the sun. Molecules consist of groups atoms held together by the actions of these pairs of electrons. Sometimes during chemical reactions, an electron will be pulled away from the rest of the molecule, creating a free radical. Essentially, a free radical is an unpaired elec​tron. Free radicals are highly volatile and reactive, and they seek out another electron to make a new pair. Free radicals cause damage when they pull electrons from normal cells of the body.
3. Q. What qualifies a nutrient to be called an antioxidant? – A. To be considered an antioxidant, a substance must quench free radicals by donating electrons, and a little bit of the substance must go a long way. In other words, a few molecules of an antioxidant must protect many, many molecules.  Among the antioxidants our bodies make are the enzymes catalase, glutathione peroxidase, and superoxide dismutase (SOD). However, these are not sufficient, and we must obtain others from the diet. Some of the dietary antioxidants include vita​min A and especially the related carotenoid family of compounds, vitamin C, and vitamin E. Minerals are not by themselves antioxidants, but several min​erals can become vital components of antioxidant enzymes made by the body. These minerals include selenium, which is needed to make the glutathione peroxidases; iron, which is needed for catalase; and manganese, copper, and zinc, which are needed for SOD. Sulfur compounds, such as the sulfur-con​taining amino acids cysteine and methionine, help the body produce the most ubiquitous antioxidant within cells, glutathione. Antioxidant coenzymes, such as NADH (nicotinamide adenine dinucleotide), coenzyme Q10, and alphalipoic acid, are made by the body and obtained through the diet.
4. Q. What do the endogenous antioxidants do? – A. The antioxidants your body makes have very specific roles. Many of them are enzymes or coen​zymes, which catalyze reactions in the body. The most called-upon endogenous antioxidant is glu​tathione, which is the primary antioxidant protector within your body's cells. Glutathione is a small sul​fur-containing compound that teams up with seleni​um-containing enzymes called glutathione peroxi​dases. Other heavy-duty endogenous antioxidants are the superoxide dismutases. One type of SOD con​tains the minerals copper and zinc, while another type contains the mineral manganese. SODs specifi​cally break up a harmful form of oxygen called superoxide into hydrogen peroxide. While hydrogen peroxide can damage cell components, it is not as destructive as superoxide. Another endogenous antioxidant called catalase contains the mineral iron. Catalase breaks down hydrogen peroxide into water. The selenium-containing glutathione peroxidases can also convert hydrogen peroxide into water.
5. Q. What do the exogenous, or dietary, antioxidants do? – A. The exogenous antioxidant nutrients are broad​er in their protective actions. For example, vitamin E resides in fat-containing body components, such as cell membranes and lipoproteins (such as choles​terol), and protects against many different types of oxidants. Vitamin C is the most important antioxidant in the bloodstream. Vitamin E is called a fat-soluble vitamin because it is compatible with fats, whereas vitamin C is called a water-soluble vitamin because it is compatible with water. Any of these individual antioxidants are beneficial to health. But they offer greater benefits when taken as a group. This is a key point I'll come back to over and over again in this book.
6. Q. How were the many health benefits of antioxidant nutrients discovered? – A. Vitamin E was once believed to be a vitamin without deficiency symptoms. It was known to be a powerful natural antioxidant, but no one could fig​ure out how it worked in the body. It did not appear to be involved in enzymatic reactions or to be incor​porated into structural components. This vitamin was a mystery that caused many nutritionists to be skeptical that it was indeed essential for humans. Little more was known about it, other than that it was required for the birth of animals. Without vita​min E, laboratory animals would reabsorb the fetuses before birth.  Thanks to the research on antioxidants and their effects on aging and cancer, scientists began looking at many of the nutrients anew in terms of their antioxidant activities. Studies of antioxidants' effects on the aging process led to the discovery that antioxidant nutrients offered protection against cancer. As an example, I presented my research on antioxidant synergism and life extension of labora​tory animals at the annual meeting of the Gerontological Society in 1970. Some scientists felt that life expectancy was not directly extended, but that it was indirectly extended by preventing or delaying diseases, such as cancer. This was an inter​esting concept and my later studies established that this was indeed part of the explanation of the improved life spans.  Later, scientists began studying the incidence of various diseases among groups of people in relation to their intakes of dietary antioxidant nutrients. When I studied the incidence of heart disease in relation to intake of dietary vitamin E, I found that the more vitamin E consumed and the longer that those higher amounts were consumed, the more the incidence of heart disease decreased. Gladys Block, Ph.D., of the University of California conducted several studies in which she found that vitamin C and carotenoids were associated with reduced risk of several cancers. In 1993, Harvard researchers published studies showing that vitamin E supple​ments taken for more than two years were associat​ed with reduced incidence of heart disease.  As people began taking more antioxidant sup​plements, they reported improvements in condi​tions ranging from menopause to arthritis. These reports, coupled with the development of plausible theoretical explanations, encouraged more scien​tists to investigate the possible relationships. Eventually, scientists felt sufficiently comfortable to study the relationship of antioxidants and the inci​dence of Alzheimer's disease, cataracts, and other disorders.
7. Q. What are some of the most common antioxidant nutrients? – A. The best known ones are probably vitamins C and E. Beta-carotene, lutein, and lycopene are part of the family of antioxidant carotenoids, found in fruits and vegetables. Flavonoids, another group of antioxidant nutrients, are also found in fruits and vegetables. Selenium, an essential mineral, is neces​sary for the body to produce glutathione peroxidase, another antioxidant. Some antioxidants, such as coenzyme Q10 and alphalipoic acid, are found in foods and also produced by the body.
8. Q. Which is the best antioxidant? – A. When people start debating which antioxidant is most important or powerful, they are missing the idea that antioxidants work together in concert. It is like arguing which link in a chain is most impor​tant. The chain is as strong as its weakest link. The same is true with antioxidants. There are reasons for this. Different antioxidants protect against different types of free radicals in different parts of cells and in different places in the body. In addition, antioxi​dants help each other like members of a sports team. This is what I mean by antioxidant syner-gism—the sum is greater than the parts.
