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Praise for Eat for Energy

“This book is required reading for anyone who wants a scientific road map out of lethargy and into full vitality. Ari Whitten has been my go-to reference for the true science of the human body for years—there’s no one I trust more. No matter what kind of eating approach you currently follow, this book will give you dozens of new nutrition strategies to fully optimize your energy.”

— Susan Peirce Thompson, Ph.D., New York Times best-selling author of Bright Line Eating

“Ari Whitten shows us how to activate our own internal energy powerhouses—the mitochondria—to lose fatigue and gain clarity and energy. Ari’s approach is innovative, compassionate, and most of all effective. Whether you’re struggling with chronic fatigue, or simply want a bit more energy, I highly recommend Eat for Energy.”

— Izabella Wentz, PharmD, New York Times best-selling author of Hashimoto’s Protocol

“Nutrition is one of the five key foundations for turbocharging your energy production and mitochondrial function. Here is a science-based approach that will expertly guide you on how to do this!”

— Jacob Teitelbaum, M.D., fibromyalgia specialist and author of the best-selling From Fatigued to Fantastic!

“If you’re ready to have the energy of a child again and want the most cutting-edge methods to make it a reality, Eat for Energy will literally have you bouncing off the walls. Read it. Apply it. And reignite the energy stores within you!”

— John Assaraf, New York Times best-selling co-author of The Answer and CEO of NeuroGym

“In these informative pages, you’ll learn why, how, what, and when to eat. Eating is simple—when done right. And Ari makes that happen for you.”

— Dr. Ben Lynch, best-selling author of Dirty Genes and founder of SeekingHealth.com

“Ari has put together an invaluable science-backed resource on achieving optimal health at a cellular level! Eat for Energy offers insightful, and comprehensive blueprints that will empower your powerhouse. If you’re sick and tired of feeling sick and tired, this is the book you’ve been waiting for.”

— David Friedman, N.D., D.C., DACNB, syndicated TV and radio show host, and international best-selling author of Food Sanity

“There are few feelings better than having effortless energy to power through a day of activities. Eat for Energy provides an understanding and a plan of action to reboot and regain that energetic life.”

— Joel Kahn, M.D., FACC, clinical professor at Wayne State University School of Medicine, author of The Plant-Based Solution, founder of the Kahn Center for Cardiac Longevity

“Ari Whitten highlights cutting edge mitochondrial research while busting longstanding myths around fatigue and aging. For anyone seeking accessible and effective approaches based in science that will boost energy, sleep, cognition, and longevity, read this excellent book!”

— Maya Shetreat, M.D., pediatric neurologist, herbalist, and author of The Dirt Cure

“Ari provides a systematic road map to burn fat, build muscle, and supplement strategically. This is a compilation of decades of science, synthesized together in a coherent scientific framework of human energy optimization.”

— Dr. Stephanie Estima, author of The Betty Body

“Packed with practical, evidence-based advice, this book not only helps you understand what is going on in your body but empowers the reader to take what they learned to supercharge their life!”

— Madiha Saeed, M.D., author of The Holistic Rx and The Holistic Rx for Kids, and creator of The Holistic Kids’ Show podcast

“Learning how to optimize your child’s mitochondrial function through Ari’s proven approach will lay the foundations to both prevent and reverse chronic disease no matter what stage of health your child is currently in.”

— Elisa Song, M.D., integrative pediatrician and pediatric functional medicine expert, and founder of Healthy Kids Happy Kids

“Ari Whitten has done a masterful job of explaining the mechanisms of energy production and how you can learn to optimize your body’s potential. This is a must-read book for anyone suffering from fatigue.”

— Datis Kharrzian, Ph.D., DHSc, DC, M.S., MMMSc, FACN, Harvard Medical School researcher, Associate Clinical Professor at Loma Linda University School of Medicine

“Ari’s book is for everyone who wants to learn and practice the what, when, where, why, and how to nourish oneself for vibrant life energy.”

— Theodore B. Achacoso, M.D., founding pioneer of Health Optimization Medicine and Practice Association and European double-board certified in Anti-Aging Medicine and Nutritional Medicine

“In Eat for Energy, Ari Whitten looks at almost a thousand scientific papers to provide you with the science behind the relationship between nutrition, mitochondria, and energy.”

— Evan H. Hirsch, M.D., chronic fatigue specialist, and author of Fix Your Fatigue

“Ari touches on imperative topics that are often overlooked, including skeletal muscle and protein. This book contains easy-to-follow science that can be utilized for daily actions to energy and improve body composition.”

— Dr. Gabrielle Lyon, founder of the Institute for Muscle-Centric Medicine™

“Eat for Energy provides a clear blueprint that will take your life up a level and more. It is practical, informative, and easy to read.”

— Michael T. Murray, N.D., co-author of Textbook of Natural Medicine

“As a scientifically trained college holistic nutrition professor, finding adequate nutrition texts for my students has been impossible . . . until now. With Ari Whitten’s long-needed Eat for Energy, the nutrition world finally has a text that is rooted in scientific honesty.”

— Lori Valentine Rose, Ph.D., CNP, board-certified holistic nutrition consultant, RH (AHG), NBC-HWC, FDN-P, and Hill College life sciences professor

“In a world that is overwhelming us with information, this book distills the most up-to-date and useful scientific data and creates a fully actionable blueprint for people that want to look and feel 20 years younger.”

— Ben Pakulski, former Mr. Canada, IFBB pro bodybuilder, and founder of Muscle Intelligence and MI40

“In this comprehensive book, Ari walks you through what causes low energy and how to eat and live to increase energy.”

— Rajka Milanovic Galbraith, M.D.
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INTRODUCTION

The Hidden Epidemic

Imagine that every day, for some odd reason, you stabbed yourself in the foot with a fork. Then you went to the hospital and all the doctor did was send you home with painkillers. You’re not in pain anymore, but the next day you stab yourself in the foot again, so you go back to the doctor. More painkillers. The next day, the pattern repeats.

The obvious solution is to stop stabbing yourself in the foot rather than use painkillers to suppress the symptom.

It’s the same idea with chronic fatigue. Your lack of energy is a symptom of something that is off inside your body, and every day, through the food and lifestyle choices you make, you are stabbing yourself—unintentionally, of course. And rather than simply pushing through the fatigue, or covering it up with stimulants, sugar, or caffeine, the smart solution is to address the underlying factors that control how the human body produces energy.

It isn’t your fault that you haven’t already been doing that. No one has taught you about the factors controlling human energy levels. No one has shown you the science behind why, and how, to give your body and brain the right nourishment they need. As a result, you’re unknowingly making choices that sap you of energy and restrict your cells’ ability to properly function. The solution is to learn the science of what controls and regulates your energy levels, so you can stop unknowingly making energy-destroying choices and start doing more of the things that build energy.

Yet, as a culture, we have normalized fatigue.

We think it’s normal. Or worse, a badge of honor conferring status, as we even use our level of fatigue and low energy levels to virtue signal to others how important and busy we are. How often do you hear people say, “I’m so exhausted” or “I’ve just been slammed at work,” meaning I’m so ambitious and I’m such a go-getter, and so important at work that I don’t get enough sleep.

We are exhausted, stressed, burned out, anxious, depressed, and plagued with brain fog, memory loss, and poor concentration. We’re constantly borrowing energy from tomorrow to pay for today as we drag ourselves through the day with caffeine, sugar, and stimulants. We have lost the core ingredient necessary to thrive in our relationships, our work, and our lives—energy.

I’m not just talking about people who have been medically diagnosed with chronic fatigue syndrome (or myalgic encephalomyelitis, ME/CFS), the most severe and worst-case scenario that affects about 1.5 percent of the world’s population and about 5.4 million adults in the U.S., which is defined as more than six months of severe fatigue, combined with the presence of other symptoms like post-exertional malaise.1

I’m talking about the true fatigue epidemic that affects 50 to 100 times more people. In fact, fatigue falls on a spectrum running the gamut from the severe, debilitating ME/CFS to the far more common general state of daily low energy levels and lack of vitality that afflicts a huge percentage of the population.

Just how big a problem are we talking about? Consider this:


	In the National Safety Council’s Fatigue in the Workplace report,2 76 percent of workers say they feel tired at work, 53 percent feel less productive, 44 percent have trouble focusing, and 27 percent have trouble making decisions because of fatigue.

	Of those who visit doctor’s offices, about 40 percent complain of fatigue and one in five have chronic fatigue syndrome.3

	In probably the largest study to date, which assessed over 1 million adults, one out of three men and one out of two women report being easily fatigued.4



Of course, occasionally feeling a little tired or wanting to lie down and rest after a long day of hard physical and mental work is perfectly normal. But having near-constant low energy levels is most definitely not.

That’s your body crying for help.

MY FATIGUE STORY

I’ve spent more than 20 years helping people fix their health problems using lifestyle, nutrition, and targeted supplements. Not only have I witnessed thousands of clients go from their couch to hiking mountains, but I’ve experienced the transformation myself.

What first inspired my obsession with the science of optimizing human energy was my own debilitating journey through chronic fatigue that no medical expert—conventional or alternative—was able to help me fix.

Years ago, I was a healthy, active, energetic 24-year-old in a brief stint of living and working on a communal farm in Israel when I contracted the Epstein-Barr virus and came down with a severe case of mononucleosis (also known as “glandular fever” or “the kissing disease”). I had no idea that I would spend nearly a year trying to recover my health, well-being, and energy. I went from loving my full-throttle life to being incapable of getting out of bed. My throat became so sore, swollen, and filled with pus that I couldn’t eat anything but soup, and I rapidly lost more than 30 pounds of muscle mass. I lost all endurance and stamina to the point that small activities winded me and lost all my resilience such that I needed to lie in bed for 24 hours after even mild physical activity.

Like anyone, I wanted answers and I wanted to get better, so I went to see doctors—people with M.D.s after their names and years of experience. To my shock, no one knew what was causing my conditions. It took multiple doctors and visits to the emergency room before I was finally diagnosed with the Epstein-Barr virus (EBV). At first, I felt relieved knowing what was wreaking havoc on my health, only to quickly discover that the doctors had virtually nothing to offer—no treatments, no real help for people with mono.

Recovery took months, and I was left with severe fatigue that didn’t improve. I felt like my life was passing me by, as I was unable to muster enough energy to engage in physical activities I love, like rock climbing, strength training, and surfing. I didn’t have the energy to spend time with friends or to be with my girlfriend, or to have any semblance of a social life. And I was unable to do the physically demanding job I had at the time, working in the farm’s fish ponds doing intense manual labor (often in over 100 degree heat). It felt like everything in my life was being taken away from me, because I just didn’t have the energy to do it.

Unable to live like this or to wait any longer to regain my life, I turned to the alternative health community for help. Instantly, I was diagnosed with adrenal fatigue, and I finally had hope. I became obsessed with the adrenal fatigue hypothesis—the notion that chronic stress wears out our adrenal glands causing them to be unable to produce enough cortisol (a key stress hormone produced by the adrenal glands), resulting in fatigue and all sorts of other symptoms. I read every book and watched every video on the subject, many created by people I considered mentors and experts in natural health and functional medicine.

I was convinced I had adrenal fatigue and that I had a path to healing, but when I mentioned it to my conventional doctors, they brushed it off, telling me there was no such thing as adrenal fatigue and that it was pseudoscience. This frustrated me. How could they dismiss this serious condition and have no way of helping people like me? I was determined to prove the Western medical establishment wrong, so I devoted about a year to combing through and analyzing the full texts of hundreds of published studies, doing nothing day after day but digging through every piece of literature I could find related to fatigue and adrenal function/cortisol, to prove the adrenal fatigue theory.

Except . . . I couldn’t prove it. Ultimately, I was beyond frustrated to discover that the body of scientific research on this doesn’t support the idea that low cortisol or abnormal adrenal function was to blame for chronic fatigue. The vast majority of studies that tested adrenal function (and cortisol levels) in those with chronic fatigue conditions versus normal healthy people found no differences whatsoever in adrenal function or cortisol levels. Even though I didn’t want to admit it, the research was clear that adrenal dysfunction and abnormal cortisol levels were not a valid explanation for chronic fatigue, because they were not even present in the vast majority of people with fatigue.

So there I was, stuck, without so much as a shred of hope that anyone had the answers to my chronic fatigue issues. The conventional medical community had nothing to offer me as I was suffering with fatigue, while most of the alternative/functional medical practitioners were still operating in a paradigm of energy that the science clearly did not support.

It was this moment that I realized: virtually no one in the medical establishment had really solved the human energy puzzle.

This revelation changed the course of my life.

After that point, I became utterly obsessed with making sense of the science of human energy. For years, I wanted to do nothing more than spend all day, every day digging into the scientific literature and piecing together an actual understanding—a true scientific framework—of the real factors that regulate and control human energy levels, why people get fatigued, and, most importantly, how to fix it.

This book is an extension of my decades studying, compiling research, and developing programs and protocols that can help anyone and everyone suffering on the fatigue spectrum regain their energy and life.

WHERE HUMAN ENERGY COMES FROM

Over the last decade, a considerable body of research has been conducted revealing the real cause of fatigue: mitochondrial dysfunction.

We have hundreds to thousands of mitochondria inside almost all of the trillions of cells in our body, and they literally produce virtually all the energy that each cell needs to perform its unique function. Mitochondria are often referred to as the “powerhouse of the cell.” You can think of them as the battery or energy generators of our cells. When our mitochondria become dysfunctional or, more accurately, when they turn down energy production (for reasons we’ll discuss in depth), then they cannot produce the energy that our cells need to do their jobs. Heart cells can’t effectively pump blood, muscle cells can’t effectively move your body, immune cells can’t effectively fight infection, gut cells can’t effectively digest food, gland cells can’t produce hormones optimally, and neurons can’t effectively power your brain functions.

This lack of efficient cellular energy production results in you feeling the symptom of fatigue, or chronically low energy levels.

The great news is that you can do something about it. In the last decade, science has uncovered critically important facets of how mitochondria function to power our cells, which factors shut down their energy production, and how to optimize them to help them regenerate, grow, and even how to build new mitochondria from scratch—thus allowing you to conquer your fatigue.

Eat for Energy is designed to help you better understand the real science behind your fatigue; the role your mitochondria play in producing and enhancing your energy; how your body works to regulate your energy levels; and how you can use nutritional strategies, targeted foods, and powerful supplements and compounds to supercharge your mitochondria, get rid of your fatigue, and experience all-day energy, every day.

Years ago I joined forces with several top health experts and renowned doctors with a singular goal in mind: to advance our understanding of the causes of fatigue and pioneer new protocols that help people overcome fatigue and live with abundant energy.

After many years of hard work, our team of experts developed a powerful, comprehensive, evidence-based system for energy optimization, The Energy Blueprint, which is quickly becoming recognized as the world’s top program for people looking to overcome fatigue and increase their energy levels.

Over the last few years, we’ve reached over 2.5 million people through our free educational articles and podcasts, and over 200,000 people use The Energy Blueprint training programs, coaching services, and supplements. Our work provides our clients with hundreds of energy-building strategies and “biohacks,” as well as premium energy-enhancing supplements to help them overcome fatigue and get their health, energy, and lives back.

Eat for Energy is the best nutritional wisdom that my team and I have uncovered, systematized, and refined over the last decade with thousands of our clients. In this book, I’ll do what I do with all my clients and in all my programs: cut through the pseudoscience to illuminate the real causes of fatigue and how you can rewire your body (and mitochondria) to produce youthful levels of energy once again.

I’ve divided the book into two parts. Part I explores the real culprit of fatigue—poor mitochondrial function—and how to fix many of the biggest factors that affect our mitochondria, including:


	Circadian rhythm dysregulation and poor sleep

	Carrying too much body fat and too little muscle mass

	Poor gut and microbiome health

	Blood sugar dysregulation

	Nutritional toxicities and deficiencies

	Neurotransmitter and hormone imbalances



In these chapters, I explain the connection between these stressors and how they affect your mitochondria and energy levels, before diving into numerous diet and nutritional strategies you can use to improve the functioning of these systems, your mitochondria, and your energy.

You are not meant to try all the strategies included in a chapter at once. Instead, I recommend picking one strategy in a chapter, mastering that over a couple of weeks (or longer if needed), and then adding another strategy, mastering that, and then another, and so on. This is called stacking strategies. It’s the slow and steady approach that allows you to really master new ways of eating for energy.

These chapters will give you a holistic understanding of energy and how every organ and system in your body is connected. It’s critical to understand that when it comes to fatigue, issues are never localized. It’s never just one thing that’s wrong. For example, if you have poor gut or microbiome health, that issue doesn’t stay in the gut. We now have thousands of studies on the gut-brain axis, the gut-immune axis, and the gut-mitochondria axis. So a problem in the gut will often quickly turn into brain problems, skin problems, immune problems, or energy problems. And this applies across the board to pretty much all systems of the body. Such is the interconnectedness of the systems of the human body.

Fortunately, this also works in the other direction. By optimizing your nutrition, circadian rhythm, sleep, gut health, body composition, brain health, and, in particular, your mitochondrial health, you can cause a cascade of positive effects that spread throughout all the systems of your body. Just as one example, we know that optimizing your circadian rhythm can simultaneously boost your energy levels, improve your brain function, help prevent cancer, improve exercise performance, improve your mood, and help you lose fat—all at the same time. This is how the body works—either our inputs are creating downward spirals of negative effects pulling us toward accelerated aging, disease, and fatigue, or positive upward spirals of disease prevention, youthful vitality, resilience, and energy.

Then in Part II, once you’ve put together an optimal foundation by getting your diet in order, I share specific foods, supplements, and compounds that you can add to the nutritional strategies outlined in the previous chapters to supercharge your mitochondria and increase your energy levels. So even if you’re a health science nerd like me who has already spent 25 years studying natural health, and you’re already dialed in on your nutrition and other lifestyle habits (exercise, sleep hygiene, circadian rhythm, stress management, hormesis, etc.), you’re still going to get a ton of value in Part II of this book, where you’ll get detailed guidance on how to optimize your supplement regimen to build a better brain and higher energy levels.

To be clear, we are not sharing some kind of new hyped-up bizarro diet that we’re claiming is the new big thing. We’re not sharing any one specific diet at all. We’re sharing nutrition principles, strategies, and tactics that can be applied universally and paired with a wide variety of specific dietary choices, from veganism to the Mediterranean diet to paleo to keto. The nutritional strategies in this book are culled almost entirely from controlled interventions in humans and have been scientifically vetted numerous times to support their efficacy. I will be sharing this evidence liberally throughout the book and in the Endnotes because I never want anyone to simply take my word for it.

Most importantly, these powerful, science-based solutions go far beyond the typical advice you will likely get from your doctor or health coach or functional medicine practitioner. When it comes to the health of your mitochondria and overall energy levels, nutrition is arguably the biggest factor in the fatigue epidemic, but if you go to a conventional doctor, they typically won’t even ask about your nutrition or consider using it as a tool.

It’s also vitally important to know that it’s not just an epidemic of fatigue we’re dealing with in the Western world. We’re also contending with alarming rates of:


	Cancer

	Heart disease

	Neurological diseases like Alzheimer’s and Parkinson’s

	Diabetes

	Obesity



These are modern lifestyle and civilization diseases, and a whopping 80 percent of the overall disease burden in the United States and throughout the West can be traced to nutrition and lifestyle factors.5

With that in mind, you should know that not only will the nutritional strategies in this book help you fix your energy levels but they will significantly reduce your risk for developing dozens of other damaging and deadly chronic diseases. It is not a big leap to say that by getting your nutrition on track, you will likely add years, if not decades, to your life. For many people, it can be the difference between dying from a heart attack at the age of 63 and living relatively healthy to 100 and beyond.

Every day I hear stories from clients who have reached bottom. They have sought help from conventional and alternative medical practitioners, only to be told there was little they could do to fix their energy.

It may sound like I’m trying to bash doctors or that I’m anti-doctors. I’m not. My goal is always to communicate the facts born of the research and studies. And you’d better believe that if I get shot, stabbed, have an acute life-threatening infection, lose a limb, or am faced with several other health scares, I will go to a conventional medical doctor because they do incredible work in these and many other areas.

Unfortunately, when it comes to fatigue and most other “diseases of civilization” caused by nutrition and lifestyle factors (which, again, comprise over 80 percent of the disease burden in the West), with a few exceptions, conventional medicine typically has little to offer.

And when it comes to functional medicine and natural health/wellness practitioners, while many offer us more than the conventional ones, it’s hit or miss whether your physician understands the role that mitochondria play in our energy levels.

But fatigue is not a life sentence.

There is a way out.

Eat for Energy is for anyone suffering on the fatigue spectrum, from full blown and debilitating to a more subtle kind that follows you throughout the day. The strategies you are about to learn can help you maximize your physiology—allowing your body and brain to work as they were designed, so you can live at the peak of your energy, brain function, mood, and health.

Many of my clients find that when they implement these strategies, it’s not just their energy levels that go up, but other trans-formative health benefits occur, such as better sleep; fat loss; lower blood pressure; more stable blood sugar levels; better brain functioning, including memory and concentration; and an increased feeling of motivation, happiness, patience, and being able to connect with their friends and family.

Energy matters.

It’s time for you to live the life of your choosing.
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CHAPTER 1

MEET YOUR MITOCHONDRIA, YOUR ENERGY GENERATORS AND REGULATORS

When I first met Rea, she appeared to be the picture of health. In her mid-30s, she worked out five times a week, ate a mostly healthy diet rich in whole foods, and limited her sugar and processed carbs. But on the inside, over the last couple of years, her energy levels had steadily plummeted. Every morning, she struggled to get out of bed, despite sleeping for at least seven to eight hours. She didn’t “get going” until after her first cup of coffee, and she had to keep guzzling the dark stuff all day. She had been to her primary care physician, but her test results came back normal, and she had spent a small fortune trying different healing modalities, from naturopaths to herbalism, homeopathy to acupuncture, and talk therapy to kinesiology. Nothing worked.

Similarly, my client Neal couldn’t shake his anxiety or exhaustion. In his early 50s, Neal shared with me, “My energy levels are so low that I don’t want to do anything or be around anyone, not even my wife or kids. I barely sleep four hours at a time, and it’s increasingly hard to concentrate at work. Even though I don’t want to, I snap at my employees. My anxiety is getting worse, and my doctor wants to increase my medication, but I’m worried. What if nothing helps? What if I keep getting worse? What if there is no getting better?”

A third client, Jasmine, had strong stomach pains, bloating, irregular bowel movements, and an exhaustion that she could never shake. When we met, she shared pages of test results that doctors had run before diagnosing her with irritable bowel syndrome. She had also seen a naturopathic doctor, who had told Jasmine she had adrenal fatigue. Desperate for relief, Jasmine explained that she had tried hormone replacement therapy and integrated de-stressing activities like deep-breathing exercises and gentle yoga, and she had experimented with taking vitamin C, licorice root, and magnesium supplements. While she had noticed some small improvements with each treatment, nothing lasted. A single mother of two young boys, she tearfully confided, “I can live with the low energy and the stomach issues—I’ve had those forever—but my mental capacity feels off now, and that scares me because if I can’t work or if I lose my job, then I can’t provide for my sons.”

Three people, all struggling with fatigue and a multitude of other health conditions that no doctor could explain or treat. On the surface, it may appear they had different illnesses, but deep inside their bodies they shared a common cause.

THE CRUX OF CHRONIC FATIGUE

At the most basic, biological level, fatigue is fundamentally an imbalance between energy supply and energy demand. You have chronically low energy levels when your cells do not get the energy supply they need, or the demands on them are too high—or both. This creates an energy deficit, which results in the symptom of fatigue.

While there are many contributing factors to this energy deficit, the single most important thing to understand is that the fatigue story centers around your mitochondria.

What are our mitochondria? Well, you might remember them from your biology courses in high school or college as the “powerhouse of the cell.” Within almost every cell of our body, we have between 500 to 2,000 mitochondria whose job is to literally make the energy your cells need to work. Mitochondria take the oxygen you breathe and the food you eat (primarily carbs and fats) to create adenosine triphosphate (ATP), the fuel used to power all cellular and metabolic processes.

Without mitochondria, your cells wouldn’t have the ability to create the energy they need to function, meaning no process in the body can happen the way it was designed. It’s no stretch to say that without mitochondria there is no life!

Fundamentally, low energy levels are simply the result of a chronic cellular energy deficit. Fatigue is the symptom that results when the mitochondria in the trillions of cells that make up your body—your muscles, your hormone-producing glands, your heart, your liver, your brain, etc.—are not producing enough energy to power their functions effectively.

And as we now know through dozens of studies involving people with chronic fatigue or other disease states in which fatigue is commonly present,1 consistent associations between fatigue syndromes and mitochondrial dysfunction include:


	Deficits in carnitine, which is required to transport fat into mitochondria for use as an energy source

	Deficits in coenzyme Q10 (CoQ10), which is required to produce energy

	Lower concentrations of antioxidants and higher levels of oxidative stress

	Lower rates of ATP (cellular energy) production

	Reduced gene expression in functional pathways for energy production, such as those related to metabolism, protein transport, and mitochondrial morphology



The core idea is that lack of energy at the macro level (you) is caused by lack of energy at the micro level (in the trillions of cells that you are composed of). But the reasons why mitochondria fail to produce enough energy—which is critical to understand if you want to increase your energy—is an extremely complex story that has taken researchers decades to piece together, one that we’ll unravel in depth in this book.

The vital questions are: What causes our cells to have a deficit of energy? And why do our mitochondria sometimes fail to produce enough of it?

And the answer is: signals.

The quality of mitochondria function is determined by the signals that your mitochondria are receiving about their environment—from the things you do or don’t do. The signals from your environment are the critical factors that determine whether your mitochondria are performing at 20 percent or 100 percent of their capacity for energy production.

In the longer term, these signals also tell your cells to either increase or decrease the number and size of your mitochondria, which is a process that heavily affects not only your energy levels, but also your resistance to dozens of diseases, which heavily impacts your aging process and longevity.

If you want to beat fatigue and build a high-energy body, the big key is that you want to give your mitochondria the signals that allow them to function at as close to 100 percent of their capacity as possible.

SYMPTOMS OF MITOCHONDRIA BEING SHUT DOWN

    	Brain fog

      	Chronic inflammation

      	Poor detoxification

      	Poor stamina

      	Poor mental and physical performance

      	Chronic fatigue

    


Mitochondrial shutdown is the fundamental reason for chronic low energy levels.



So what are these environmental signals that are dictating how much energy your mitochondria are producing? To answer that, we must now turn to the work of the brilliant Robert Naviaux, M.D., Ph.D., who has been instrumental in advancing our knowledge of the causes of chronic fatigue, most notably the role of mitochondria in our energy levels.

A few years ago, Dr. Naviaux performed a ground-breaking “metabolomics” study where he and his team looked at over 600 metabolites (products of cell metabolism) from 63 biochemical pathways in people with chronic fatigue and found that, compared to healthy adults, a mind-blowing 80 percent of those metabolites were decreased,2 meaning that there were widespread systemic changes in metabolic function throughout their organs and cells of their whole body.

Interestingly, Dr. Naviaux described this downregulated metabolic state as chemically similar to a peculiar state of physiology called dauer, a state that worms enter as a survival mechanism when they are put in extremely harsh or toxic environmental conditions. These worms essentially shut down their metabolism to survive, keeping all their body’s machinery working just enough to stay alive (but not really to function well), with the hope that they can switch on again when in a safer, less toxic environment.

In other words, Dr. Naviaux found that the biochemistry of a person with chronic fatigue suggests that their body is going into a hibernation-like mode and turning down the dial on energy production. Their body is keeping just enough of the machinery on to stay alive and continue functioning, but not enough to actually function with vitality and abundant energy.

The key takeaway:

Fatigue is a type of survival mechanism that switches on in response to signals that you’re in a harsh environment.

MITOCHONDRIA AND THEIR DUAL ROLE

While mitochondria have long been known as the powerhouses or energy generators of our cells, they are generally talked about as though they are mindlessly taking the fats and carbs we eat and pumping out cellular energy. In reality, it turns out that they are much more than that.

Dr. Naviaux’s work has shown that mitochondria actually have a second, newly discovered and critically important function beyond just their role in generating energy: cell defense.

[image: Image]

This is a remarkable discovery that has huge implications for our understanding of fatigue.

Dr. Naviaux’s recent research has uncovered that our mitochondria are not just energy generators—they are stress sensors and cell defenders. Mitochondria play a central role in protecting our cells from harm by initiating what Dr. Naviaux has termed the cell danger response (CDR).3 “The cell danger response (CDR) is the evolutionarily conserved metabolic response that protects cells and hosts from harm,” explained Dr. Naviaux. “It is triggered by encounters with chemical, physical, or biological threats that exceed the cellular capacity for homeostasis. The resulting metabolic mismatch between available resources and functional capacity produces a cascade of changes in cellular [function].”4

This cascade of cellular changes typically results in symptoms like brain fog, poor mental and physical performance, chronic inflammation, poor detox, and most commonly, fatigue. And the newly discovered role of mitochondria in cellular defense actually has an enormous impact. It is, in fact, the critical factor in determining the amount of energy they generate. In Dr. Naviaux’s words:


Mitochondria lie at the hub of the wheel of metabolism, coordinating over 500 different chemical reactions as they monitor and regulate the chemical milieu of the cell. It turns out that when mitochondria detect “danger” to the cell, they shift first into a stress mode, then fight mode that takes most of the energy-producing metabolic functions of mitochondria offline. . . . Energy production and cellular defense are two sides to the same coin. . . . Mitochondria cannot perform both energy and defense functions at 100% capacity at the same time.5



Here is the big key to understanding what controls our energy levels: Our mitochondria perform dual roles—in both energy production and cell defense—and these functions are mutually exclusive. The more your body shifts into defense mode, the more it shifts out of energy mode.

Your mitochondria are exquisitely sensitive environmental sensors that are taking samples and testing your body’s status, constantly asking, “Are we in a peaceful and safe environment where we should focus on producing abundant energy, or are we under attack or in a state of stress?”

Think of it like this: Imagine someone threw poisonous gas outside your house. It would be a terrible, lethal mistake to say, “Oh, no big deal, let’s just resume function as normal, keep the windows open, and let in the fresh air, and maybe later, we can go for a walk outside.” If you kept functioning normally, you’d die. If you want to survive, your immediate reaction needs to be to shut all the doors, close all the windows, and stay inside your house.

And that’s exactly what your mitochondria do when they sense a threat.

When mitochondria sense danger, they lock the cells, so that nothing from the outside can get in, and they turn off normal cell functioning (like energy generation). As Dr. Naviaux explained:6


All the air we breathe and all the nutrients we eat and drink are ultimately delivered to mitochondria to help us move, think, work, and play. Mitochondria continuously monitor the chemical environment of the cell and instantly respond to danger by changing their activities from healthy function (producing energy) to cellular defense. When cells go to war, they do what nations do when they go to war. When the CDR is activated, cells harden their borders, don’t trust their neighbors, and restrict the exchange of resources with their neighbors.
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Remember, the more your mitochondria shift into the cell danger response, the more they shift out of energy production mode. And the more your mitochondria operate in cell defense, the worse you will feel.

Keep in mind, this is not black or white, where either you have youthful high energy levels or debilitating chronic fatigue syndrome. This is not an on-off switch—it’s a dimmer switch. So the more that mitochondria are getting the right inputs, the more they operate in “peacetime metabolism,” where they invest most of their resources into producing abundant energy. And to the extent that they are detecting threats, they pull back energy production and shift most of their efforts to cellular defense, or “wartime metabolism,” which causes fatigue, either to a slight or severe degree.

How do mitochondria decide whether to produce lots of energy or shut down energy production? Simple: in response to what kind of environment they perceive themselves to be in.

If all of this seems abstract to you, let me ground this in your own personal experience so it makes more sense. Just think for a moment about the last time you got an infection like a severe flu or cold and felt really sick. What was one of the key symptoms? Probably fatigue.

Remember how your body felt really tired and like you had a lot less energy than you do normally? These are classic signs of your body engaging the cell danger response. The reason why you feel you have less energy is because your body has literally shut down a large portion of your body’s energy-producing machinery.

This simple everyday phenomenon is actually the key to understanding fatigue.

In response to stress or danger signals (a harsh environment), the body survives better by lowering the dimmer switch on energy production and shifting resources toward cell defense. Seen in this context, we can quickly realize that fatigue is actually a powerful, adaptive, and intelligent survival mechanism in the context of a harsh environment. It’s also an intelligent and adaptive response during times of excessive stress, overexertion, and when energy demands are beyond the body’s ability to sustain, because it helps decrease the tendency to continue to overwork oneself, and helps shift bodily resources toward healing, defense, recovery, and cell regeneration.

When you’re sick, overly stressed, or in an overexerted and sleep-deprived state, it’s not pathological to be fatigued—it’s the natural result of your body’s efforts to shift its focus to healing and regeneration to get itself back to health.

This is fundamentally what fatigue is: your energy declines to the degree that your cells are being forced to defend against threats.

So if you want to know why you’re fatigued and how to fix it, here’s the key to etch into your mind:



Your energy levels are ultimately a reflection of what kind of environment your mitochondria perceive themselves to be in.



Thus the central goal of overcoming fatigue and getting your energy back is to give your mitochondria the right signals so they feel safe enough to turn energy production back on.

This requires us to first understand and identify the factors in our environment and lifestyle that are sending these signals to our mitochondria, so that we can fix the bad ones and increase the good ones.


As you go about your daily life, take the time to ask yourself: Are my mitochondria switched into high-energy mode or cell defense? And will this food choice enhance or deplete my mitochondria and energy levels? By asking these questions, you will increase your awareness and ability to tune in to your body, which brings you and your actions around food into alignment with what your mitochondria need for your body to thrive.



THE CELL DANGER RESPONSE

Mitochondria are like the canary in the coal mine, as they are extraordinarily sensitive to virtually every type of threat, danger, or biological stressor you can imagine, including:


	Infections caused by viruses and bacteria

	Toxins like heavy metals, pesticides, and thousands of others

	Excess body fat

	Poor gut health like dysbiosis and/or leaky gut

	Physical injury or tissue damage (e.g., sunburns)

	Sleep deprivation and circadian rhythm disruption

	Psychological and emotional stress and trauma

	Nutrient deficiencies

	Overexertion and overexercising

	Poor diet
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How can mitochondria possibly be able to detect such a wide variety of different types of stressors?

The answer lies in the fact that virtually every type of stressor ultimately converges into just a few cellular mechanisms of harm—mostly inflammation, oxidative stress, and cellular damage. Virtually every type of stressor stresses or damages our cells through one or more of these pathways. For example, poor diet, poor microbiome health, sleep deprivation, overexercising, carrying excess body fat, and being exposed to mercury can all lead to increased levels of inflammation. Inflammatory cytokines, the molecules of inflammation in our body, can be directly sensed by mitochondria, which interpret them as a “danger signal.” Oxidative stress is basically the opposite of antioxidants, where oxidants or “free radicals” in the cells increase to excessive levels and cause damage to the cell.

Most biological stressors lead to oxidative stress. This oxidative stress can also be directly sensed by our mitochondria.

When cells are damaged, they leak certain compounds into the bloodstream that act as “danger signals” that can be directly sensed by mitochondria in other cells. The presence of these molecules signals that the body is being stressed or damaged and are what really drive the mitochondria to engage the CDR—to switch out of energy mode into defense mode.

Regardless of whether the stressor is poor diet, exposure to toxins like mercury or arsenic, sleep deprivation, excess body fat, circadian rhythm disruption, high blood sugar, psychological stress, or anything else, these stressors are translated in the body into increased levels of inflammatory cytokines, increased oxidative stress, and markers of cellular damage. In turn, the mitochondria shift more into defense mode and turn down the dial on energy production.

This is the fundamental cause of your fatigue.

To get more energy, you must decrease the threats by decreasing the stressors sending danger signals to your mitochondria.

You can take the most expensive drugs and undergo the fanciest medical treatments in the world, but if you don’t put in the time and energy to eliminate or significantly reduce the CDR triggers in your environment and lifestyle, your efforts are not likely to get you very far.

NUTRITION TO THE RESCUE

Starting with nutrition and creating new strategies were the foundation I used to help Rea, Neal, and Jasmine overcome their exhaustion. Like I do with all my clients, I encouraged them to focus for four to six weeks on revamping their diets by picking one stressor and beginning the work of eliminating its negative effects. For Rea, we focused on getting her circadian rhythm regulated. This included having her eat more of her calories earlier in the day, consuming her food within a 10- to 12-hour window, and stopping her caffeine consumption by noon. Within three weeks, Rea noticed she was sleeping for longer periods, fell asleep faster, and felt more energetic.

She then went to work on her brain functioning, adding fish or seafood twice a week to her diet, and incorporating one to two servings of berries and two to four of leafy green vegetables into her daily diet. After another three weeks, Rea reported her sleep had improved further, she could concentrate for longer periods, and her energy was steadily improving.

For Neal, we started with his body composition, working to reduce his body fat and increase his lean muscle mass. Neal had about 80 pounds of fat mass to lose, so we focused on increasing his protein intake, making sure he ate at least 30 grams with every meal and/or snack. And he had to eat two meals per day that were prepared from scratch and/or contained only minimally processed ingredients that he could find in nature.

Initially Neal didn’t believe body composition was the solution, but I encouraged him to try eating this way for just two weeks, keeping track of his energy and moods. To his surprise, not only did he lose 10 pounds in those weeks but he also reported feeling less tired, irritable, and anxious. That two-week sprint gave him the confidence to go for another two weeks, using the same strategies and adding another: consuming more fibrous vegetables with one to two meals per day. When we met at the six-week mark, Neal had lost a little over 20 pounds and was feeling better than he had in years. We talked about increasing his protein intake per meal to 35 to 40 grams and gradually adding strategies to improve his sleep, such as closing his window of eating, and increasing meal consistency and decreasing frequency.

As I had with Rea and Neal, I suggested that Jasmine pick the stressor that produced other uncomfortable conditions. For her, that meant focusing on her gut health. Because it had plagued Jasmine for so long, we started by slowly repopulating her gut with natural probiotics that she consumed with one meal per day, and she experimented with the supplement glutamine, taking 15 grams per day. These were the only strategies she used for four weeks. Jasmine reported moderate improvements, so we added more strategies, including consuming cooked and cooled starches at one or more meals per day, and consuming fibrous vegetables with two meals per day.

Jasmine used these strategies for another four weeks. By the two-month mark, she reported more noticeable improvements. It still was not 100 percent, but her energy was headed in the right direction and her gut health and bowel movements seemed to stabilize. Because gut health can take time to fix, she continued working on her gut for another month before we moved on to tackling her next stressor, brain health.

Rea, Neal, and Jasmine all noticed marked improvements simply by working to reduce one stressor at a time and using one or two nutritional strategies for two to four weeks before adding other strategies or moving on to tackle another stressor.

What Rea, Neal, and Jasmine have experienced is what I want for you too.

Thankfully, you can address the most common CDR triggers using nutrition alone.

Every day, what you eat is either an opportunity to nourish your mitochondria or hurt them, and to give them signals that either sabotage or build your energy levels. Without the right nutritional strategies, you will not have the right foundation to generate the energy you need to live the life of your choosing.

This entire book takes you through the most common CDR triggers and the key nutritional strategies you can use today to enhance your energy.

Circadian dysregulation and sleep disruption, carrying too much body fat and too little muscle mass, poor gut health and dysbiosis and leaky gut, insulin resistance and blood sugar dysregulation, poor neuron functioning, key hormone and neurotransmitter imbalances, and nutrient toxicities and deficiencies are CDR triggers intimately tied to mitochondrial health and energy levels. It is through each of these that your diet can improve your vitality. As we go through each chapter, I’ll talk about how different triggers relate to your mitochondria and how you can use nutrition and targeted supplementation to lessen the stressors and to heal and build more and stronger mitochondria.

I want to encourage you to embrace a new perspective on your fatigue. It’s easy to feel frustrated with our bodies, to get impatient, and to beat up on ourselves when we lack energy. It’s easy to start hating the fatigue and wanting to “fight against it.” We tend to harshly judge ourselves—whether it’s conscious or not.

Here’s the thing: Most of us aren’t taught how to optimize our energy. We haven’t been taught the factors that go into enhancing our energy levels. Most doctors in the conventional medicine world don’t talk about mitochondria, and it’s hit or miss in the functional medicine field too.

I invite you to go easy on yourself. Right now, that is all that matters. What you decide to do with the information in this book is what counts.

And that fatigue that’s “plagued” you? Instead of hating it, what if you saw it for the amazing survival mechanism that it was designed to be? Because that fatigue is the by-product of your mitochondria working hard to keep your cells and all your organs and muscles alive in the midst of a toxic environment that’s bursting with threats and stressors. Try thanking and honoring your mitochondria for doing their job, for keeping you safe, for alerting you to the
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