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This book is first dedicated to my compassionate and wise wife, Dr. Robin Young-Balch, who unceasingly encouraged me during the production of this book.

Also, to all those seekers of the truth who desire to maintain a sound state of health for themselves and their loved one.

And finally, to the many health care providers who will assist in the healing of the multitudes because of this work.


Introduction

Congratulations! I’m very proud of you. In my opinion, the single most important thing that you can do today is to learn more about your health. It’s wise and prudent to be healthy. It’s a wonderful thing when someone decides to take personal responsibility for the improvement of his or her health. This book will help you accomplish that. By picking up this book, you have taken the first small step toward improving the quality of your life by accepting responsibility for your health. In these pages you will find invaluable information which will help you accomplish that goal by assisting you in understanding a subject that is poorly understood, even by those in the medical profession: the importance of antioxidants in a health and preventive maintenance program.

This book will present a very interesting paradox to you: oxygen is essential for life, yet oxygen also contributes to your aging and death. It is a puzzle with which I have been dealing since illness struck my own household more than twenty years ago.

In the late 1970s, my wife and children became chronically ill and, despite my medical training and experience, I could not discover what was wrong with them. I took the traditional approach to seeking a cure for their illness, spending a vast amount of time and money on this endeavor. But, even with access to the best medical advice available, I could not discover the underlying cause of their problems. Finally, I realized that the traditional medical approach was not going to work in this instance.

Reluctantly, I approached an alternative physician and famous naturopath who suggested that the problem could be an allergy, a reaction to the foods my family was consuming. I was surprised when he asked me the question, “Do you think that it is what your family is eating that is making them sick?” But I was even more surprised when he added, “Did you know that the foods your family eats can make them well again?”

The simplicity of his words shocked and stunned me, but they also brought home the message that my family and I were becoming what we ate. At that time, this concept was foreign to me. I had never really been taught the fundamental truth that the body’s health is linked directly to the nutrients we do or do not ingest, or that we could be poisoning our bodies with the very foods we are eating.

But, as I saw my wife and children get better and eventually become completely healed through dietary changes and supplementation, I vowed that this approach to health and healing would not go unexplored. It was then that my quest to understand alternative methods of healing began.

I quickly determined that the cornerstone of better health is the immune system and its integrity. Without a properly functioning “on board” defense system, the body is vulnerable to attack from a multitude of microbes (germs) and the ravages of free radicals (oxidants). Free radicals? No one had ever told me about free radicals. What are they? I soon learned that free radicals (oxidants) are countered by antioxidants. But what are antioxidants? Simply put, antioxidants are the “good guys” and free radicals (oxidants) are the “bad guys.”

I had read many studies which provided overwhelming evidence that antioxidants curtail, prevent, and in some cases, cure many diseases. Gradually, I began to understand that the theories of disease that I had been taught in medical school were incomplete. Many of the disorders I dealt with frequently, such as cancer and heart disease, could not be explained by the germ theory I had been taught. There had to be more. As I investigated further, the big picture began to come into focus.

I found that alterations in the immune system were responsible for cancer and heart disease, the major killing diseases of our society. At the same time, I realized the importance of antioxidation in combating oxidative stress. This concept of “oxidative stress” through the reactive oxygen species (ROS)—the free radicals which damage our bodies—is an important factor in premature aging, disease, and death, and was unknown to me before I began my investigation.

In recent years, there has been a shift in the disease paradigm. Traditional modern medicine tells us that most diseases are caused by germs, and that in order to get well we must kill these germs. Toward that end, we use drugs, antibiotics, chemotherapy, radiation, and even surgery.

However, the school of thinking of which I have now become a part involves other forms of complementary healing arts that are not a part of the traditional medical practice. We are only now beginning to fully understand how disease results from an imbalance in the body and the chaos and disorder in the body function that is brought on by nutritional imbalance or “intoxication.” In order to re-establish health, one needs to balance the body by working with it, not against it.

As a urological physician and surgeon for thirty-five years, I had followed a traditional course of treatment for my patients; however, I had become dissatisfied with many of the results of treating disorders that I confronted, particularly cancer of the urinary bladder and prostate. As I began complementing traditional surgical and treatment methods with nutritional supplementation and dietary change, I discovered that my patients were not only improving, many of them were being healed in an almost miraculous fashion! As a result, they were much happier than patients who underwent radical surgical procedures followed by chemotherapy and/or radiation.

I had never really considered myself a teacher, but in truth doctors are teachers, and I soon found that teaching patients better health through nutritional supplementation and dietary changes produced a healing that I had never before witnessed. It was truly an impressive thing. First, I found that any protocol of the healing art must be based on a foundation of solid nutrition and diet which leads to homeostasis (balance in the body).

Proper digestion and a properly functioning immune system are necessary to combat not only foreign bacteria, but also the internal effects of free radical damage. The key to the healing of the body is balance and antioxidation.

The second element I learned, and equally as important as the first, is that toxins must be eliminated from the body. Detoxification is an essential aspect of the body’s healing process. Third, I determined that moderation is necessary to good health. Finally, it became apparent that any successful treatment must deal with the whole body The physical body is important, of course, but the soul and the spirit must be dealt with as well. The mind, emotions, and the very will of man and the stresses linked to everyday existence can cause serious disease.

What destroys the body? According to Steven C. Denk, author of the New Health Resources Manual, “it is diet and environmental factors which alter nutritional balances and homeostasis processes that ultimately lead to acidification and oxygen deprivation. Parallel to this is lymphatic stasis which potentiates the body’s failure to remove trapped blood proteins and toxin buildup. It, in turn, runs parallel to overall bowel toxicity. These are the core factors which push the degenerative biological realities into gear that make you rot, and kick-starts the biochemical/electronic mechanisms which make you rust,” Denk asserts. “When you talk specifics about something like food and what negatively impacts the body, we can list things like tea, coffee, [too much] alcohol, tobacco, soft drinks, drugs (both prescription and over-the-counter), too much salt, too much sugar, candy, cake, ice cream, pop with caffeine, high-fat content of food, too much cooked food, too much processed food, too much meat, yet basically these are the things that most of us are living on each day.”

Simply, we are “rotting and rusting” to death because of the very things we do or do not eat, drink, or breathe. The good news is that this Rot-Rust Syndrome can be prevented, stopped, and reversed!

There is an ancient joke about a man who goes to the doctor and is told to give up just about everything he enjoys in life for his health. When the doctor tells him to quit drinking, smoking, keeping late hours, and eating rich foods, the man asks, “Doctor, if I do these things, will you guarantee that I will live to be 100 years old?” The doctor looks him straight in the eyes and said, “No, but I guarantee that it will seem like 100 years!”

Living a full, healthy life doesn’t mean giving up everything which makes it worth living; however it does require that we make a commitment to wellness based on responsible decisions about nutrition and lifestyle. Remember, you truly are what you eat. If, by pointing you down the right path, this book helps you achieve the goal of a long and healthy life, then the time and energy required in writing this book will have been well spent.

I know you will agree with me that it is wise and prudent to maintain your good health, but, as you will see, there is much to know about staying well or, if you are sick, how to get well again. Your understanding of the principles of antioxidation and your use of the “good guy” antioxidants through diet and supplementation will go a long way toward assuring you perfect health. In my opinion, that should be the goal of any wise man or woman. I desire the very best for you in this, your most rewarding quest.

Here’s to wishing you a long, prosperous and healthy life!


Author’s Note

The information contained in this book is based upon the author’s personal experiences and research, as well as in-depth medical, laboratory, and experimental research published by contemporary professionals throughout the world. All publications and Internet sources of information utilized in this book have been obtained from the public domain.

This book is not intended to be a substitute for consultation with your personal physician and/or health care provider. The publisher, author, and/or experts specifically cited in this publication are not responsible for any consequences, direct or indirect, resulting from any reader’s actions(s). All dosages listed are recommended ranges for healthy individuals, and each person’s body type and tolerance levels(s) are calibrated differently. You, the reader, are instructed to consult with your personal physician prior to acting on any suggestions contained in this book. The purpose of this publication is to educate the reader as to a generalized knowledge of antioxidants and their benefits, as evidenced in numerous contemporary studies.


|    CHAPTER ONE

Theories of Disease


A Personal Note from Dr. Balch: I was so very fortunate to have the greatest father in the world. I idolized him. He was a great urological surgeon and I wanted to follow in his footsteps. There were many times I literally followed in his footsteps because I would go with him on his rounds at the hospital. He had a gentle and sensitive bedside manner, which I absorbed and later used in my practice. However, I learned that it takes more than a good bedside manner, or even being highly specialized in a field of medicine, to get people well. It takes the knowledge of why they are ill and the ability to address the cause, not merely the symptoms.



Hold it!!! Now don’t let a word like “theory” turn you off. It’s important for you to know about theories because it affects the way you choose to receive your health care today.

Theories are also important to know about because you are personally touched by them. Today’s modern medicine is mostly based on what is termed the “germ theory.” I practiced it, my father practiced it, and most physicians that take care of you today practice it. So, it’s important that you know about this theory, but I feel that it’s equally important for you to know and understand how medicine is changing and how those changes can affect you and your family.

There is also the theory concerning the “whole.” This is the theory that changed my view and approach to healthcare because it was this theory that I have found has drastically improved the health of my patients.

This new alternative theory is revolutionizing modern medical thought and dramatically improving the health of people worldwide.

The Germ Theory

Most modern medicine is based on the germ theory of disease as proposed by Louis Pasteur (1822–1895). In this theory, the body is viewed as a sterile machine that will operate properly unless a foreign substance is introduced. Hence, it is thought that when specific microbes enter the body, they produce a specific disease. To return the patient to health, antibiotics and various chemicals are used to destroy these organisms. No microbes, no sickness. Health is defined as the absence of any germ that might cause disease.

This theory tends to view the body systemically: that is, some viruses affect the digestive tract, some bacteria infect the respiratory system, and the sickness is thought to reside in that system. Even the division of specialties in the medical profession show that illness is viewed systemically. Your gastroenterologist cannot help you with a sinus infection, and no urologist would dare to advise an asthma patient. The basic thought is that sickness is localized in one system and that health will be restored when the microbes are removed from that system. This assumes that the rest of the body is healthy and only this one part needs help. It also assumes that microbes are foreign to the body’s natural state and function. The goal of medicine using this theory is to make sure that each body system works properly, and it will if it is free from bacterial and viral infection.

The famous French physiologist Claude Bernard (1813–1878) understood the concept of the whole. He emphasized the importance of the body’s internal environment. In contrast to the prevalent doctrine of Pasteur, he taught that microbes (e.g., bacteria, viruses) could not produce disease unless the “milieu” was unbalanced and conducive to the development of disease. His theory was that the whole must be sick before any germ can make us ill.

Renowned microbiologist René Debous agreed with this basic principle, saying, “[m]ost microbial diseases are caused by organisms present in the body of a normal individual. They become the cause of disease when a disturbance arises which upsets the equilibrium of the body.” In other words, it is not the presence of bacteria or viruses that cause disease; it is the imbalance of the body’s normal functions that fails to hold the microbes in check. The microbes are always there—in fact, some are absolutely necessary to the body’s functions—but they only cause disease if the body is in a weakened or upset state.

Royal R. Rife, the genius microscopist of the 1930s, found that by altering the environment he could change harmless bacteria into deadly ones. More importantly, by returning the environment to a state of wholeness, the potentially deadly microbes could again be rendered harmless.

Yes, there are certain deadly organisms that even the healthiest body cannot overcome (e.g., the TB bacteria and the cancer microbe); however, even in those cases, the severity of the disease is always inversely proportional to the state of the body’s internal environment and defense system (i.e., immunity).

A poorly balanced milieu results in reduced immunity and more serious disease. Degenerative disease—the kind involving the progressive deterioration of an organ or body system, such as cancer, diabetes, or Alzheimer’s—results from instability of the internal environment and is only secondarily affected by the alien microbes. Degenerative disease results from an imbalance of the whole, a chaos and discord of the milieu. Interestingly, Pasteur denounced his own theory on his death bed: “Bernard is right. The microbe is nothing. The environment is all important.”

The Wholeness Theory

“Being whole” is the key to better health. If the whole of the environment is disturbed from its healthy whole condition, disease is inevitable. This is not solely because of a foreign invader, but because of an imbalance and malnourished milieu: the “whole.”

Wholeness might be defined as health restored. Here the internal environment of the body is stabilized and in perfect balance. This is balance at all levels, from the whole to each system, to each organ, to each cell, to each chemical reaction in the cells. It is particularly these smallest levels that affect us most, for when the cells do not work properly, the organ malfunctions. But many of the reasons for problems at the chemical level have to do with lifestyle choices that the whole person makes and lives out. All effective remedies for disease must take into consideration the whole person. Restoration of the body’s health (wholeness), begins with an understanding that supplying the body with “good things” is foundational to becoming whole.

The wholeness theory can be broken down into three sub–areas: 1) Good Things for the Body, 2) Good Things for the Soul, and 3) Good Things for the Spirit.

Good Things for the Body

Wholeness must begin with providing the body with all that it needs to maintain its proper functioning. This means we must maintain a balance of activity and rest, of heat and cold, of fat and lean, for any extreme of these things leads to imbalance and sickness. Fatigue and hyperthermia stress the body so that we are much more likely to succumb to disease in these states. We must also have proper hydration and a good balance of the nutrients needed for the cellular activity we will describe in this book. For most of us, that means nutritional supplementation because our diets simply cannot give us all that we need.

Counterfeit foods, those created by man, are unable to supply what the body needs to maintain this stability and wholeness. Wholeness cannot be attained from them. Do not be deceived. Although today’s foods look good and taste good, they are lacking in nutritional substance and often contain toxic substances that damage and destroy the internal environment. Now, God’s food contains the life force—the essential nutrients, enzymes, et cetera—that are necessary to maintain the body’s healing force within. Without them, the body perishes before its time.

Those foods that have been designed by God prevent disease and heal disease. Man’s attempts to improve on God’s foods have been a failure. Paradoxically, these counterfeit foods often cause the very diseases we confront everyday.

Good Things for the Soul

Along with the physical stresses we encounter, there are emotional stresses, too. These put just as much stress on the body as physical factors do, and often more! Notice that it is the body that takes the burden of emotional stress.

To maintain health, we must learn to nourish our soul and give it all that it needs to stay in balance. No one can live an emotionless life. Those who try are simply repressing their feelings, which magnifies emotional stress, and the body reacts by becoming ill with colitis, migraines, ulcers, cancer, and other maladies. But we can learn to balance negative emotions with positive ones. Here are some simple suggestions:

•  Limit the time spent in worry. Set aside an hour or so each week for concentrated worry, then go enjoy your life the rest of the week.

•  Cultivate friendships with people who can support and uplift you, and you can do the same for them.

•  Music nourishes the soul. It allows for emotional response not directed at any particular problem in life and expands your connection to humanity.

•  Get a massage. While this seems like a physical therapy, it does wonders for the emotions. It creates peace and releases emotional tension built up in the muscles.

•  Laugh—out loud, long and hard. We are seeking balance. The worse you feel, the more you need a good laugh.

Good Things for the Spirit

The best definition of spirituality is: seeking to know where you fit in with everything. Man, being created in God’s (Spirit) image, is a spirit, residing in his body, possessing his soul.

Balance is maintained by acknowledging that there is a power greater than us that has created us. Indeed, we are “fearfully and wonderfully made.” Next, we must learn that we are not God. He is infinitely good, all-knowing, and all-powerful. We have some good, some knowledge, and some power, but we spend most of our lives dealing with the consequences of the harm we have caused ourselves and others out of ignorance and an inability to exercise self-control. If these things are true, then the next step is to ask for help. We cannot find truth by ourselves, nor can we act on it to correct our relationships. We need enlightenment and we need help to change. Until we are in this process of changing to conform to the truth, we are out of balance.

What does this have to do with health? When our minds are corrupted by falsehoods and we make choices based on false information, we begin deceiving ourselves, rationalizing our bad choices, and running further from the truth. This in turn corrupts our relationships with everyone around us, even leading us to self-destructive behaviors. We then must live with the consequences of all those choices in an atmosphere of emotional stress, guilt, and shame. That directly effects our emotional state, which leads to chemical changes in our brains and our bodies that result in physical sickness.

The way to spiritual health is no secret. It will require prayer, meditation, and time spent in study and in reflection. It will also require service to others, for we do not know who we are until we reach outside of ourselves and learn to give. But mostly it will require the willingness to take responsibility for our lives and change. We must be willing to think again about our lives, and think differently, so that we may change the course of our futures.

Attaining wholeness, and then maintaining it, is a life-long endeavor. There is never a quick fix: no simple remedy and no magic solution. We must become accountable and responsible for our bodies, for our souls, and for our spirits. This may require a change of heart and a new understanding about our bodies and the nutrients needed to sustain it.

The Whole Person

When God created humans, he also provided all the nutrients we needed to maintain a healthy body. He did not hide those nutrients from us, and he didn’t package them separately and write a book to explain exactly how each one functions, either. He simply put an abundance of nutrients in the foods that we would eat. These were not processed, packaged, artificially ripened, genetically altered, or overcooked. They were simply whole foods that God gave people to eat, knowing that they were life-bearing foods, containing all that man needed. All we had to do was to eat these foods, in all of their diversity, with some regularity.

Health and its maintenance are not, and must not be, limited to the body. A principle direction in assisting my patients has been to teach them the importance of maintaining a state of nutritional health. However, I have discovered that each component (i.e., body, soul, and spirit) interacts and directly affects the others. Therefore, all three parts must be dealt with or restored health will not be possible.

In this chapter, I want to identify and briefly discuss this medically alternative “wholeness” concept for you. “Good Things for the Body” (i.e., antioxidants consisting of vitamins, minerals, herbs, amino acids, enzymes, bioflavonoids, carotenoids, and other supplements) are discussed throughout this text and itemized in greater detail in chapter 5. “Good Things for the Soul” and “Good Things for the Spirit” are again addressed in chapter 6.

The Free Radical Impact

History of Free Radicals

In 1954, the free radical theory of aging was first described by Dr. Denham Harman, who declared that a “single common process, modifiable by genetic and environmental factors, was responsible for aging and death of all living things.” He identified this process saying, “Aging is caused by free radical reactions, which may be caused by the environment, from disease and intrinsic reactions within the aging process.” Dr. Harman’s conclusion, written more than forty years ago, sums up much of what we finally agree upon today:

The free radical theory of aging is supported by studies on the origin of life and evolution, studies on the effect of ionized radiation on living things, the dietary manipulations of endogenous free radicals, the reasonable explanation that the free radical theory provides for aging, and finally the increasing number of studies which show that free radical reactions are involved in the pathogenesis of specific diseases.

Yet, Dr. Harman’s work was largely ignored and rejected. Even as late as 1977, authorities in the chemical field were still not convinced that superoxide could “Act as a deleterious or cytotoxic species in living cells.”1

The idea that dangerous free radicals were present in the human biological system was considered untenable by most biologists until 1969. They were convinced that disease must come from outside of man, not as a by-product of normal biological functions. At that time, a copper-containing protein had been isolated from red blood cells that had no known function. It was then discovered that this copper protein also contained zinc. It was an enzyme uniting two superoxide molecules to form one molecule of hydrogen peroxide and one molecule of oxygen. The protein was renamed superoxide dismutase (SOD) because of its ability to combine two molecules of superoxide.

Since the subunit for SOD was superoxide, a free radical, it became apparent that at least one free radical is normally found in biological systems. With this revelation, research in this area of biology increased dramatically, opening a whole new avenue of discovery. Other free radicals were subsequently discovered. Their scavengers were soon discovered, also.

And importantly, the generation of these free radicals was not only related to the normal utilization of oxygen, but also in the disease-fighting potential of the white blood cells produced for the express purpose of neutralizing invading microorganisms. It was eventually recognized that superoxide and the hydroxyl radical were instrumental as causative factors not only in many degenerative diseases but in the aging process as well. So we have finally arrived at the point Dr. Harman had established in 1954.


Fingerprints of Free Radical Activity: The HLB Test: Having established the significance of free radicals in human biology, their detection, by seeing their “fingerprints,” was to be of great value to the doctor. A simple detection system is the HLB blood test. Briefly, this test reveals the activity of such reactive oxygen species as superoxide, hydrogen peroxide, and the hydroxyl radical by changed patterns in coagulated blood. The biochemistry of these changes may be explained scientifically and seen clinically by comparing tests from normal samples and those from people suffering from various degenerative disorders. One example is the changes seen in progressively worsening cancer patients. The HLB test provides not only an oxidative “fingerprint,” but a detection system for monitoring the progress of therapy.



Introduction to the Oxygen Paradox

In keeping with “being whole” as a key to maintaining the best of health, medical professionals are beginning to address alternative theories. One exciting new discovery is the oxygen paradox and how to make it work to your advantage. Once you understand what it is, how it works, and how to counteract it, it will literally change your life and the lives of your loved ones.

Chapter 2 delves into the study of oxygen and how it is both beneficial and potentially toxic to our bodies. So, to learn how to break the code of this oxygen paradox, just turn the page.


|    CHAPTER TWO

Oxidology

Oxidology, the study of oxygen and how our body uses it, has uncovered a fascinating paradox. We all know that humans must have oxygen to survive; however, as our bodies use oxygen, it becomes both a blessing and a curse, because dangerous free radicals are formed. How can oxygen, so necessary for our survival, also be our enemy?

Aerobic Metabolism

Aero-what? Scientists love to put Greek words together. In this case, the words mean something like “air-living change.” So, aerobic metabolism is the process by which our bodies change oxygen into energy. We breathe air in and our lungs take the oxygen out of it. Our blood (specifically the hemoglobin) picks up oxygen and carries it throughout our bodies to each cell. Every cell uses this oxygen to create the energy the cell needs to do its job. That’s the reason all those exercise tapes make such a big deal about aerobic exercise—it’s the kind that boosts your aerobic metabolism, and aerobic metabolism is what makes us go.


Oxygen Depletion: Oxygen is the source of our “life-energy,” but there is a problem. We aren’t getting enough of it. The oxygen-producing forests are being destroyed. Modern industrial technology is polluting the air, further depleting the Earth’s oxygen supply. In the past few hundred years, the oxygen content of our atmosphere has decreased by almost 50 percent.

Most diseases will not thrive in an oxygen-rich environment. That has been proven in the case of cancer. If there is enough oxygen in the cells, cancer and other degenerative diseases cannot exist.

How, then, does this lack of oxygen affect us? It actually causes us to make more free radicals. Boosting oxygen enables our bodies to get rid of free radicals better, but as we keep on living with an oxygen shortage, our metabolism becomes more anaerobic—as if we weren’t breathing at all. Instead of seeking energy from oxygen, our body tries to find other sources and ends up producing all kinds of toxins, all of which increase free radical damage.



Oxidative Damage to the Body

As our bodies turn oxygen into energy, there are by-products that are formed. When you burn wood it produces heat but it produces smoke as a by-product. When your body burns oxygen, it produces energy and by-products called reactive oxygen species, or ROS as we will call them throughout this book. These are the dangerous free radicals, the oxidants that cause oxidative damage to your cells. What makes these by-products toxic is their reactive nature.

If you remember your high school chemistry, you know that atoms are made of neutrons, protons, and electrons, and that electrons like to form bonds in pairs. In reactive oxygen species, there is an unpaired electron in the atom’s outer orbit. That unpaired electron doesn’t like being lonely, so it tries to steal an electron, or maybe a whole hydrogen atom, from something around it. Unfortunately, what is around it is your body. So it tears a little hole in your cell wall, or changes the chemistry of the mitochondria in the cell (the cell’s energy source), or it rips a little piece of DNA out of the nucleus. It doesn’t damage much, but it damages important things. When you multiply that little bit of damage by the millions of free radicals created in your body each second, your body might qualify as a disaster area. Literally, ROS makes your body “rust” or “rot.”

That’s where antioxidants come in. They clean up as many free radicals as they can before damage occurs. Where damage has already happened, they come in to correct the problem. Sometimes the antioxidant gives the ROS an electron to stabilize it. Other times the antioxidant neutralizes the free radical by combining with it to form a different stable compound. There are also antioxidant enzymes that just help the ROS to react with other chemicals to produce safe substances. If you have enough antioxidants (good guys), they win and you stay healthy. If you don’t have enough of the right antioxidants, the “bad guy” free radicals (ROS) win and can cause any of a long list of diseases.

Now, this is not as strange as it sounds. You see it all the time. Have you ever cut up bananas or apples to put in a salad? What happens to them if you set them out in the air for a little while? They turn brown. That is oxidation: free radicals at work. They eat up the cell walls and release the cell fluids, then attack other cells and make a layer of brown mush on the surface of the fruit. How does a caterer avoid this so that the fruit still looks fresh after sitting out for hours? He dips it in lemon juice—vitamin C! He fights oxidative damage with an antioxidant.

Just what is an antioxidant? It can be confusing because we talk about vitamins, minerals, hormones, herbs, chemicals, enzymes, and several types of food, calling them all antioxidants. So what we really mean is that an antioxidant is any substance that can help us fight the rust-rot syndrome caused by free radical damage. Most antioxidants are nutrients derived from foods, but there are a few exceptions, like the hormones melatonin and DHEA, and some of the enzymes your body makes naturally. It really doesn’t matter where the substance comes from as long as it gets rid of free radicals before they can eat us alive.

What Kind of Damage Can These
“Bad Guy” Free Radicals Do?

Plenty! We know that most degenerative diseases are linked to free-radical damage. That means diseases like arthritis, cataracts, diabetes, or any disease where some part of your body is slowly falling apart. They can also attack your brain and central nervous system, causing disorders like Down’s syndrome, multiple sclerosis, and Alzheimer’s disease. ROS have been strongly linked to heart disease and all types of cancer. They also weaken our immune systems in various ways.

Dr. Richard A. Passwater is an internationally renowned author and antiaging researcher. He developed the concept of the “biological synergism of antioxidants” in antiaging. His theory has been proven to be true. Antioxidants, working together, are a key to your health and longevity.

Free radicals have a penchant for attacking certain parts of the cell. Damage to these specific areas creates its own set of problems.

•  The cell wall: It is normally porous, allowing nutrients into the cell and letting waste products out. When attacked, it can either rupture and leak or become clogged. Either way, the cell dies prematurely.

•  DNA: When free radicals are in the nucleus of the cell, they are apt to attack the genetic material that the cell uses to reproduce itself. Sometimes a free radical will simply attack a gene and mess up this information, which is encoded by subtle chemical bonds. Another type of damage is called cross-linking, in which the DNA is linked to a protein chain so that it cannot replicate at all. These are now seen as the leading mechanisms for cancer growth.

•  Blood and tissue lipids: Through a process referred to as lipid peroxidation, fatty cells in the blood and tissues are attacked by hydrogen peroxide or peroxynitrate (both are ROS). An example is low-density (LDL) cholesterol which, when damaged by free radicals altered by your immune system, becomes a bloated, sticky blob that forms an obstructing plaque in the arterial wall. This hardening of the arteries (arteriosclerosis) is a leading cause of heart disease and stroke. Fats that have been peroxidized can also become rancid and toxic to your body.

•  Mitochondria: The mitochondria are the powerhouses of the cell, where cellular energy is created. If their reactions are interrupted by free radicals, then the cell does not have energy to work. As cells with low energy accumulate, you eventually have a whole body that is low on energy, tired all the time, and having trouble fighting off disease.

•  Lysosomes: The lysosomes are little packets of enzymes inside the cells. These enzymes are designed to eat through anything except the membrane that contains them. When their membrane is ruptured by ROS damage, those enzymes proceed to eat through that cell, and the one next to it, and the one after that—and they produce more free radicals as they go.

This is bad enough. But as time goes on, the damage keeps accumulating. As our immune system gets weaker, the damage even speeds up. Eventually ROS damage produces all of the disorders we associate with aging.

Oxidation and Aging

Free radicals and aging are strongly linked. More than eighty age-related diseases can be alleviated by antioxidants that neutralize oxidant particles. These diseases that we doctors still attribute to your age really have little to do with time, but are directly related to the accumulation of free radical damage in the cells of your body. Age is related to time only by the rate at which oxidative stress is taking its toll on your body. And more important to you, that rate of free radical damage can be changed. Antioxidants are available that will dramatically slow the aging of your body!

As antibiotics in the last fifty years of the twentieth century helped “cure” many infectious diseases, so antioxidants will effect a “cure” of many supposedly incurable diseases in the twenty-first century and slow the process of aging dramatically. This is good news, but few of us, and I include us doctors, have ever heard about this antioxidant revolution. As you will discover if you heed the advice given in this book, there are tremendous benefits to be gained by slowing the aging process, not the least of which are looking and feeling good. If you consider nothing else, consider how much money you and your loved ones will save in doctor and hospital bills.

Aging might be described as that life process in which the healthy cells in your body are slowly but continuously being reduced in number. Aging is not, as is commonly thought, the inevitable “wearing out” of your body parts, as if your body were a car that needed an overhaul. It is the accumulation of damage done to individual cells all over your body that results in the problems we associate with aging. As more and more cells are affected by oxidation, symptoms of aging may not be evident, but the body is losing healthy reserve cells needed to react in emergency situations. When a crisis comes, there is not enough backup strength for that organ or system to function normally. This, in turn, leads to an imbalance in the various organ systems that normally would work together in harmony. As your body’s homeostasis (balanced condition) is disrupted, all systems begin to fail, falling like a house of cards in the wind. Disease and premature death become inevitable. But the scenario can be changed if we deal with oxidative stress before these problems arise.

So, you can see that we don’t age one day at a time; we age one cell at a time. That is good news, because we cannot turn back the clock, but we can prevent free radical damage from continuing to ravage the cells of our bodies. In some instances, we can even reverse this cellular damage. As we continue our discussion, you will see that many degenerative diseases are simply complications of accumulative free radical (oxidative) damage. But we have a choice about how this will affect us. We can choose to fight back.


Glycation and Aging: To be fair, oxidation is not the only issue in aging. Another important factor in aging is the process of glycation. Glycation occurs when proteins react with excess sugar. The resultant damage to the proteins is just as detrimental as free radical damage. These sugar-damaged proteins are called advanced glycation end products, or AGEs, an appropriate acronym since they lead to premature aging. According to Dr. Anthony Cerami, author of The Glycation Hypothesis of Aging, “The formation rate of AGES increases as the blood sugar level increases and with the length of time the level is raised.” The average blood sugar levels tend to rise with increasing age, primarily because our tissues are less sensitive to insulin. So as time passes, our blood sugar level rises, which causes AGEs to form more rapidly. Elevated and/or widely fluctuating blood sugar promotes the damaging cross-linking of collagen and other important proteins that is seen in aging tissue. As this damage continues, it leads to joint problems, loss of energy and muscle strength, decline of mental powers, difficulties with weight control, and a host of other problems we associate with aging.

You can control glycation, too, just as you can control oxidation. The answer is simple, but you may not like it. Sugar is not good for you. Avoid it if at all possible. Never add it to your food. If you must satisfy your sweet tooth, use Stevia, a safe sweetener from the South American “sweet herb” plant. You can cook with it, too. Another way to control your sweet tooth is to satisfy the dietary need that makes you feel that you need something sweet. Chromium picolinate supplementation (200 mcg daily) has proven effective for this by helping the body metabolize fats, carbohydrates, and proteins. It can also give you increased energy and suppress appetite.



Gain Control Over Free Radical Damage

While the damage from oxidation cannot be minimized, the body does have its own means of dealing with the problem of oxidation. The first line of defense against free radicals is a system of enzymes produced by your body to neutralize free radicals. They are superoxide dismutase (SOD), catalase, and glutathione peroxidase. In addition, the body uses antioxidant vitamins, minerals, and substances found in food and herbs to counteract the damaging effect of ROS.

Vitamins A, C, and E are all excellent ROS scavengers. Other important antioxidant substances found in the diet include:

•  proanthocyanidins, in grape seeds

•  herbs like ginkgo biloba and garlic

•  quercetin, found in zucchini, squash, and green tea

•  lycopene from tomatoes

•  the trace minerals selenium and germanium, and many other naturally occurring substances, some as yet unidentified.

We will learn about these and other antioxidants and how they work in chapter 5.

But how and why do ROS attack cells? And how does the antioxidant system work to counteract this attack? This is best answered by examining each of the toxic species individually.


The Paradox of Oxygen: Now that we know how the by-products of oxygen damage our bodies, we may question the value of exercise, especially aerobic exercise. We have all been told that increasing the oxygen levels in tissues is beneficial to the body and that exercise should consist of at least twenty minutes of elevated heart rate and deep, regular breathing. To explain the paradox of oxygen we must remember that it is not the oxygen that is toxic, but rather the by-products of the metabolism of oxygen, formed as the body utilizes the oxygen. Increasing oxygen levels in the body is good, but we have to help the body deal with the byproducts of using all that oxygen. The oxygen paradox is solved by boosting the antioxidant level in the body to assist the immune system in providing natural scavengers of these free radicals.

Antioxidants fight these toxic free radicals by combining with them, scavenging and eliminating their ability to attack the cell. To support this antioxidant activity, we must have available specific minerals critical to the synthesis of antioxidant compounds. These minerals include copper, iron, magnesium, sulfur, selenium, manganese, and zinc. If these chemical elements are not available in adequate supply, the defense system is compromised and unable to handle the toxic overload. The more oxygen the body is metabolizing, the greater the need for these minerals.



Specific ROS and the Natural Biological
Agents that Protect the Body from
Their Adverse Effects

Superoxide (O2−*)

In the normal activity of the body’s processing of molecular oxygen, the free radical superoxide is formed. Superoxide is nothing more than an oxygen molecule with an extra electron. It’s that extra electron that makes it a free radical. Superoxide is the most common free radical we encounter. Normally, superoxide is rapidly scavenged by the superoxide dismutase (SOD). This enzyme works by catalyzing (speeding along) a reaction between two superoxide molecules and two hydrogen molecules. However, if detoxification is not rapid enough (due to the unavailability of sufficient SOD), the superoxide attempts to regain an electron from any available source. Cell membranes are a favorite target. So are the mitochondria and the chromosomes. So, not only do we have a “bad guy” that may prematurely kill the cell, it may also create a deviant cell which could produce cancer. SOD, the “good guy” here, requires the presence of copper, zinc, and magnesium for its production and proper functioning.

Hydrogen Peroxide (H2O2)

One of the by-products of scavenging the superoxide radicals is hydrogen peroxide. It is not as reactive as superoxide, but it is not friendly either. You are probably aware of how a 5 percent solution of this chemical reacts when you pour it on an open wound. Can you imagine having the full strength stuff trapped inside a cell?

Hydrogen Peroxide is generally destroyed by either the enzyme catalase or glutathione peroxidase. Catalase works in water and glutathione peroxidase works in fat. When they finish, the hydrogen peroxide has been converted to water and oxygen (H2O and O2).

Hydrogen peroxide has been linked to the awakening of the latent Epstein-Barr virus, which in turn has been linked to chronic fatigue syndrome and aging. More startling has been the discovery that hydrogen peroxide has the ability to damage the master DNA template (your very own genetic inheritance) that tells the cells how to duplicate themselves. As with superoxide, these mutations open the door to potential cancer-causing activities (carcinogenesis), Down’s Syndrome,2 and other genetic diseases. Liver cancer has been directly linked to hydrogen peroxide.

One of the problems that you will read a lot about in the pages that follow is lipid peroxidation. Hydrogen peroxide is the chief culprit in that crime, and it causes a plethora of diseases in one way or another.

Selenium and L-cysteine are important in the control of hydrogen peroxide and lipid peroxidation. Both are necessary for the formation and replenishment of glutathione, which is the ultimate scavenger of hydrogen peroxide in fats.

Hydroxyl Radical (HO*)

What happens when there is not enough glutathione or selenium for the antioxidant enzymes to do their job? If hydrogen peroxide is not completely converted to water, the hydroxyl radical, a very toxic free radical, is formed. This conversion of hydrogen peroxide to hydroxyl radicals happens when metals, such as free atoms of iron and mercury, are present. Hydroxyl radicals are also formed during exercise.

The hydroxyl radical is the most highly toxic of the free radicals. It is so dangerous because it is extremely reactive, usually lasting only thousandths of a second before it steals a hydrogen atom from whatever it touches first. So, it damages the cell as fast as it can spread. It may not seem like it could do much damage in so short a time, but the fact is that you don’t have any part in any cell that can afford to give up a hydrogen atom. And it never happens just one molecule at a time, here and there—it happens in millions of molecules at once.

Research has shown that the enzyme methionine reductase has the ability to remove this free radical from our bodies. Another effective scavenger of hydroxyl radicals is injectable amygdalin (vitamin B17—laetrile). This amygdalin is an isolate of almonds, apricots, and plum and cherry pits. Additionally, the proanthocyanidins found in grape seed extract and pine bark extract counteracts this dangerous hydroxyl radical.

Singlet Oxygen (1O2)

Did you know that oxygen exists in more than one form? Normal oxygen, O2, is good for us, yet singlet oxygen, 1O2, can be extremely dangerous. O2 can be a very stable molecule, but if it is exposed to radiation in the form of sunlight, the chemical bonds break and it becomes quite hazardous to your health.

Singlet oxygen is involved in diseases of the joints (arthritis), but most damaging are its effects on the human eye. It can damage the lens, causing cataracts, or the retina, causing macular degeneration. In both cases, it is the exposure of singlet oxygen to light which triggers the ROS damage.

Now, a number of substances have been found to quench singlet oxygen. These include the carotenoids, such as beta-carotene and lycopene. Lycopene is the most potent of all singlet oxygen quenchers. Additionally, the tocopherols (vitamin E), along with the amino acid histidine, can neutralize this free radical. Even cholesterol can act as a scavenger of singlet oxygen.

What Factors Contribute to Increased Production of Free Radicals?

The production of free radicals is 100 percent normal. It goes along with breathing. But there are things that cause us to make more free radicals than we normally would. Here is a short list:

Stress—emotional or physical stress makes you breathe less and burn energy more. Stress feeds on anaerobic metabolism, not oxygen.

Ozone in the air—a great way to produce superoxide.

Auto exhaust—you breathe carbon monoxide and hydrochloric acid instead of oxygen.

Cigarette smoke—same idea.

Inflammations—your body’s immune system creates free radicals as it fights germs.

Radiation—alters molecules in subtle ways, throwing off free radicals.

Sunlight—a form of radiation.

Impure water—between the impurities left in municipal water supplies and the chemicals used to cover them up, most water is toxic out of the tap. Beware: bottled water may come from the exact same source!

Processed foods—you can’t get nutrients from man-made food, so your body shifts to anaerobic metabolism to try to get something out of it.

Toxic metals—they are in our soil, our water, our air, and they attract free radicals.

Industrial chemicals—in general, man-made chemicals are bad for you.

Drugs—even the “safe” ones the doctor prescribes for you change your ability to metabolize oxygen.

So now we have identified the “bad guys.” There are other free radicals that can show up, but we’ve covered the big four. We also gave you some hints that the war is not lost
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