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		PRAISE FOR THE WAHLS PROTOCOL

		“There are very few books that have had the impact of The Wahls Protocol—for the first time, autoimmune conditions such as multiple sclerosis could be treated causally instead of reactively, supportively instead of suppressively. Now Dr. Wahls has written a revised and updated edition of her classic book, which includes new research, new testimonials of success, further clarification and simplification of her protocol, and most important, preventive treatment for autoimmune and other chronic conditions. This book is a must-read for all of us who want to see the end of the threats of multiple sclerosis and other chronic illnesses.”

		—PROF. DALE BREDESEN, AUTHOR OF THE New York Times BESTSELLER The End of Alzheimer’s

		“Terry Wahls, MD, is one of the rare health experts and bestselling authors who not only walks the talk but actually researches the talk. Her rigorous clinical trials address diet quality, track microbiome and gene expression changes over time, and answer lingering questions that we all have about multiple sclerosis and other autoimmune conditions. Her newly revised book, The Wahls Protocol, is a classic in the emerging field of personalized lifestyle medicine and should be required reading for every medical student, practitioner, and patient who cares about their health.”

		—SARA GOTTFRIED, MD, New York Times BESTSELLING AUTHOR OF Younger

		“In The Wahls Protocol, Dr. Wahls provides elegant firsthand validation that diet truly represents the most powerful medicine. This book is totally supported by the most leading-edge research and provides a beacon of hope when compared to the ever-changing landscape of pharmaceutical recommendations for multiple sclerosis.”

		—DAVID PERLMUTTER, MD, #1 New York Times–BESTSELLING AUTHOR OF Grain Brain

		“Groundbreaking! Once you understand why you need to eat for health, Dr. Wahls delivers a detailed road map, guiding you step by step. This will be life changing for many.”

		—ROBB WOLF, New York Times–BESTSELLING AUTHOR OF The Paleo Solution

		“Whether or not you struggle with autoimmune diseases, I can’t recommend The Wahls Protocol highly enough. Dr. Wahls provides a clear, in-depth, copiously researched dietary and lifestyle protocol to help you take charge of your health and your life. An absolute must-read book.”

		—JJ VIRGIN, CNS, CHFS, New York Times–BESTSELLING AUTHOR OF The Virgin Diet

		“Dr. Terry Wahls is an incredible teacher, researcher, and physician who has turned her healing success into the Wahls Protocol, which can benefit many people. I’ve supported her work through the years because she is evidence-based, encourages colorful eating with copious plant foods, and recognizes the need to incorporate high-quality, nutrient-dense foods that will help prevent disease. In this new book, she addresses some of the more current topics in nutrition such as ketosis, fasting, the impact of the microbiome, as well as epigenetics. She is always on the pulse of what is new and provides a balanced perspective.”

		—DEANNA MINICH, PHD, CNS, IFMCP, RESEARCHER, EDUCATOR, AND AUTHOR OF Whole Detox

		“In The Wahls Protocol, Dr. Terry Wahls offers a revolutionary way of reversing multiple sclerosis: nutrient-dense food. She does this artfully, combining scientific evidence with her own exceptional story of personal triumph over severe MS. You’ll find many tools for healing in this accessible book, from detailed recommendations and recipes to much-needed hope and encouragement. It is a must-read!”

		—MAYA SHETREAT, MD, INTEGRATIVE PEDIATRIC NEUROLOGIST AND AUTHOR OF The Dirt Cure: Growing Healthy Kids with Food Straight from the Soil

		“Terry Wahls is a hero to many for her discovery that a nourishing ancestral diet can heal multiple sclerosis. In The Wahls Protocol, Terry sets forth a straightforward plan for achieving good health through good food. Not just for MS patients, The Wahls Protocol is a fascinating tale that proves the wisdom of Hippocrates: ‘Let food be thy medicine.’ Try it, it works!”

		—PAUL JAMINET, PHD, AUTHOR OF Perfect Health Diet AND EDITOR IN CHIEF OF THE Journal of Evolution and Health

		“I’ve long recommended that anyone diagnosed with MS who is also interested in health and healing research the work of Dr. Wahls online, but the game has now changed. The Wahls Protocol will be the go-to resource for anyone suffering from MS or another autoimmune condition who is ready to fight back. Dr. Wahls outlines a clear-cut, stepped approach to dietary and lifestyle changes—supported by her extensive research and testing of the plans—that will put anyone on a path to better health. Whether you have MS or not, The Wahls Protocol is a gold mine of easy-to-follow, real-food nutritional guidelines that will leave you feeling so amazing it’ll make you wonder how you ever ate any other way.”

		—DIANE SANFILIPPO, BS, NC, New York Times–BESTSELLING AUTHOR OF Practical Paleo

		“The Wahls Protocol is one aha after another of how Terry Wahls’s realizations may help you in your health journey. Not only will you be captivated by what you read, you’ll also learn how to be healthier. Highly recommended.”

		—DR. TOM O’BRYAN, CREATOR OF A GRAIN OF TRUTH: THE GLUTEN SUMMIT

		“Terry Wahls’s new book is one of the most important books on health ever written. That’s not a hyperbolic statement, just plain fact. If doctors would take this incredible information to heart (and into their practices), the health crisis in this world would be over—the cancer industry crushed and the rise in autoimmune conditions would fall. True health reform is contained within these pages. I cannot recommend a book any more highly. Bravo, Dr. Wahls!”

		—LEANNE ELY, CNC, New York Times–BESTSELLING AUTHOR OF Saving Dinner

		“Terry Wahls does an amazing job at highlighting the importance of micronutrients (vitamins, minerals, and essential fats) as an integral part in preventing and reversing disease. Her story is incredible and brings hope to millions needlessly suffering. The Wahls Protocol is a must-read for anyone looking to reverse autoimmune conditions naturally.”

		—MIRA CALTON, CN, AND JAYSON CALTON, PHD, AUTHORS OF Rich Food, Poor Food

		“The best treatment for multiple sclerosis, autoimmunity, and chronic disease is teaching people how and why to eat and live for optimal health. By combining the latest science with the all-important factors of nutrition, exercise, and healthy lifestyle, The Wahls Protocol goes beyond conventional treatments and empowers you with real solutions.”

		—ANN BOROCH, CNC, AUTHOR OF Healing Multiple Sclerosis: Diet, Detox & Nutritional Makeover for Total Recovery

		“Dr. Wahls engages us with her personal story of triumph over multiple sclerosis while educating us on the importance of a nutrient-dense diet for our cellular health. You will find yourself drawn in and inspired to take control of your own health as Dr. Wahls shares her experiences, knowledge, and compassion. The three levels of The Wahls Protocol provide a concrete plan—including both feasible diet and lifestyle changes—to help you on your road to recovery.”

		—SARAH BALLANTYNE, PHD, AUTHOR OF The Paleo Approach

		“The Wahls Protocol is essential reading for anyone suffering from a chronic disease and wanting to regain their health. All the therapies which restored Dr. Wahls to well-being are described in detail and are succinctly summarized in the appendices. The huge amount of scientific information, clear explanations, and practical advice make this book an invaluable resource and indispensable reference.”

		—ASHTON EMBRY, PHD, PRESIDENT OF DIRECT-MS

		“Only Terry Wahls, MD, could have written a book as important as The Wahls Protocol. Her discovery of a path to recovery from disabling multiple sclerosis after failing to respond to the traditional medical approach is not only a story of great personal triumph but a manifesto of hope for many others with various chronic illnesses for which drug therapy has not worked. This is a book that provides a program that can be applied by anyone who is searching for solutions to health challenges.”

		—JEFFREY BLAND, PHD, PRESIDENT AND FOUNDER OF THE PERSONALIZED LIFESTYLE MEDICINE INSTITUTE
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			To Jackie, who has sustained me through the challenges and joys of this life

		

	
		A NOTE TO THE READER

		MANY OF THE Wahls Warriors who generously contributed their stories and are quoted in this book have included their actual names and locations, but a few prefer to remain anonymous, so some names and locations have been changed to protect the privacy of those who desire it.

		Nutrient composition of recipes and menus were calculated with Nutrition Data System for Research (NDSR) Database Version 2012 © Regents of the University of Minnesota, at ncc.umn.edu/. Nutrient totals include all ingredients except those listed as optional. When a choice of ingredients is presented, the nutrient composition for the first item was used in the calculations. Reasonable effort has been made to check the accuracy of this data; however, variations in natural and manufactured foods as well as deviations from the stated recipe or menu ingredients, amounts, and preparation methods will impact the nutrient composition. All nutritional values should be considered approximate. Conclusions regarding the nutritional adequacy of the diets are based on the sample menus shown and the current nutritional recommendations for women in my age group (51 to 70 years), who have higher calcium intake requirements than premenopausal women, or men under the age of 71. Note that nutritional recommendations are otherwise relatively similar between age groups. Always consult your health care provider to discuss your personal diet and nutritional needs and have these concepts adapted and personalized to your circumstances.

		Disclaimer

		Medicine and nutrition are ever-changing sciences. As new research and clinical experience broaden our knowledge, changes in nutrition recommendations, treatment, and drug therapy are required. The authors have checked with sources believed to be reliable in their efforts to provide information that is complete and generally in accord with the standards accepted at the time of publication. However, in view of the possibility of human error or changes in medical sciences, neither the authors nor the publisher nor any other party who has been involved in the preparation or publication of this work warrants that the information contained herein is in every respect accurate or complete, and they are not responsible for any errors or omissions or for the results obtained from the use of such information. Readers are encouraged to confirm the information contained herein with other sources.

		The Food and Drug Administration has not evaluated any of the statements made on my websites, in my lectures, or in my books. This is education and not intended to diagnose, treat, cure, or prevent any disease. This book is based upon my review of hundreds of basic science studies and animal model studies, hundreds of human clinical trials, my experience in my primary care clinics and traumatic brain injury clinics, my own self-experimentation over the last ten years, and our clinical trial.

		Trademark Notice

		The terms Wahls Protocol™ program, Wahls™ diet, Wahls Paleo™ diet, and Wahls Paleo Plus™ diet and Wahls Warriors™ are the trademarks of Dr. Terry Wahls LLC. Whenever the terms Wahls Protocol, Wahls Diet, Wahls Paleo, or Wahls Paleo Plus or Wahls Warrior are used in this book, they are referring to the Wahls Protocol™ program, the Wahls™ diet, the Wahls Paleo™ diet, and the Wahls Paleo Plus™ diet and Wahls Warrior™ individuals.
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			PREFACE TO THE REVISED EDITION

			MUCH HAS HAPPENED since the first edition of The Wahls Protocol was published in 2014. When I first found myself in the spotlight and under the scrutiny of my professional colleagues, I received a lot of pushback about the contents of this book (and my TEDx talk). Since then the world and the priorities of science and medicine have changed dramatically. Today there is a huge amount of research published about the influence of diet and lifestyle on human health. This is no longer a new or controversial topic. We have gone mainstream. Other concepts have become popular topics of research as well, such as the microbiome and the gut-brain axis, which directly influence human health, and which are largely shaped, fueled, and influenced by both food and lifestyle.

			What has driven this change? To a large extent, you have. It was difficult to get our first paper published, which described the preliminary data on the first ten subjects in our trial who had secondary progressive MS and who, with the implementation of the Wahls Protocol, experienced a statistically (and more important, clinically) significant reduction in fatigue. Now, research like this is hardly unusual, and that is because you wanted to know. You demanded answers. You knew, instinctively, that food and lifestyle influence health. You wanted options beyond the latest disease-modifying drugs. You wanted to take control of your own health. That has led doctors, scientists, the media, and those who fund research to sit up and pay attention. The National MS Society (NMSS) monitors social media to understand the interests and needs of their constituency—people with MS. When The Wahls Protocol was first published, there was a dramatic uptick in the mentions about diet, exercise, lifestyle, and the Wahls Protocol, which eclipsed all the mentions about all the drug disease-modifying therapies! This ultimately led the NMSS to have a wellness conference, and they invited me to attend. They had 45 scientists and 45 patients with MS (I was a twofer). I urged the NMSS to create a new peer review process for dietary intervention studies, since it is a very different science from drug development. I also urged the NMSS to create resources so patients would know about the Wahls diet, the Swank diet, the Mediterranean diet, and gluten-free diets, including the limited research behind each diet and the potential benefits and risks of each diet.

			The NMSS1 did create those educational resources and did make diet and lifestyle interventions for wellness a research priority. They also funded our research lab to conduct a study comparing the Swank diet to the Wahls diet, with a million-dollar four-year grant.2 We will be analyzing the data in 2020 and presenting our results once the analyses are completed. That is because of you.

			Since 2014, we have been busy. We have had all of our subjects complete twelve months of the protocol. The second paper was published, which also showed significant reduction in fatigue and improvement in quality of life. The third paper showed reduction in anxiety and depression scores, and improved verbal and nonverbal reasoning.3 All this is remarkable.

			Next we completed a randomized controlled trial, but this time, our subjects had relapsing-remitting multiple sclerosis only. People were randomized to receive diet instruction right away, or at 12 weeks. We measured clinical outcomes at baseline and 12 weeks, and demonstrated that our diet was associated with significantly less fatigue, improved quality of life, and improved motor function.4

			We recently published another paper that showed our diet increased HDL (“good”) cholesterol and that this was associated with less fatigue in MS patients. Further dietary analysis will becoming in a future paper.5

			After that, we did a randomized controlled trial comparing the original Wahls Diet to the Wahls Paleo Plus ketogenic diet, to investigate whether the ketogenic version was more beneficial than the original Wahls Diet. The results of this study will be forthcoming in a future publication.

			I cannot overstate the significant ways our research has changed research into this area.6 Other investigators are now talking about our work. Since The Wahls Protocol was published, there have been hundreds of scientific papers about diet and MS published and available on PubMed. Only a few involve actual clinical trials, and most of these came from our lab.

			I also have collaborations with other scientists here at the University of Iowa to investigate how our protocol impacts the microbiome and vision function. We are also developing collaborations with MS researchers at other universities who have expertise in lipids, metabolomics, vitamin K and vitamin A, and brain structure analyses. We have more data to analyze and more papers to write.

			In addition to my research, I remain committed to public education. I have created a website and newsletters, recorded my lectures, and given lectures around the country. I do webinars, interviews, radio shows, and talk shows. One of the highlights of my career was when I was awarded the 2018 Linus Pauling Award, presented to me by the Institute for Functional Medicine, for my contributions as a researcher, teacher, clinician, and patient advocate. (You can read more about this at terrywahls.com/i-did-all-that-i-could/.)

			I have joined the faculty of the Institute for Functional Medicine, teaching dietary approaches to reduce neuroinflammation and neurodegeneration for the IFM advanced practice module on energy. I lecture for the American Academy of Anti-Aging Medicine. I also work with philanthropists who believe in our mission of testing how therapeutic diet and lifestyle interventions create health and control neuroinflammation and neurodegeneration. I travel across the country and around the world, teaching the public, clinicians, and research scientists about the use of therapeutic diets and lifestyle to create a more healing environment for our cells.

			Many health professionals who had been forced to stop working because of their health challenges discovered my work and restored their health. During that journey, they too have found new purposes. They have often transformed their clinical practices and have become certified Wahls Protocol Health Professionals. They have shifted the focus of their clinical work toward using therapeutic diet and lifestyle within the realm of their clinical expertise. We have in-person and virtual health professional training programs, which you can also learn about at terrywahls.com.

			I also have a small private practice where I complete comprehensive assessments and provide six months of support to help people implement the recommendations. Details of the types of programs I offer can be found on my website.

			And now I can offer you a revised, updated version of The Wahls Protocol. This edition is full of new information, including new scientific developments, furthered understanding of old concepts, more references to more new research, and more things you can add to your Wahls Protocol arsenal. I’ve also included some new recipes, new testimonials, and my assessment of what is new and important in the world of health and wellness. I’ve also expanded many of the discussions in this book to apply to people with chronic diseases other than MS, as I meet and learn about people using the Wahls Protocol to resolve a wide variety of health challenges. Even if you read this book before, it’s worth another look now so you can keep up on the latest developments and tools available for you.

			We are very optimistic about the future. We have just recently published four papers with one more under review.7 All are about the role of diet in multiple sclerosis. Three analyze data from our previous studies. The others look at how diet composition may influence MS-related symptoms and disease activity. And other scientists are now also making the case that diet and lifestyle factors impact the risk of developing autoimmune issues, including MS.

			I could not have done any of this without my Wahls Warriors behind me. We will always have more to learn, but the more we learn, the more you can benefit, and the more you can benefit, the more the world changes. Our epidemic of health is spreading—it’s contagious, indeed, and I can only hope that someday, the knowledge that food, movement, and lifestyle are the most important factors for health will be the standard of care in every doctor’s office and every clinical trial the world over.

			This revised edition is my thank-you. I want to take you along with me into the future. No matter what else is happening in the world, I have hope because I see how far you have come, how much more you demand, how dedicated you are to change—and how that has changed the world for the better.

		

	
		
			
				Part One

			

			BEFORE YOU GET STARTED

		
	
		
			
				Chapter 1

			

			THE SCIENCE OF LIFE, DISEASE, AND YOU

		
		YOU HEAR THE DOCTOR say those words—multiple sclerosis—and you wonder if your life will ever be the same. Maybe you aren’t entirely sure what it means, but you’ve seen it—you’ve seen the people in wheelchairs who can’t seem to remember things, who have a hard time even using their hands. Or maybe you are already there, your mobility declining or seemingly lost. Maybe you think that you are on the downhill slope and there is no climbing back up. Not in your condition.

		Or perhaps you have a different kind of autoimmune disease, like rheumatoid arthritis or lupus. Maybe you are also saddled with obesity or severe allergies, food intolerances or celiac disease, diabetes or a heart condition. Perhaps you must endure depression or anxiety or attention deficit disorder along with your other limitations. Whatever you are facing, you may suspect or fear that the days of feeling good, feeling like yourself, are far behind you. Your body no longer works the way it should, and neither does your brain.

		You have probably seen a doctor, and maybe you already have a diagnosis. Physicians treat your symptoms, but they cannot cure chronic diseases like multiple sclerosis, depression, high blood pressure, diabetes, or even obesity, for that matter. You may be prescribed a list of pharmaceutical interventions to ease your symptoms, but these may only exacerbate your problem long term because of medication side effects and the worsening nutrient depletion that may accompany long-term medication use. Medications for autoimmune disease do not cure the disease. Their only purpose is to make you feel a little better, which might work, and possibly slow the progression, which also might work. Or not. Meanwhile, the side effects may make you feel just as bad in different ways . . . or worse than you did before you started the medication.

		Perhaps you are losing hope. I want to restore your hope.

		This book is about hope. My overarching message couldn’t be more straightforward: You don’t have to be a victim. The disease or condition you have is already happening, but there are many significant things you can do to slow, halt, or even reverse your symptoms. Medication can’t take away your autoimmune disease, but your body can heal itself—if you give it the tools.

		Disease is not a simple cause-and-effect condition. It is a complex melding of forces, both genetic and environmental. Fortunately for all of us, the environmental aspect is of much greater significance than the genetic, and you can start doing something about your environment today. The lifestyle you choose can actually repair your broken biochemistry and restore your vitality. That’s big, big news for anyone with an autoimmune or any other chronic disease. You can turn your life around. Not your doctor. Not your pharmacist. Not that bottle of pills. You. The power is in your hands.

		When chronic disease is the result of a deficiency, drugs aren’t going to solve the problem. As I’m sure you realize, multiple sclerosis is not a deficiency of the latest multiple-sclerosis-disease-modifying drug like Copaxone, just as fatigue is not a deficiency of wakefulness-promoting drugs like Provigil or even caffeine, and depression is not a deficiency of antidepressants like Prozac. No, these problems are not deficiencies of drugs, but they are triggered by deficiencies in your cells that lead to broken biochemistry and impaired signaling between your cells. When you look at chronic disease in this way, it’s obvious that the most logical course of action is to treat the cellular deficiencies that cause diseases to develop in the first place, rather than focusing all your efforts on merely treating the symptoms. The latter is what most conventional pharmaceutical treatments do.

		But unless you understand what your body actually needs to function and heal, you can’t possibly make wise decisions about what you should do to keep your body going. You might decide to take someone else’s advice about diet—advice that might be motivated by wanting to help you lose weight or gain strength but not necessarily fix the deficiency in your cells. That diet you want to follow might even be based on political, environmental, spiritual, or ethical concerns, all of which are valid considerations. However, unless you understand what your body actually needs, you won’t know what advice to take and what advice to ignore in order to genuinely address your condition. You won’t know what foods to choose. You won’t know which diet is the right one for you. You won’t know how to fuel your own cells for optimal health if the diet and lifestyle you follow is not designed for that purpose.

		I challenge you to stop believing everything you read and everything everyone tells you, and to learn something about biology and biochemistry yourself so you can make your own decisions. When considering nutrition at the cellular level, we have plenty of scientific studies to guide us. We don’t know everything there is to know about nutrition yet—not by a long shot—but we do know quite a bit about how to facilitate many of the biochemical repairs we need. Science has already demonstrated that when you give your cells more of what they need, your cells will thrive, even heal. If you deprive them of essential nutrients, they will deteriorate. They might not die—at least, not right away—but they’ll soon begin to falter in their functionality, and that is exactly when problems start.

		As a doctor and a scientist as well as a patient, I base the decisions I make for my own health and for the health of others on science. I would never ask anyone to just “believe me.” I want you to understand why I designed the Wahls Protocol the way I did. If you don’t understand why you must make the dietary and lifestyle changes I suggest, you might not be willing to stick to them. The results you’ll experience by following the Wahls Protocol speak for themselves, of course, but an informed and proactive patient is an empowered patient. I want to empower you, so before we begin—before I give you even one bit of advice about what you should or shouldn’t be eating, drinking, or doing—let’s take a look at what’s really going on in your body.

		What Creates Health?

		You are made of cells. A cell is the unit that is the basis for a living organism. Some organisms consist of only one cell, like an amoeba. Some, like human bodies, consist of trillions of cells. Cells come in different sizes and shapes, and they all do different things, but they are, essentially, the building blocks that make up our bodies.

		Cells, however, don’t work under just any conditions. They need certain nutrients in order to do the work of keeping you alive and healthy. Without those nutrients, the cells begin to malfunction, even die. Where do those nutrients come from? They come from the food you eat—nowhere else. If you aren’t providing the right nutrients and environment for your cells, then they won’t work as well as they could, and a malfunction at the cellular level could eventually impact any aspect of your health. Your genetics may determine what goes wrong, but when the cells aren’t getting what they need, the body doesn’t work right, and something (usually many somethings) will go wrong somewhere.

		
			
				WAHLS WARRIORS SPEAK

			

			My first multiple-sclerosis-related episode at age 33 involved facial numbness and vertigo, and for the next seven years, I experienced increasing fatigue and heat intolerance. I used Copaxone for five years but went off it when I ran out of tolerable injectable space. Over the next eight years, I experienced a decline in energy, a massive decline in heat tolerance, and an increase in brain fog and fatigue, so much so that working two days a week was all I could muster.

			I found the Wahls Diet completely by accident, when I ran across the TEDx talk online. I started the diet in July 2012 and called my son after two weeks to say I felt as if I had new eyeglasses—everything was sharper and clearer than it had been for years. I have had such an improvement in my mental clarity and fatigue that I feel like I should pinch myself! I really am still in shock that I have energy again and do not need a nap every day. The quality of my sleep has improved, and when I do nap, it is for 10 minutes. When I awaken, I am as energetic as I was in the morning. You can see why I think it is miraculous!

			—Jan W., Steamboat Springs, Colorado

		
		People often wonder whether health is mostly a matter of genetics. Do your cells work well or poorly depending on your DNA? If it were all up to your genes, then what you eat and how you live wouldn’t matter very much. However, we know this is not the case.

		Living in Iowa, we hear a lot about corn and see a lot of corn, and so I use this as an example reflecting my midwestern roots—an example of how important fuel is for your mitochondria (the energy-producing factories within each of your cells), and by extension, your cells, your organs, and your entire body, including your brain. A packet of seeds can all contain the same DNA, but if you plant a handful of corn seeds in rich black Iowa soil and you toss another handful onto a toxic trash heap topped with a thin layer of old, spent dirt, the seeds will grow into much different plants (if they grow at all). The seeds planted in the rich Iowa soil will be tall, sturdy, and lush, with healthy ears of corn. The seeds planted in the trash heap that do manage to sprout will be spindly and pale and probably won’t produce much, if any, corn because there were not enough nutrients to nourish the plant. Same DNA, completely different result.

		Your cells—and you—are like that corn. If your cells don’t get the nutrients they require to function properly and aren’t protected from harmful toxins, you will wilt. Your mitochondria won’t produce enough energy (more about mitochondria in a moment) or won’t produce energy efficiently, and that can trigger a cascade of dysfunctional biochemical reactions that can eventually launch a chronic disease process. (I will talk more about how the toxins trip up your chemistry in chapter 8, “Reducing Toxic Load.”)

		Don’t get me wrong—genetics do play a role. Our cells rely on enzymes to facilitate the chemistry of life, and how we make those enzymes is determined by our genes—that is, our DNA. We know that there are hundreds of different genes, maybe more, that could each slightly increase the chance that someone will develop multiple sclerosis. A handful of the more than two hundred MS-related genes do increase the risk of getting MS more significantly, but if you have one, it does not mean you will definitely get MS. MS develops as a result of complex interactions between the genes you have and the lifetime of diet, physical activity, and environmental exposures that you have experienced.

		
			THE ORIGIN OF MITOCHONDRIA

			Long before animals evolved, when the earth was populated only by microbes, oxygen first appeared. It was toxic to most bacteria and killed off 90 percent of all the bacterial species. But some tiny bacteria were able to use oxygen for burning sugar in their environments. Those small oxygen-using, sugar-burning bacteria were eventually engulfed by larger bacteria and made the larger bacteria much more efficient organisms.

			As life evolved, these tiny bacteria evolved, too—they were the precursors to the modern-day mitochondria living in each of our cells. They continue to make us far more efficient at extracting energy from our food than if we were still using the fermentation process bacteria uses. It is because of mitochondria that those ancient bacteria were able to evolve into multicellular organisms!

		
		These genes do affect a number of relevant factors, however, such as whether some enzyme doesn’t work very well, some process interferes with inflammation control, toxins are managed sufficiently, nutrients are fully absorbed, hormones are working effectively, or neurotransmitters production is healthy.

		Very few conditions, however, are caused solely by a single mutation in our DNA. The vast majority are caused by the interaction of multiple genes—sometimes as many as fifty or even a hundred—that shift the efficiency of our enzymes in response to our environments, including nutritional deprivation or toxic exposure. Environment largely determines which genes are silent, or “turned off,” and which are active, or “turned on.” For example, you may have a propensity to develop cancer, but if your body is fully nourished and not exposed to excessive toxins, you are far less likely to develop cancer, even with that propensity. Or if you do develop cancer, your white blood cells may be strong enough to kill the cancer cells as soon as they develop and you won’t ever experience symptoms or be diagnosed. Or if you do get cancer that spreads or metastasizes, you will have a much better chance of beating it. Through optimal lifestyle choices, you can keep the most harmful genes in the off position and the most health-promoting genes in the on position.
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			Epigenetics is the science of understanding how the environment determines which genes are active, or “turned on,” and which genes are inactive, or “turned off.” Currently, hundreds of millions of dollars are being poured into epigenetics research because epigenetics is thought to hold the answers to why we develop chronic diseases like cancer and diseases of aging. Much more information will be forthcoming in this field, but why wait for scientists to develop new, expensive drugs based upon epigenetics when you can learn how to optimize the environment for your genes right now, using the Wahls Protocol?

		
		The bottom line is that your genetics alone will play a remarkably small role in whether you develop a particular disease like multiple sclerosis, even if it runs in your family. It’s the epigenetics that determine which genes turn on, and that determines your risk.

		Some 70 to 95 percent of the risk of developing autoimmune problems, obesity, heart disease, and mental health problems comes from the environment.1 “Environment” means what you eat, what you drink, what you breathe in, what you bathe in, how you move, and even how you think and interact with people. What really matters is how your genes interact with the accumulation of your choices. This is what will determine whether you have good health or develop a chronic disease. The key is to know how to shift the odds toward achieving the most optimal health, given the genes that you were born with, by making your internal environment—your cellular environment—as favorable as possible.

		We are still learning how lifestyle factors like prior infections, diet, environmental pollutants, amount and type of exercise, stress, vitamin D levels, hormone balance—even attitude and approach to life—can turn on harmful genes, interfere with our biochemical factories, and lead to harmful changes in nutrient absorption, hormone production, neurotransmitter function, and more, but we do know that a genetic propensity may never come to anything if the body stays healthy and fully nourished. Cellular dysfunction caused by a lack of proper nutrients and/or the presence of toxins, however—including those the body generates during times of excessive stress—can be all it takes to flip the genetic switch.
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			The scientific term for a mutation in a DNA sequence is single nucleotide polymorphism, or SNP. We know that people with specific SNPs (pronounced “snips”) that affect the production of enzymes for handling the B vitamins or sulfur are more likely to have heart disease, brain disease, mood problems, and/or autoimmune problems. It is often possible, however, to overcome problem enzymes by using a specific nutritional regimen once we know which enzymes are affected and which vitamins and which forms of the vitamins or foodstuffs can help the person bypass that particular SNP. If a disease or condition runs in your family, that’s a sign that you and your relatives might have a particular SNP. A functional medicine doctor can make some predictions about the SNPs based on family history and genetic testing, and can recommend a personalized plan of action. (See chapter 12, “Recovery,” for more information.)

		
		In other words, genes are not your destiny. You get to decide how you live, and that means you have a lot of control over which genes will become active. Even if you already have a chronic disease like MS, it’s not too late to intervene. Correcting your lifestyle now can do more than just arrest disease progression; in many instances, it may even reverse it. Healthier choices can turn off those harmful genes and turn on the most health-promoting ones.

		Fueling Your Cells

		This brings us back to the cell. Here is a simple fact: Cellular fuel comes from the food you eat. This is one of the most important things I want you to take away from this book: What your cells use to fuel the chemistry of life comes directly from what you feed yourself. The food you eat has everything to do with how well your body functions, how likely it will be that your genetic susceptibilities will be activated, and whether you develop a chronic disease—as well as how well you are able to come back from the disabilities that a chronic disease has inflicted on you.

		If you put sugar into the gas tank of a car, the car isn’t going to run right. If you are missing half of the parts in an “assembly required” toy, it’s not going to work. This is not a new concept, but for some reason people tend not to apply it to our cells. They have some general concept that “you are what you eat” or that certain foods are “healthy” or “unhealthy,” but really, it’s more concrete than that. Your diet directly correlates to your cells’ ability to function.

		In other words, cellular nutrition is everything. It is the very basis of health. It all comes down to the cell, because when cells malfunction, eventually organs malfunction. When organs malfunction, eventually you malfunction. The disease you have today began in your cells, and while the susceptibility to that disease might have a genetic component, whether those genes get turned on or turned off has everything to do with what you are giving your cells and what you aren’t giving them. It’s never too late to turn your cellular dysfunction around, but unless you know how to do this, based on what cells actually require, you’re just guessing about what you should or shouldn’t do.

		You’re probably used to hearing about giving your body what it needs, but I believe a better question is: Are you giving your mitochondria what they need? This is where it all begins—with cellular health. If you want to be healthy, strong, and sharp, then your cells have to be healthy, and your cells won’t be healthy unless their (that is, your) mitochondria are healthy. That is how you start at the very root, the very beginning of the dysfunction in your body. That is how you turn your health around.

		Mitochondria aren’t something you would typically read about in a diet book. They are more a subject for a medical text. The word isn’t catchy; it doesn’t roll off the tongue. Mitochondria aren’t sexy. They are the cellular workhorses. Yet they are incredibly important for your life and health. Without mitochondria, a cell would be like the chassis of a car. It might look like a cell, but without an engine, it’s not going to do anything. It won’t keep you running, and it won’t shuttle the trash out the exhaust pipe. And as is true of any engine, mitochondria need fuel. Not just any fuel—high-quality fuel.
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			My diagnosis with multiple sclerosis was a true wake-up call, but Dr. Wahls has created a wonderful road map for teaching the importance of nutrition. My improvements have been dramatic! Not only has my physical stamina improved greatly, to an extent I cannot overemphasize, but I have experienced drastic improvements with my balance, fatigue, mental clarity, and decreased neuropathy pain, and the list goes on and on. It is truly amazing. I have not used my cane since April 2011. I do still have MS issues. I still lose my balance and fall sometimes. I still have optic neuritis sometimes. I still get fatigued, but it is all 10,000 percent better than it was! Dr. Wahls has proven how profoundly food affects our physical bodies, our disease, and our mental outlook and clarity. The Wahls Diet really does prove the old adage “you are what you eat.”

			—Pam J., Pecatonica, Illinois

		
		To fully understand how this works, I want you to understand what a cell is, exactly, and in particular how a cell is fueled by the organelles inside it called mitochondria.

		Maybe you remember having to draw a cell on a high school biology test, but you may not remember what you drew. Generally, a cell contains a nucleus, which contains DNA, or the genetic instructions for the organism. The nucleus is the heart of the cell, where all the information lives. However, there are other things floating around in that cellular space, including the engines that power the cell. Those engines are called mitochondria. The singular term is mitochondrion.

		Most cells in your body contain mitochondria. Some contain many more mitochondria than others. The more energy that a particular cell needs, the more mitochondria it requires to churn out that energy. For example, your brain, retina, heart, and liver cells contain a lot more mitochondria than most other cells in other parts of your body because thinking, seeing, pumping blood, and processing toxins are all high-energy activities.

		
			
				THE EVOLUTION OF MITOCHONDRIA

			

			About 1.5 billion years ago, when the only life-forms on Earth were bacteria, small bacteria invaded larger bacteria; but instead of harming their hosts, these smaller bacteria benefited them by generating energy more efficiently for the host.

			The effect of these small “invader” bacteria was to open the door to specialization so that the larger bacteria were able to evolve into even larger, multicellular organisms that eventually became animals. The smaller bacteria evolved into mitochondria. Interestingly, a similar process seems to have happened with plants: Cyanobacteria engulfed smaller bacteria that were capable of photosynthesis, which evolved into plants having chloroplasts—organelles in which photosynthesis occurs. These potent nutrient-packed, energy-generating chloroplasts are one of the reasons why fresh leafy green vegetables are so good for us to eat.

		
		Cells need fuel for multiple functions: building, maintaining, repairing, and eliminating toxic waste. Toxins can come from medications, pesticides, herbicides, and pollution, as well as from the by-products of basic cell functioning (every engine has its waste products). Too much toxic waste can overwhelm cells and organs, but fortunately, your versatile and hardworking mitochondria are busy powering the cells that do the processing of fat-soluble toxins, converting them into a water-soluble form that can be eliminated by your equally hardworking liver and kidneys.

		Mitochondria also orchestrate cell death. All cells die eventually, and timely cell death is crucial for health. When the mitochondrion gives the signal, the cell opens up to a flood of calcium, which kills it in a sort of cell “suicide” or preprogrammed cell death. (The technical name for this is apoptosis.) The cells that do not die when their time is up will continually grow at the expense of all other cells, becoming cancer cells.

		You should also know a little bit about ATP. Mitochondria produce a compound called ATP (adenosine triphosphate), which stores energy in the bonds between its molecules. ATP helps your body create proteins and antibodies. It is the fuel that powers the chemistry used by our cells for all that they do. Without it, your cells couldn’t function as they should and could perish prematurely. Just like some cars need unleaded fuel and some cars need diesel fuel and other kinds of vehicles like jet airplanes need their own kind of fuel, cells need a particular kind of fuel to operate, and ATP provides it.

		MITOCHONDRIA IN CELL LIFE AND DEATH

		
			[image: ]
			
				Left: Mitochondria as the cell’s powerhouse. Cell functions normally when mitochondria make ATP/energy

				Right: Mitochondria as the cell’s death trigger. Cell prepares to die because mitochondria release key molecules that induce apoptosis

			
		
		To produce ATP efficiently, the mitochondria need particular things: glucose, amino acids, or ketone bodies from fat (more about this in chapter 7) and oxygen are primary. Your mitochondria prefer to burn sugar and can limp along, producing a bit of ATP from only sugar and oxygen, but to really do the job right and produce the most ATP molecules, your mitochondria also need thiamine (vitamin B1), riboflavin (vitamin B2), niacinamide (vitamin B3), pantothenic acid (vitamin B5), minerals (especially sulfur, zinc, magnesium, iron, and manganese), and antioxidants. Mitochondria also need plenty of L-carnitine, alpha-lipoic acid, creatine, and ubiquinone (also called coenzyme Q10, coenzyme Q, CoQ, or CoQ10) for peak efficiency.2 They also need to be protected from toxins like lead, mercury, and arsenic.

		If you don’t get all these nutrients or if you are exposed to too many toxins, your ATP production will become less efficient, which leads to two problems:

		
				
				Your cells will have less energy to run on, so they may not be able to do everything they need to do.

			

				
				Your cells will generate more waste than necessary, in the form of free radicals.

			

		

		Without the complete spectrum of nutrients to fuel the ATP production in the mitochondria—which in turn produces energy for the cellular processes required to sustain life—your mitochondria can become starved. The cell then can’t do its job very effectively. Furthermore, if the mitochondria are too strained, they will begin to disintegrate. With fewer mitochondria in a cell, there are greater demands from the existing mitochondria for the necessary energy. This strain on mitochondria can send a signal to the nucleus that it is time to die, and then the cell will die prematurely. That leads to more rapid aging in the organs and in the body as a whole, especially in the brain, where mitochondrial action is so important. This can eventually lead to brain fog (confusion, memory loss, feeling out of it) and even shrinking of the brain.

		

		—

		LET’S SUMMARIZE WHAT we’ve learned so far: When your mitochondria are working at peak performance, your cells have the energy they need to function so your body can work the way it’s supposed to, without having to compensate for deficiencies in energy and nutrients. Your cells will produce fewer free radicals, minimizing cellular damage. The proper diet will facilitate this entire process. A deficient diet derails this process, leading to mitochondrial strain, rapid aging, and worsening chronic disease(s).
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			All chemical processes involve some waste, and free radicals are some of the trash your body produces in order to make the energy you need. Free radicals are molecules with an open place for an electron that creates a “dangling” bond, making them highly chemically reactive. Free radicals can cause problems in your cells because they scavenge for something to oxidize (in other words, destroy) to get rid of the dangling bond. The free radicals cause problems by stealing electrons, thereby changing the shape of a protein, a cell membrane, or your DNA and altering its function. If a cell gets too damaged by free radicals, it can stop working correctly and even die prematurely. Too much premature cell death eventually results in rapid aging of your internal organs and of you.

			Antioxidants to the rescue! Antioxidant compounds from plants stimulate the production of enzymes in our cells that will neutralize those free radicals before they can damage our cells. They make the biochemical machinery much more efficient and effective at protecting the cell from the free radicals.

			Imagine what your house would look like if you never cleaned it or threw away any trash. Eventually, trash and dirt would clog up your vents and plumbing, interfere with your electrical system, and cause rot and decay to the structure until your home is no longer livable. Antioxidants are your cleanup crew, your cellular housekeepers, and they keep the free radicals at bay. They sweep up the trash created by ATP production. (I’ll talk later about the best dietary sources for antioxidants.)

		
		Signs of Mitochondrial Starvation

		Now, you may be realizing how important your mitochondria are to your health, and you are right! You may also be thinking that you need more nutrients so your mitochondria will have what they need to produce ATP—nutrients like B vitamins and minerals and coenzyme Q10 and antioxidants. You are probably correct about that, too: Most people don’t get enough of the nutrients their cells need.

		But how do you know whether your mitochondria are properly nourished? You can’t look in the mirror and see your mitochondria or assess their health. There are, however, a few clues that I’ve discovered in my practice—signs and beacons to indicate that your mitochondria probably aren’t getting what they need to keep your system up and running at peak capacity:

		
				
				You experience fatigue. If you always feel exhausted and low on energy, even when you’ve gotten enough sleep, your mitochondria may be starved for the vitamins, minerals, and antioxidants they need to produce energy at the cellular level. Low energy at the cellular level can translate to low energy you can actually feel.

			

				
				You eat a high-sugar, high-starch diet. Too much white flour, sugar, and high-fructose corn syrup can “gum up” your mitochondria, diminishing their efficiency. Sugars and refined starches affect your body detrimentally in two ways: (1) They are high in calories but low in nutritional quality, so you can fill up without getting the nutrients you need, starving your cells; and (2) they encourage the growth of unfavorable bacteria and yeasts in your gut, which can lead to a lot of other problems. (I’ll talk more about this throughout the book.)

			

				
				You are over 50 years old. Your ability to manufacture coenzyme Q10, an important nutrient for healthy and efficient mitochondria, slowly declines with age. Your stomach may make less stomach acid and less intrinsic factor (a glycoprotein in the stomach that helps you to absorb certain vitamins) that together decrease your ability to digest protein, absorb minerals, and absorb cobalamin (vitamin B12). As you pass 50 years, your mitochondrial efficiency also slowly declines, particularly if your nutrition is suboptimal.

			

				
				You are on statin drugs. Statin drugs help lower cholesterol, so many doctors recommend them for people at risk for heart disease or who have uncontrolled cholesterol. Some doctors even recommend them as preventive medicine. The problem with the statin class of drugs that are commonly prescribed to lower cholesterol is that they make it more difficult for cells to manufacture coenzyme Q10. Because cholesterol tends to be higher in older people, they are the ones most likely to be on statin drugs, and older people (over the age of 50) already often have problems manufacturing coenzyme Q10, further compounding the issue. Several studies have shown that improving the level of coenzyme Q10 reduces symptoms in patients with neurodegenerative brain disease.3 If you have been prescribed statins, don’t go off them without talking to your doctor first, but you might want to consider this information and increase your coenzyme Q10 intake to compensate.

			

				
				You take prescription or over-the-counter medication regularly. Many common prescription and over-the-counter medications can deplete your B vitamin, mineral, and coenzyme Q10 supplies. The longer you are on the medications, the more depleted these levels may become. Some of the medications that interfere with coenzyme Q10 include:

				
						
						tricyclic antidepressants

					

						
						benzodiazepines

					

						
						sulfonylureas

					

						
						thiazide diuretics

					

						
						beta-blockers

					

						
						acetaminophen (Tylenol)

					

				


				
				Medications that can interfere with B vitamin absorption and your metabolism include:

				
						
						diuretics

					

						
						metformin and other common diabetic medications

					

						
						birth control pills

					

						
						medications that lower stomach acid

					

						
						certain antibiotics

					

						
						benzodiazepines

					

						
						tricyclic antidepressants

					

						
						NSAIDs (nonsteroidal anti-inflammatory drugs, such as ibuprofen)

					

						
						aspirin

					

						
						proton pump inhibitors (like Prilosec and Prevacid)

					

				


				
				Diuretics and medications that lower stomach acid may also interfere with the absorption of minerals. The nutrient depletion associated with long-term medication use may be a factor in why so many diseases continue to progress when treated with medications.4

			

				
				You have chronic migraine or tension headaches. There is a correlation between chronic tension headaches and mitochondrial dysfunction.5

			

				
				You have a chronic disease. The list of health problems linked to mitochondria not working well is growing every day and now includes diabetes, high blood pressure, obesity, heart failure, hepatitis C, fibromyalgia, schizophrenia, mood disorders, epilepsy, strokes, neuropathy, memory problems, and autoimmune disease.6 Even with cancer, the evidence is growing that dysfunctional mitochondria may be a factor.

			

		

		Chronic disease is the most obvious manifestation of long-term mitochondrial dysfunction. When your mitochondria aren’t powering your body correctly, everything begins to break down in a negative spiraling chain reaction that eventually contributes to cell aging, organ dysfunction, and chronic disease. Science increasingly shows that mitochondrial strain is at the root of most of the chronic diseases afflicting modern society. Want to grow healthier? Then restore your mitochondria to the healthiest function possible for you.
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			I was diagnosed with relapsing-remitting MS in January 2003, when I was 46, although I had the disease many years earlier. I stuck with traditional medicine for years. I have been on Avonex, Tysabri, and Copaxone, but continued to decline. My neurologist suggested Gilenya, but I was reluctant to go on it because of recent deaths and dangerous side effects, so I started looking for another way. This led me to Dr. Terry Wahls.

			I’ve been practicing the Wahls Diet for six months now, and also use the e-stim device. I am clearer mentally, my decline has stopped, and I have some strength returning. The color in my legs is better and I exercise 20 to 30 minutes a day, meditate, breathe deeply, and spend time outside. Dr. Wahls is my role model and heroine on several fronts. (I am also a gay mom with two young adult children of my own.) I had asked doctors for years about diet, exercise, and stress, and they blew my questions off. I so appreciate the depth of her research and her willingness to relate her personal experience. She is a lifesaver!

			—Ann P., Houston, Texas

		
		If any or all of these symptoms or categories apply to you, your mitochondria will benefit greatly from a tune-up. Every aspect of the Wahls Protocol program will improve your mitochondrial function, either directly or indirectly, but none more so than the improvements you will make to your diet. You are going to start flooding your body with the B vitamins, minerals, antioxidants, and amino acids that your body needs to keep your mitochondria well fed so that every aspect of your health, from the cellular level on up, can begin to repair itself.

		Your New Prescription: Food

		Your cells have approximately 4,000 different enzyme systems with more than 1,000 different chemical signals, performing trillions of chemical reactions every second.7 More than 250 different nutrients have been identified as impacting your health, and likely there are thousands more that scientists have not yet identified that are important to enjoying optimal health.8 Are you getting them all? Probably not.

		And is your gut capable of properly digesting the food you eat and absorbing the nutrients you need into your bloodstream, providing your cells with a sufficient supply of the vitamins, minerals, essential fatty acids, and antioxidants they need to thrive? This may also be a problem for you.

		Biochemistry is complex, and the workings of the human body are unimaginably intricate and involved. Although we have some idea of the nutritional requirements of mitochondria, we don’t yet fully understand every single mitochondrial requirement, nor do we fully understand all the nutritional needs of every cell type in our body. When I talk about “global nutrition,” or what our bodies need overall, understand that while we know we have these nutritional needs for thousands of different functions, we still don’t understand it all.

		But nature does. This is why we can’t have optimal health by relying only on vitamins and nutritional supplements on top of our usual diets. Real foods contain all the secrets we don’t yet understand, and that is why the Wahls Protocol is specifically designed to use real foods in very particular ways in order to fulfill the vast nutritional requirements of your cells—even the thousands of requirements we don’t yet understand.

		What we do know is that when vitamin, mineral, and antioxidant levels in the body fall below optimum levels, we see a clear decline in health. This isn’t just theory. Case in point: Dr. Bruce Ames, a biochemist who studies nutrition at the cellular level, provides evidence that illustrates how an individual is much more likely to have more rapid aging and the development of cancer with inadequate vitamin and mineral levels, even if she or he is okay short term.9 For example, when the supply of vitamin K is limited, your body will prioritize how to use the limited supply. It will make proteins that will clot your blood if you are cut, but it will not make the proteins you need to maintain flexible blood vessels and heart valves. So although you won’t bleed to death if you get an injury today, if your deficiency continues over the long term, you will develop stiffness in your heart valves and/or high blood pressure.10 The result could be that in the future you may need heart surgery to replace your heart valves, or you may need to take blood pressure medication.

		There was an interesting study that measured the blood levels in seniors of over thirty-one different vitamins, minerals, essential fats, and antioxidants that were thought to impact the health of the brain, in order to examine the impact of these nutrients on both brain size and thinking capacity. The Oregon Brain Aging Study looked at 104 adults (mean age 87). The researchers analyzed blood levels of various nutrients, brain size as measured by MRI, and thinking ability as measured by various neuropsychological tests, and then did regression analysis to measure the relationship between nutrient levels, brain size, and cognitive performance.11 The results were illuminating. High levels of vitamins B1, B2, B6, B9, B12, C, D, E, and fatty acids were the most powerful predictors of brain health. Additionally, high levels of vitamins A and K and antioxidants corresponded with increased brain volume and better thinking capacity.

		The study also looked at detrimental substances, or “antinutrients.” Notably, the more trans fat (hydrogenated vegetable oil) in the blood, the smaller the brain and the lower the thinking capacity, as determined by how well the subjects performed thinking tasks.12 In other words, spending all of your calories on foods packed with the nutrition your brain needs is likely the most powerful thing you can do to protect your brain. If you want a smaller brain that thinks poorly, eat more antinutrients like trans-fat-laden processed foods. Eat fast food daily or even just three times a week and you are well on the way to early dementia!

		Food can’t do everything. I want you to understand that up front. I still have multiple sclerosis and I still have lesions in my cervical spinal cord. Some scarring and degeneration is permanent. But my (and your) brain and spinal cord can make new synapses (connections between brain cells) and repair the damaged myelin, restoring function. That is the key point. Quite a lot more degeneration may not be permanent, either. My lesions no longer keep me from walking. You can see them on an MRI, but they do not affect me the way they once did. Food can directly influence the firestorm of destruction inside your body. Will you continue to fuel the fire, or will you douse it by infusing your body with the particular nutrients it needs to best fight its way from the debilitating effects of an autoimmune or other chronic health condition, back toward steadily greater health and vitality?

		Micronutrients Your Brain Needs Now

		Cellular nutrition is crucial for overall health, but of particular interest to those with MS and other diseases that impact the brain is nutrition that specifically targets brain health. Your brain is an amazing and complex organ, and it needs a lot of resources in order to function properly. One of the most important structures to repair and maintain in your brain is myelin, and myelin is the very thing that the immune system attacks in people with MS.

		Myelin is the fatty insulation around the nerve cells. There are 10 billion brain cells with 10 trillion connections. All that connective wiring must be insulated with myelin. However, your doctor probably didn’t tell you which nutrients your brain cells need to function optimally, not to mention repair damage. Your doctor probably doesn’t even know about this, as physicians receive very little nutrition training. However, I know. To make healthy myelin, you need to consume thiamine (vitamin B1), folate (vitamin B9), cobalamin (vitamin B12), omega-3 fatty acids (in particular, docosahexaenoic acid, or DHA), vitamin K, and iodine. (Later in the book I’ll tell you what foods you need to eat to be sure you have all these essential building blocks on hand.)

		Your brain also depends on neurotransmitters. These are the molecules our brain cells use to talk to one another. When neurotransmitters malfunction, the result can be depression, anxiety, irritability, and increased pain. Many physicians give patients with mood problems drugs like Prozac to boost the production of particular neurotransmitters, but oftentimes patients don’t get much relief, in part because they aren’t eating the building blocks the brain cells need to make the neurotransmitters in the first place. The Prozac can’t work as well if your brain doesn’t have the building blocks it needs to run the chemistry of the brain. For proper neurotransmitter function, your brain cells need, in particular, certain amino acids, sulfur, and pyridoxine (vitamin B6).13

		When I first began researching the nutrients that fuel the proper biochemistry of cells, especially brain cells, I identified the micronutrients that scientists had said were important to either mitochondrial efficiency14 or optimal function of brain cells.15 I have listed the micronutrients and their main functions for you here. I have also listed food groups that are excellent sources for the calories consumed based upon the food itself (as opposed to those foods with vitamins added back after processing).16 Keep in mind that synthetic vitamins do not have the same shape as naturally occurring vitamins, and they don’t occur within the context of all the other elements in whole food. In addition, I have listed a key antinutrient that has been associated with worsening brain health.

		
			BRAIN CELLS: WHERE THE BUILDING BLOCKS DO THE WORK

			Basic Biology:

			
					Your body is made of many types of cells.

					Nutritious food provides energy to cells so they can do their specific jobs.

					Cells need food (or energy) to:
					
							Work properly

							Get rid of toxins or waste that builds up in them

							Repair your body

							Protect your body

							Talk to other cells in the body
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		Beyond Food: The Wahls Protocol

		Food is the core component of the Wahls Protocol, and cellular as well as brain-targeted nutrition can determine what happens to your health for the rest of your life. It is not the entirety of the Wahls Protocol, however, and it is not the only thing I changed in my life in order to drastically reverse my symptoms. Many other factors led to my continuing recovery. These include targeted toxin reduction, electrical stimulation of muscles, a regular and appropriate exercise program, a few key supplements, and a commitment to a targeted program of stress reduction.

		These round out the Wahls Protocol and are all things you can do for yourself. Combined with an improved diet, you can give your body the best possible shot at healing. Throughout this book, I will take you step by step through the various components of the Wahls Protocol that I developed to help myself and that I systemized to help others, but here’s a preview of the basic elements:

		The Wahls Diet, Levels 1, 2, and 3

		This is the crux of biochemical restoration. I’ll walk you through the steps that will take you from your current diet, which may be lacking in some of the potent nutrition your cells require for health, to eating the Wahls way. There are three levels, and you can start wherever you are most comfortable. The most basic level, the Wahls Diet, involves adding some things and taking some things away. The next level, Wahls Paleo, gets a little

		
		
		
			
				
				
				
			
			
				
						
						
					
				

				
						
						
					
						
						
					
						
						
					
				

				
						
						
					
						
						
					
						
						
					
				

				
						
						
					
						
						
					
						
						
					
				

				
						
						
					
						
						
					
						
						
					
				

				
						
						
					
						
						
					
						
						
					
				

				
						
						
					
						
						
					
						
						
					
				

				
						
						
					
						
						
					
						
						
					
				

				
						
						
					
						
						
					
						
						
					
				

				
						
						
					
						
						
					
						
						
					
				

				
						
						
					
						
						
					
						
						
					
				

				
						
						
					
						
						
					
						
						
					
				

				
						
						
					
						
						
					
						
						
					
				

				
						
						
					
						
						
					
						
						
					
				

				
						
						
					
						
						
					
						
						
					
				

				
						
						
					
						
						
					
						
						
					
				

				
						
						
					
						
						
					
						
						
					
				

				
						
						
					
						
						
					
						
						
					
				

				
						
						
					
						
						
					
						
						
					
				

				
						
						
					
						
						
					
						
						
					
				

			
		

		Toxic Exposure

		
		Exercise and E-Stim

		
		Supplements, Medications, and Alternative Medicine Treatments

		
		Stress Reduction Techniques

		
		Looking Back over Your Life: The Prodromal State and the Power of Intervention
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