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FOREWORD


WE HAVE LONG KNOWN THAT GLUTATHIONE (GSH) PLAYS AN INTEGRAL role in detoxing our systems and helping to prevent disease. But by we I mean the medical establishment; unfortunately, very few non-medical people have ever heard of glutathione. So I’m grateful that in this book pharmacist and researcher Nayan Patel is not only bringing glutathione to wider attention, he is also helping us understand how it works, where the GSH research has been—and where it’s heading—and, most important, how we can get more of it.


We live in an era of unprecedented biological hazards (the rampant COVID-19 virus) as well as daily environmental stressors—some of us are being bombarded by more toxins than our bodies can fight off. For that reason, this book is not only timely, but crucial. And all the better for being written by someone who has done important work in stabilizing the actual glutathione molecule and who is also on the GSH front lines, consulting with patients and doctors and answering questions about the antioxidant on a daily basis.


I was an early advocate of glutathione. For over thirty years now, I’ve been talking about the importance of this little-known molecule and doing my best to let people in on the news. In 2010, for instance, I wrote in the Huffington Post that glutathione is “the secret to prevent aging, cancer, heart disease, dementia, and more, and necessary to treat everything from autism to Alzheimer’s disease.” That’s an assessment I still stand by today, but as Dr. Patel demonstrates in his clear-eyed, evidence-based paean to GSH, that’s just the tip of the iceberg. There is a lot more to discover about GSH, and it’s all here on the upcoming pages.


As a practitioner of functional medicine, I believe in empowering people to take charge of their own health. So I was happy to learn that Dr. Patel would not only be helping readers understand the many ways that glutathione affects our well-being, but also informing us how we can maximize GSH in our bodies. The brilliant thing about glutathione is that we make it ourselves—how great is that? And yet the onslaught of factors I described earlier, plus just the mere fact of aging, can cause a glutathione lag. We need to know how to head off that lag and increase our GSH arsenal, and Dr. Patel tells us how.


Many years ago, as I tackled my own health challenges, I experienced glutathione’s powers firsthand. I am therefore thrilled that the conversation about glutathione is continuing, now in depth, and led by the steady hand of Dr. Patel.


Welcome to the Glutathione Revolution.


Mark Hyman, MD

















INTRODUCTION


WHAT IF I TOLD YOU THAT THERE’S A POWERHOUSE SUBSTANCE THAT has the capability to both protect your body against disease and help it heal if you do get sick?


What if I also told you that this same health-enhancing substance can help slow down the aging process, refresh your energy level, and keep your skin looking luminous?


What if I told you, too, that this exceptional substance is far better at detoxing your body than any $90 cleanse kit on the market?


And here’s the kicker: What if I told you that this incomparable substance is one of the most abundant molecules in your body, second only to water—and that you make it yourself?


Have I got your attention yet?


Glutathione is the disease-fighting, age-slowing, energy-enhancing, detoxing, and beautifying antioxidant that you’ve never heard of… or perhaps you have. Each day, the number of individuals who are getting wise to glutathione’s benefits grows. People, search metrics show, have been Googling it like crazy! Even so, aside from scholarly articles (and there are thousands of them—glutathione is very well studied), there’s little accessible yet authoritative information out there explaining how integral this mighty molecule is to nearly every physiological function. And, just as important, few people know about the best ways—including all the natural ways—to increase glutathione levels in the body. With this book, I hope to change all that—and I think you’re going to be amazed by everything you learn about this potent antioxidant.


GSH—shorthand for glutathione—is produced in every cell in the body and it’s our first line of defense against, well, just about everything. Among glutathione’s most important jobs is shielding us from the day-to-day assault of free radicals, rogue molecules that do harm to all facets of the cells, setting the stage for disease and accelerating aging. GSH also grabs on to waste products and environmental toxins, such as pesticides and metals that surreptitiously enter our system, helping to flush them out of the body.


But that isn’t all. What makes glutathione such a superantioxidant—and why it’s interchangeably called “the master antioxidant” and “the mother of all antioxidants”—is its ability to rebuild both itself and other essential antioxidants, such as vitamins C and E. There’s no other substance in the body quite as agile and far-reaching as glutathione, and its biochemical heroics allow it to play a leading role in everything from protecting against heart disease, diabetes, cancer, and Alzheimer’s (among other conditions) to keeping skin clear and bright.


Except for the rare few, human beings (animals and plants, too) are born with plenty of glutathione. However, most people’s ability to produce glutathione declines after about the age of twenty and drops with each passing year. By the time you reach your forties, your GSH levels may drop by as much as 20 percent. That may not seem like a considerable handicap, but it can be if your body’s demand for glutathione is high. And it very well may be: Environmental insults, such as air pollution, toxins lurking in products you use, junk food eating, smoking, drinking, overwork, overworrying, and even excessive vigorous exercise, can send your need for glutathione through the roof. So, the less you have, the less likely you’ll be to adequately deal with threats to your well-being. Over time, and depending on how low it goes, lack of glutathione can make the body more vulnerable to a long list of woes.


And yet, it doesn’t have to be that way. There’s good evidence to suggest that you can maintain ample glutathione in your body by adopting lifestyle habits that both preserve and build the antioxidant. This can lead to all manner of improvements in how you look, feel, and even how long you live. How long? Consider a study conducted by Dutch researchers.


There are many theories about why some people are able to live into their centennial years. For this particular investigation, the scientists set out to see whether it may have something to do with having a superior antioxidant defense system, and more specifically a superior ability to produce the enzyme that keeps glutathione levels high. The study involved forty-one men and women aged 100 to 105 years, whose blood levels of glutathione reductase (the GSH-catalyzing enzyme) were compared to those of fifty-two “kids” (people aged 60 to 79 years). Despite the age difference, the centenarians had unexpectedly higher levels of glutathione reductase than did the younger men and women. The Dutch researchers concluded that the enzyme, a critical part of the body’s glutathione system, seemed related to the centenarians’ long-term survival. 


To the scientific community, the relationship between glutathione and longevity isn’t news (the Dutch study, in fact, was done in 1998). But the rest of the world has little idea about what researchers have known for a long time: Glutathione can be life changing. I believe, though, that as word gets out, it will start a new wave of thinking about maintaining good health and fighting aging. I didn’t call this book The Glutathione Revolution for nothing!
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IF GLUTATHIONE PLAYS SUCH AN OUTSIZE ROLE IN OUR WELL-BEING, WHY, you might ask, hasn’t it enjoyed the spotlight like other important antioxidants (vitamins C and E, for example)? The main reason is because the glutathione molecule’s size and instability have made it difficult to develop effective supplemental forms. So, while there have been GSH supplements on the market for some time, their benefits are questionable. Not surprisingly, health-care professionals have been hesitant to recommend something that, although harmless, would not likely offer many advantages.


Fortunately, that’s changing now, something I can say with confidence since I, along with my research partner Dr. Chinh Tran, worked to shrink and stabilize the glutathione molecule, leading to the development of a form of GSH that’s easily absorbed through the skin. We patented it and have produced an over-the-counter glutathione solution (along with other topical products) that are now used by thousands of people to address various health and cosmetic issues. These days, it’s also easier than ever to find intravenous (IV) glutathione treatments at spas, clinics, and doctors’ offices. When administered by a reputable source (preferably in a medical setting), these drips are safe and effective for short-term therapy and are something that famous faces and people of means have been using for years. But with the increase in availability (and moderation of price), you don’t have to have a celebrity’s cash reserves or insider info to find and afford an IV glutathione treatment anymore.


The other reason I believe that glutathione has stayed under the radar for so many years is that there’s been little written about how to naturally increase your GSH levels. Everything from the foods you choose to the sun protection you use can make a difference in your glutathione levels. In this book, I’ll map out easy lifestyle strategies to help you kick your glutathione-making machinery into gear. You’ll learn what to eat—and what not to eat—as well as how such things as exercise and a short meditation can give you a GSH boost. Depending on what you’re trying to achieve, there may be times when you’ll need to add supplementary forms of glutathione (or supplementary forms of glutathione building blocks) to your regimen. I’ll give you strategies for this approach, too, so that you can make the choices that will help you meet your goals.
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I AM A FATHER, A HUSBAND, A SON, A BROTHER, A PHARMACIST, AN EDUCATOR, and a researcher. My roles in this life are many, but I believe my mission on this earth is to be a facilitator of wellness and to provide ways for society to learn about how the body can heal itself. Therefore, I am most looking forward to working with international medical and philanthropic communities to bring opportunities for healing and good health to every corner of the globe. It’s a passion that you might say is part of my inheritance from my father.


As a young married man, my father moved from India to Zambia to start a farm. The local community was severely lacking in food and my father’s goal was that his farm would help create a food supply that would eventually be self-sustaining. My dad never had a lot of money, just enough to survive. Even so, he was able to build a thriving farm that served the community on about 2,500 acres of land.


My father worked many years on this farm, but once it was fully built out with infrastructure, crops, and machinery, he walked away from it and gave it to the community. Yes, he gave it away. He felt like it always belonged to the people, so he gave it to them. And because of my father’s approach to life, he is a very happy, fulfilled, and peaceful man. Some might call him simple; I just call him wise.


My dad made me promise to never lose sight of the fact that my life has always been and will always be about and for the people. Recently, he reminded me that my job on this planet was to be a healer and that our family is here to give back. Accordingly, I consider my mission statement in life to be “Be educated and educate others.” By passing on what I have learned about glutathione to you, I hope to fulfill that mission.


If you are seeking a way to restore balance to any areas of your life that lack harmony, I believe that you will find those answers in glutathione. One of my favorite sayings is, “What you are seeking is seeking you.” GSH has been looking for you—and now you are found!




GLUTATHIONE IN A NUTSHELL


THE STORY OF GLUTATHIONE is that every cell in your body benefits from it and when your glutathione pools go down, the damage to your cells goes up. It’s straightforward: Glutathione works against a variety of issues that people encounter either through self-induced damage like lack of taking care of themselves, not getting the right nutrients, or through environmental burden.


—JAMES B. LAVALLE, RPh, ND, clinical pharmacist, certified nutritionist, author of The Metabolic Code, and integrative medicine program director for the NFL Hall of Fame Health and Performance Program


GLUTATHIONE AT A GLANCE


EVERYWHERE I GO, I get peppered with questions about glutathione, not only because most people still don’t know much about it, but because they’re also hungry for news that can help them feel and look their best. You’re going to learn a lot about glutathione in the pages of the book, but here are some quick answers to whet your appetite for more information.


What Is Glutathione?


Glutathione is an antioxidant, a detoxifier, and the second most abundant molecule in the body. It’s your first line of defense in fighting free radicals, makes it possible for your body to eliminate toxins, and supports overall cellular health. Oh, and by doing all this, it also helps defend against disease and slow down aging.


Where Does Glutathione Come From?


You make it! That’s the beauty of glutathione; it’s natural. Your body combines three amino acids to create it. It also gets some from glutathione-containing foods (see here).


If I Make It, Why Are There Supplementary Forms Available?


For two reasons. The first is that, as with most biological processes, the production of glutathione slows down as the body ages, beginning in your twenties. However, if you do certain things—such as eat right, exercise moderately, and avoid as many toxins as possible—you will not likely need supplementary glutathione at all. That said, and reason number two, in this modern world, the body of most people is subjected to a lot of environmental stressors. Even the shampoo you use may be a source of chemicals that your body will have to work extra hard to get rid of. And it’s this extra work that causes the problem: The greater the assault on your body, the greater the chance that you will max out your glutathione stores.


How Do I Know If I’m Deficient in Glutathione?


If you’re having symptoms, anything from fatigue to stomach problems to weight gain to dull skin, you can have your physician order a glutathione test to assess your level. Many people, though, simply try ways to increase their glutathione levels either through natural or supplementary means (or both) to see whether their symptoms or their energy and vitality improve. It’s like cleaning your glasses when your eyesight is fuzzy. There’s no risk involved—you can’t overdose on glutathione—and there’s a good likelihood that it will clear up the problem.


What Kind of Supplementary Forms of Glutathione Are Available?


There are oral forms of glutathione, but they are not well absorbed. IV glutathione is considered the most effective way to supplement, but it’s expensive and time consuming if you have to do it on an ongoing basis. The best and easiest way to supplement glutathione is through topical forms.


What Will I Improve by Raising My Glutathione Levels?


Just about everything. If that sounds like an exaggeration, consider that almost every major disease, and even some minor ones, is related to oxidative stress—an imbalance of damaging free radicals and the antioxidants that demolish them. Consider, too, that your liver cannot do its best work without adequate glutathione. Glutathione is involved in just about every function in your body, from your immune system activities to your cells’ ability to churn out energy. This is one case when more is definitely more!
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1—WHAT IS GLUTATHIONE?


I’M A PHARMACIST, SO I HAVE GREAT APPRECIATION FOR ALL THE THINGS we can take to improve our health and even save our lives. It’s hard to picture modern civilization without the prescription drugs that have made it possible for us to live considerably longer than our ancestors. Or the over-the-counter medicines that cure and comfort, not to mention the vitamins, minerals, and herbs that boost vitality and offer protection against illness. These remedies are some of the most ingenious and important discoveries human beings have ever made.


But as much as I value all the elixirs, pills, and potions produced in a laboratory, I am even more in awe of the remedies our body manufactures by itself. In most cases, we are born with the ability to make disease-fighting, detoxifying agents that so elegantly and effectively protect us from harm that we don’t even know they’re working! Every minute of every day, these self-generated properties endeavor to ensure that we avoid all kinds of illnesses, be it of the merely bothersome sort (say, the common cold) or something very serious (cancer being a prime example). Our own body makes them! Incredible.


And what is first among these physiological wonders? An antioxidant known as glutathione.


Glutathione, or if you want to get technical about it, glutathione sulfhydryl, GSH for short, is found in every cell in the body. It’s ubiquitous because it’s so important. As one of nature’s most powerful antioxidants—and I’ll explain just exactly what antioxidants do further on in this chapter—glutathione is extremely versatile, taking on many jobs. It is also first on the front lines of our defense against molecular marauders that damage DNA and other cellular matter, helping to prevent disease and accelerated aging. Glutathione is a detoxifier too. There’s an especially large concentration of the compound hanging around in the liver, where it assists the body in eliminating waste and potentially poisonous substances. And as a player in the immune system, GSH enhances the production and activity of the cells that wipe out bacteria, viruses, and other invaders.


To my mind, it’s truly a wonder that glutathione is not better known. It’s the body’s workhorse, toiling away, getting little of the glory heaped on other antioxidants, such as beta-carotene and vitamins C and E (though, of course, they’re important too). But that, thankfully, is changing. I think that as you learn more about the mechanics of glutathione, you’ll understand not only how underappreciated it’s been, but how worth your while it is to take steps to heighten your GSH levels.


HOW THE BODY BUILDS GLUTATHIONE


Glutathione is new to a lot of people, but researchers have known about it for a long time. It was first discovered in 1921 by Sir Frederick Gowland Hopkins, a former insurance clerk who segued into science and ultimately became chair of the biochemistry department at Cambridge University. Hopkins isolated GSH in yeast (the compound exists in plant as well as animal cells), setting the stage for other scientists to uncover the many roles it plays in keeping the body up and running. Hopkins, by the way, was also known for isolating tryptophan, an essential nutrient we derive from food, and he was awarded a Nobel Prize in 1929 for his work establishing the important role vitamins play in physiology.


So, what exactly was it that Hopkins saw under his microscope all those years ago? A very simple protein. Proteins play all kinds of different roles in the body. You probably already know that they are integral to creating muscle and hair and the collagen that gives our skin structure. But some proteins function as antibodies, some catalyze chemical reactions, and some act as messengers. And some, like glutathione, are antioxidants.


Amino acids, as you may remember from high school biology, are the building blocks of all proteins. To create glutathione, the body must string together three particular amino acids: glutamic acid, cysteine, and glycine. There is no substitute for any of these ingredients. All proteins have a biological blueprint that must be followed to the letter or they will not be able to do their jobs. In other words, it’s not like a recipe for spaghetti marinara, where you can leave out the red pepper flakes, or add the salt at the end instead of the beginning of cooking, and still have a perfectly fine dish. To build glutathione, you must have all of its components on hand and assemble them in the proper sequence.


Fortunately, glutathione needs only three amino acids, unlike, say, human growth hormone, which requires a whopping 191. What’s more, the body can make glutamic acid, cysteine, and glycine itself. And yet, as we age and the tiny manufacturing plants in our body slow down, and during times when glutathione is in high demand (needed, say, to help purge the remnants of too many gin and tonics after a birthday celebration), we can’t synthesize enough glutamic acid, cysteine, and glycine to fill the order. That’s when dietary sources of the three amino acids become particularly important. In subsequent chapters, I’ll talk more about how food affects your glutathione levels, and give you tips on how to adjust your diet to maximize GSH production.




IS IT A BIRD, A PLANE… OR A SUPERANTIOXIDANT?


A LITTLE ASIDE HERE about semantics.


I am often asked whether glutathione is an antioxidant or a protein or a tripeptide or an enzyme or a molecule or a compound. The answer is yes, yes, yes, yes, yes, and yes.


Why so many names? Glutathione has many different jobs in the body—the reason it’s so essential!—and structurally it falls into many different categories. Here’s a little primer that will help put things into perspective.


Antioxidant—A substance that neutralizes free radicals, preventing oxidative damage. Glutathione’s number one job is to lend electrons to charged oxygen molecules so they don’t steal them from other important structures, such as DNA.


Protein—Large molecules consisting of a chain of amino acids. Protein makes up most of cell matter and is involved in everything from muscle contractions and immunological responses to enzymatic and hormonal actions. Because it’s made up of three amino acids, glutathione is a protein.


Tripeptide—A peptide is a particular type of amino acid chain formed through the elimination of a water molecule. Glutathione is a tripeptide because it’s made up of three amino acids: glutamic acid, cysteine, and glycine.


Molecule—A group of atoms formed by chemical bonds.


Compound—A substance made up of two or more materials. In glutathione’s case, it’s a substance made up of glutamic acid, cysteine, and glycine.


Despite all the names that glutathione can go by, in this book I’ll be primarily referring to it as an antioxidant. That’s because I think about compounds the same way I think about people: it doesn’t matter who you are; it matters what you do. So, while it’s interesting to know what chemical category glutathione falls into (especially if you love chemistry, like me), we’re all more interested in how GSH functions in the body, right? Not forgetting that glutathione is also an essential detoxifier, let’s settle on a name that describes its greatest superpower: neutralizing free radicals to prevent oxidative stress. From here on out, you’ll mostly see me refer to GSH as an antioxidant.





MEET THE ENEMY: FREE RADICALS


Not too long ago, nobody but medical professionals and avid readers of health literature had even heard of antioxidants. But, these days, judging from food, supplement, and beauty-product advertisements and labels, most people not only know what antioxidants are, they’re actively seeking them out. It’s not unusual to see a manufacturer boasting of its corn chips’ “antioxidant power” or the “antioxidant advantage” of its orange juice. Beauty products are regularly touted as “antioxidant treatments,” and antioxidant supplements fill the shelves of mainstream pharmacies and natural grocery stores alike. That’s a good indication that most of us know that antioxidants like glutathione are good for us.


So, what do they do?


Biochemists have defined antioxidant as “any substance that delays, prevents, or removes oxidative damage to a target molecule.” They do this by neutralizing and disarming harmful molecules called free radicals. This is both a full-time job—free radicals are constantly on the warpath—and an essential one. Perhaps the antioxidant expert Lester Packer said it best: “As the adage goes, wherever there is smoke, there is fire. Similarly, wherever there is disease and destruction, there are free radicals.”


The main (though not the only) cause of free radicals in our body is… our body. Or more specifically, chemical reactions involving oxygen that take place in our body. One place that free radicals are typically generated is in the mitochondria, tiny structures inside cells where oxygen molecules are converted into energy. During the conversion process, some oxygen molecules end up losing one or more of their electrons, leaving them unstable, reactive, and a threat to other molecules in their path.


A regular, harmless oxygen molecule is encircled with an equal number of negatively charged particles (electrons) and positively charged particles (protons). This balanced pairing renders the molecule neutral; it’s neither positively nor negatively charged, and happy just the way it is. But when the tumult of a chemical process causes one or more of its electrons to go missing, the molecule—now a free radical—gets as purposeful as a member of the lonely hearts club swiping right on Tinder: It’s highly motivated to find a soulmate for that unpaired proton, and it wants to do it fast.


What follows are acts of theft. Because the imbalance of protons and electrons has left the free radical electrically charged, it has the ability to easily steal electrons from other molecules, and steal it does—a process called oxidation. But it doesn’t end there. The robbed molecules then cannibalize the electrons of their neighbors, who then snatch away the electrons of their neighbors. The chain of theft can go on and on, leaving damage in its wake. If you want to have a picture in your mind of what oxidation is like, think of rust. In the presence of moisture—H2O—iron loses electrons to oxygen molecules, creating the corroding we have come to know as rust.


A number of things besides energy production increase the formation of free radicals in the body. Exercise, for all its benefits, ramps up the creation of the errant molecules as a by-product of fat burning. (This isn’t necessarily all bad; see Chapter 6). When the immune system snaps into action it, too, through various pathways, elevates free radicals’ presence in the body. Such things as sun exposure, environmental pollutants (smog, cigarette smoke), food additives, pharmaceuticals, and pesticides can also produce an upswing in their formation. Worse, many of these invaders contain free radicals themselves, magnifying the problem as they dump them into your system.


It should be noted that free radicals aren’t completely villainous. They are integral to helping the immune system fight viruses and bacteria and are even generated by certain chemotherapy drugs as part of the plan to treat cancer. One study showed that they may help heal wounds too. Plus, our body provides a counterpart to free radicals: antioxidants, which are nature’s way of making sure the harmful effects of free radicals can be modulated. But when free radicals outpace antioxidants—not an uncommon occurrence given the realities of modern life—the imbalance creates something called oxidative stress. Oxidative stress is a result of having more free radicals than your body can get rid of, and that’s where the trouble begins.


A long list of diseases are associated with oxidative stress and the chronic inflammation it can cause. Cancer is one of them. Free-ranging free radicals can damage DNA, causing cells to mutate and become cancerous. (Didn’t I just say that free radicals can help cure cancer? Yes, but oddly enough, they can both cause and cure tumor development, depending on what molecules they’re targeting. When the target of free radicals is healthy DNA, they’re harmful; when the target is a cancer cell, they’re helpful.)


Free radicals also have the ability to oxidize fats in the body, leading to deposits on artery walls and making the arteries harden, both precursors to heart disease. There’s an oxidative stress link to just about every malady you can think of, including stroke, Alzheimer’s disease, diabetes, rheumatoid arthritis, and macular degeneration. Free radicals are known to accelerate aging too. The lines on your face as you grow older may be due to oxidative stress helping to spur the breakdown of the proteins that give the skin its plumped-up shape and keep it looking smooth. Free radicals can’t get all the blame for wrinkles, but there’s demonstrable evidence that they speed up the wrinkling process.


There is also evidence that oxidative stress shortens telomeres, another way free radicals contribute to aging. Telomeres are most often described as caps composed of protein and DNA that sit on the ends of chromosomes (think of the little plastic thingy on the ends of a shoelace and you’ll have a pretty good picture of a telomere). As the years go by and cells divide, telomeres become smaller. When they get small enough, they tell their cells to stop dividing, effectively hampering the body’s ability to regenerate and refresh itself. Hastening this natural process is another way free radical damage makes us not only more vulnerable to disease, but more likely to suffer the deterioration of our tissues that comes with aging. I’ll tell you more about telomeres in Chapter 5.


ANTIOXIDANTS STRIKE BACK


As I said before, the body doesn’t just let free radicals run rampant without fighting back. Antioxidants regularly neutralize free radicals, stopping them in their otherwise injurious tracks. And as long as they’re in ample supply, antioxidants retain the edge over free radicals.


There are hundreds of different types of antioxidants. You have probably heard of vitamins C and E, beta-carotene, and, maybe, coenzyme Q10, which all have the power to squelch free radicals and prevent oxidative stress. Maybe you’re even aware of some of the less well-known antioxidants, such as selenium and alpha lipoic acid. (Also see “Glutathione’s Brothers in Arms,” here.) Some of these compounds, vitamins C and E among them, can only be obtained from food; your body doesn’t make them. Other antioxidants, such as glutathione, the body can synthesize itself.


Antioxidants attack free radicals in a few different ways. One is by preventing their formation in the first place. Glutathione in its role as a detoxifier does this by removing many toxic elements from the body before they can create free radicals. It’s the body’s ounce of prevention. The other way antioxidants protect against damage is by donating their own electrons to free radicals so that the charged molecules don’t steal them from DNA and other essential compounds. Antioxidants have electrons that they want to give away. Once they do and the free radicals are turned into harmless water molecules, those reactive atoms cease their pilfering and pillaging, and damage is averted.


While all antioxidants are generous in this way, glutathione is by far the most magnanimous. Say you and I are sitting in a room with a few other people and someone comes in and says, “Can anybody spare a hundred dollars?” You’re the first one to pull out your wallet, and even when others offer to contribute, you say, “No, no, I got this!” That’s how glutathione behaves in the presence of other antioxidants. If it’s sitting next to a selenium molecule, the selenium isn’t going to lose a single electron, because GSH is on the job.


Still, one antioxidant can’t do it all. Going back to the hypothetical room where you and I sit, say that once you have loaned out the $100, a second, then a third, then a fourth person comes along and makes the same request. That’s when everyone else in the room has to pull out their wallets too. And so it is with the band of free radical scavengers. Glutathione, as effective as it is, can’t be the end-all, be-all, so other antioxidants must contribute as well. A lot of who does what depends on how much GSH there is in the body at the time and where the interactions are taking place. Different antioxidants are concentrated in different parts of the body, and that can affect which of the defenders end up donating their electrons.


The way antioxidants work in the body is a little complicated. It’s not like a game of Mousetrap, where the red paddle hits the bucket that sends a ball rolling down an alley, which causes a bigger ball to glide through a bathtub, falling on a diving board and launching a swimmer into a pool, which then activates the mousetrap—over and over again. Success at Mousetrap, in other words, always involves the same cascade of events. With antioxidants, the chain of action is not always the same. Neutralizing free radicals can work in several different ways.


We need antioxidants, such as vitamins C and E, on the front lines of the body’s defense system. So, after those soldiers have given up their electrons to stabilize free radicals, they don’t just end up spent, lying in the body’s trash heap. Nor do they become destructive free radicals themselves (which would, of course, defeat the whole purpose of their work). Instead, they go through a process called recycling, and glutathione is integral in this endeavor.


When another antioxidant, say, vitamin C, hands off an electron to placate a roving free radical, glutathione replenishes the C molecule with one of its own electrons. Now the C molecule is good to go back to work, but the glutathione molecule is missing an electron. So what does it do? It replenishes itself by fusing with another electron-deficient GSH molecule. Together they create a new, stable glutathione molecule. In essence, glutathione not only goes to war against invaders, it reloads itself, rearms its fellow soldiers, and prepares to meet the next threat.


But sometimes the role is reversed, and my personal theory is that it’s reversed much of the time. As the most important antioxidant—it’s known as the mother of all antioxidants (see “The Mother or the Master of All Antioxidants? Both” here)—glutathione needs to stay in the game. We need as much of it as possible. But in the metabolic sense, glutathione is very expensive to make. It “costs” the body enzymes and energy and other elements to make. There is, however, a cheaper way to keep the coffers full of GSH and that is to recycle it. The body can do that all day long. And how does glutathione get recycled? It does it itself by grabbing electrons from other antioxidants, such as vitamins C and E. These antioxidants are themselves low cost. The body doesn’t have to make them; it gets them from food. So, even though these other antioxidants do work of their own, my theory is that their main role is to help glutathione recycle itself. Here is how it works:




A positively charged, reactive oxygen molecule (free radical) comes into view
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A glutathione (GSH) molecule tosses a negatively charged hydrogen electron its way
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The free radical gratefully accepts the hydrogen electron and transforms into a harmless, neutral water molecule (H2O)
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The GSH molecule, now positively charged itself, seeks out another positively charged GSH molecule
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They merge, creating a neutral form of glutathione called GSSG
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The GSSG molecule lies dormant until it’s time to go to work again: GSSG splits and grabs electrons from lesser antioxidants, such as vitamins C and E
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Two recycled GSH molecules begin the battle against free radicals all over again





Glutathione can’t always be recycled—something different happens when GSH is functioning as a detoxifier, which I’ll get into in Chapter 4—but a great deal of it can and that helps keep the wheels of the free radical defense system turning.




THE MOTHER OR THE MASTER OF ALL ANTIOXIDANTS? BOTH.


MANY SCIENTISTS REFER TO glutathione as the mother of all antioxidants or, sometimes, the master of all antioxidants. And glutathione does quite a bit of what we might call “mothering”: It makes sure that the little ones—like vitamin C, beta-carotene, and other antioxidants—are taken care of after they have donated their electrons to neutralize free radicals. When GSH replaces those donations with its own electrons, it’s like the selfless mom who, when the temperature drops, gives up her sweater to the ten-year-old who left hers at home.


In a different sense, glutathione acts in a masterly fashion. As the only antioxidant that can recycle itself as well as the antioxidant that decides when to sacrifice its brethren by snatching their electrons, it runs the show. And that’s essential, because no other antioxidant can go all the places in the body that glutathione can go. We need it more than any other free radical slayer. We simply can’t do without it.
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BEYOND ANTIOXIDANT ACTIVITY


In subsequent chapters, I will tell you more about glutathione’s role in keeping your body healthy. But here is a little preview. Aside from its antioxidant activity, one of GSH’s main jobs is to help detoxify the body. Glutathione is concentrated in the liver, the organ that’s a clearinghouse for toxic substances. The body is continually confronted with harmful compounds, some that are natural by-products of things you might not think of as unsafe (e.g., medications) and some that are unnatural by-products of modern life (e.g., ozone and fine particles in smog). When glutathione meets up with toxins, it deactivates them in one of two ways: either by neutralizing them and turning them into water molecules, or by helping to eliminate them from the body.




GLUTATHIONE’S BROTHERS IN ARMS: FIVE OTHER IMPORTANT ANTIOXIDANTS


Just about everything that happens in the body is a product of complex chemical reactions involving many players. In other words, there’s a lot of teamwork going on. Glutathione gets considerable help from—and offers a lot of assistance to—other antioxidants. In the following chart, I outline GSH’s most important teammates, along with what foods will help ensure that you get enough of them.


ANTIOXIDANT: Vitamin C


ROLE IN THE BODY: A free radical scavenger that helps control infections; is used to build skin, blood vessels, and other parts of the body. Also helps the body absorb iron. 


WHERE IT COMES FROM: The body doesn’t make or store vitamin C. You can get it from citrus, strawberries, cantaloupe, tomatoes, broccoli, and other cruciferous vegetables.




ANTIOXIDANT: Vitamin E


ROLE IN THE BODY: A free radical scavenger that helps bolster the immune system and is integral in the formation of red blood cells.


WHERE IT COMES FROM: The body doesn’t make vitamin E. It’s available from vegetable oils, nuts and seeds, and green leafy vegetables.




ANTIOXIDANT: Vitamin A (retinol, beta-carotene)


ROLE IN THE BODY: Helps with the production and activity of white blood cells; participates in bone remodeling; regulates cell growth and division.


WHERE IT COMES FROM: Different forms of vitamin A are derived from different sources: some from animal products and fortified foods, others from plant compounds in leafy greens and orange or red produce.




ANTIOXIDANT: Lipoic Acid (also known as alpha lipoic acid)


ROLE IN THE BODY: Free radical scavenger; recycles other antioxidants and helps restore glutathione when lacking; turns off genes that accelerate aging and cause cancer.


WHERE IT COMES FROM: Lipoic acid occurs naturally in the body. Small amounts are also available in potatoes, spinach, and red meat.




ANTIOXIDANT: Coenzyme Q10


ROLE IN THE BODY: A free radical scavenger that also recycles vitamin E and is essential in the process of creating energy.


WHERE IT COMES FROM: Coenzyme Q10 occurs naturally in the body. Small amounts are also available in fish (e.g., tuna, salmon, mackerel, and sardines), vegetable oils, and meats.





Our immune system also relies on glutathione. In fact, macrophages—white blood cells that scavenge infectious invaders—don’t leave home without GSH. Think of it this way. If you were a firefighter called to fly up to Alaska and fight a big old raging blaze, you would make sure to bring your tool bag. And you would make sure that the tool bag had all the flame-battling gear you needed, including, say, your ax. Glutathione is the macrophage’s ax, an instrument in its tool bag that’s going to help it do its job properly.


Now you know all that GSH does to keep your body healthy. But what happens when your glutathione levels drop? I’ll tell you all about it in Chapter 2.












2—WHEN GLUTATHIONE GOES MISSING


WHEN NEWLY ARRIVED IN THE WORLD, MOST CHILDREN COME EQUIPPED with everything they need to thrive, and that includes an army of glutathione and other antioxidants in their cells. If they’re lucky, they also have parents looking out for their health—bundling them up to keep out the cold, slathering them with sunscreen to fend off UV rays, and feeding them nutritious foods to promote growth.


Still, even if they have the most conscientious parents, kids can develop—and get away with—some seemingly detrimental habits. They may eat lots of sugar and be so finicky they’re practically living on macaroni and cheese from a box. They may spend hours playing outdoors in the heat and sun. Other than a few dental cavities, the immediate ramifications of these habits can be relatively small. Teenagers can even drink alcohol (illicit though it may be) without feeling much of a hangover. Many of us look back with wistful longing for those days when we could eat and drink just about anything we wanted, and our skin still seemed fresh and dewy even if we had been out in the sun. Ah, youth! Ah, a fully stocked arsenal of glutathione!


When you become an adult, there are lots of good reasons to turn over a new leaf and set aside any bad habits you once got away with. And one of the most significant reasons is that glutathione’s protective power diminishes as you grow older, making you more susceptible to disease and accelerating both visible (such as lines and wrinkles) and invisible (such as a lesser ability to withstand heat and cold) signs of aging. Two things contribute to this change. One is that the natural production of glutathione slows down; you simply don’t make as much GSH. The other is that your need for the mother of all antioxidants may go up—especially if you never gave up the bad habits you developed when you were younger (or if you adopted new transgressions as an adult). But even if your lifestyle is fairly healthy, there is still a world full of free radicals and toxins out there waiting to do damage. Speaking to the magazine Experience Life, David Perlmutter, MD, author of the books Power Up Your Brain: The Neuroscience of Enlightenment and Grain Brain, put it perfectly: “We are in a situation where our manufacturing and our recycling of glutathione is maxed out. We just can’t detoxify fast enough.”


At least not without taking action. The good news is that you can fight back—that, of course, is the premise of this whole book. Adopting the right practices can help you bring your glutathione reserves back up, if not exactly to the level you had as a middle schooler, but certainly enough to help you resist disease and make a difference in your overall well-being. But before I get to the specifics of how to increase your glutathione levels, let’s talk more about what happens to make those levels go down in the first place. The more knowledge you have about how glutathione works in the body, the more the action plans in Part III of this book will make sense.


DOUBLE TROUBLE


The human body is primarily made up of water—we’re about 60 percent H2O. Glutathione is the second most plentiful molecule in the body, and it’s present in all our cells. It’s especially concentrated in the liver, the organ that, with the help of GSH, disarms harmful substances or makes certain that they’re escorted off the premises.


Most of us start out life with copious amounts of glutathione and it builds from there (there are a few exceptions—see “Born Without Enough Glutathione,” here). In a 2001 study conducted at a Turkish university, researchers looked at age-related changes in glutathione and found that babies have plenty of GSH and that it even begins to build starting at age two. The rise continues but, then, as the old adage goes, what goes up… and down it does indeed come.


The most reliable way to see how much glutathione declines from birth to old age would be to do a longitudinal study. That would involve following individuals for an extended period of time and measuring their GSH at various intervals. But that kind of study would take eons (in research years, at least) so the Turkish researchers, who are biochemists from the Osmangazi University medical school, did the next best thing, which was to look at the glutathione levels of various people in various age ranges.


The study involved taking blood samples from 176 individuals, both males and females, between the ages of 2 months and 69 years old. The 176 were divided into five groups by age: 2 months to 1 year, 2 to 11 years, 12 to 24 years, 25 to 40 years, and 41 to 69 years. Which age range do you think had the highest GSH levels? If you guessed ages 12 to 24, you’re right. After age 24, our glutathione levels slip until they’re lower than they were when we were developing infants. The oldest group, ages 41 to 69, had levels about 20 percent lower than the people in the 25–40 age range.


Many things, of course, change as we age so it’s not necessarily a big surprise that glutathione changes, too. But if we understand why it drops, we can gain some insight into how to bring it back up. So, what’s going on?


It’s what I would call a double whammy. As you get older, the GSH manufacturing process experiences a slowdown so your body makes less glutathione. That’s challenge number one. At the same time, your body’s demand for glutathione rises. That’s problem number two, and together with challenge number one, it creates a crisis of supply and demand.
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