



	
[image: image]


HEAD START






	
 



	
 








YOUR BRAIN ON ENERGY


Think about your smartphone. When you first took it out of the box, it was so fast and efficient, wasn’t it? It held its charge for a long time. It performed at its peak. Then you started downloading apps and filling up its memory with pictures and videos. The operating system grew increasingly bloated, and it stopped performing as well. Now it’s slower to respond, and the battery is more quickly depleted. Nothing on your phone works as well as it did when it was new.


Your brain is not dissimilar, but instead of being clogged with selfies and cat videos, it gets drained by things in your diet and your environment that shouldn’t be there. When most people think of toxins, they think of poison. And certainly, there are some poisonous chemicals that inhibit brain function: neurotoxins destroy or damage brain cells and weaken the body’s ability to produce energy in cells.


But there are other, less frequently discussed things that I like to think of as brain kryptonite. These aren’t just chemicals. Brain kryptonite includes anything that pulls needed energy away from the brain and into another part of the body. Certain foods, products in our environment, types of light, and even forms of exercise can weaken your brain. This brain kryptonite doesn’t kill you—at least not at first—it just slowly and stealthily eats away at your battery life.


Your brain needs a lot of energy to perform well—in fact, the brain uses up to 20 percent of your body’s overall energy.1 That’s more than any other organ in your entire body! So where does it get this energy? Your body makes it. Inside almost every cell in your body are at least several hundred tiny descendants of bacteria called mitochondria. The energy that sustains us is created in these mitochondria, and you’d be amazed at how important they are to the quality of your life. If your mitochondria stopped making energy in all your cells for even a few seconds, you’d die. The number, efficiency, and strength of your mitochondria dictates whether or not you’ll eventually develop cancer or a degenerative disease, as well as how much brainpower you have right now. Who would have thought that these tiny organelles (organs inside each cell) were the key to your brainpower?


The body is amazingly efficient at producing energy and delivering it to exactly where it’s needed, but any cell in the body is only able to store a few seconds’ worth of energy at any given time. The body has to constantly make energy on demand, and from one moment to the next, it has no way of knowing what that demand is going to be. When you go to a job interview, your cells don’t know ahead of time if the office is going to have fluorescent lighting that can slowly drain your mitochondria’s energy. Suddenly, your brain is wasting some of its available energy to filter out that junk light, and you’re left stumbling over your sentences and grasping for words. Your mitochondria can’t keep up with your brain’s energy demands.


Luckily for you, the prefrontal cortex—the “higher” part of your brain in charge of advanced cognitive function—has the most densely packed mitochondria of any part of your body (except for the ovaries!). That means that your mitochondria contribute more energy to your brain’s performance than your heart, lungs, or legs. Your brain gets first dibs on mitochondrial energy, and your eyes and heart are right behind it in line.


When your body has to contend with toxins or brain kryptonite, or if it isn’t creating and delivering energy as efficiently as it could, the body’s demand for energy can exceed the supply. In these instances, you get mitochondrial energy “brownout” in parts of your body. The first symptom that your mitochondria are overtaxed is fatigue. Fatigue is an absolute performance killer. It causes cravings, moodiness, brain fog, forgetfulness, and lack of focus. Yes, most of the things you hate about yourself can stem from brain fatigue. It’s not a moral failing. It’s an energy delivery problem. When you have limitless energy, you stop needing to try hard to be a good person. You can learn to do it effortlessly, because it’s what you always would have done if there were nothing in the way.


Your body has to make extra energy to get rid of toxins. This means that if toxins are draining your energy, your body becomes less and less efficient at metabolizing and removing them, and you’ll have to expend even more energy to get rid of them. It’s a vicious cycle that can wreck your performance if you don’t do something to stop it.


Of course, this doesn’t happen all at once, which is a good thing. If it did, you’d die. (Some fast-acting poisons like cyanide actually work by quickly stopping mitochondria.) The energy drain we deal with on a daily basis is a classic case of death by a thousand cuts. We live in an increasingly toxic world, and most of us eat toxic food. Our lifestyles (including the very same technology that makes us so efficient) also deplete our cellular energy reserves. Each one of these elements takes a little more energy away from your brain and away from your life.


Imagine that you’re Superman (or Superwoman). One day, Lex Luthor pulverizes some kryptonite and sprinkles just a little bit of it around your house. If you eat (or inhale) a small amount of kryptonite dust, it won’t kill you. You’ll still be able to push through the day and save people, you’ll just feel slightly off. In fact, you’ll get used to feeling that way and believe it’s normal. But as you keep ingesting a little bit more kryptonite every day, your ability to help people will slowly, invisibly decline until your body reaches the point where it’s spending all of its energy trying to overcome the effects of the poison.


If you’re anything like I used to be, you probably think that these symptoms of brain weakness are natural or perhaps just an unavoidable part of getting older. That’s because almost everyone has some of these symptoms, which medicine defines as normal or “healthy.” That’s why normal is your nemesis—it’s considered “normal” to grow increasingly tired and foggy as you age until one day you wake up with dementia, unable to remember the things that matter most.


Screw that noise.


Wouldn’t you rather make it “normal” (for you) to get better each year, or at least to not decline? Don’t you want to feel the energy and focus you had at twenty-five when you’re eighty?


Before I learned that it was possible to increase my brain energy, I thought it was normal to get really pissed off in rush hour traffic, to wake up feeling exhausted after a full night’s sleep, to get snippy with the people around me in the late afternoon, to crave sweets after a meal (isn’t that what dessert is for?), to sometimes lose my train of thought midsentence, or to walk into a room and forget why I’d gone in there in the first place.


Maybe you only experience one or two of these symptoms on a regular basis. Most likely, they’ve become so “normal” to you that you don’t even notice them until you start looking. You’ve figured out how to work around them so you can live your life—in fact, you’re probably expending even more precious energy coming up with work-arounds so you can still function. But the truth is that none of these symptoms are normal. They are not inevitable. And they are not simply built-in mental weaknesses.


There is a way to change the amount of energy being delivered to your brain so that its energy level actually exceeds its demands. Once you learn how to do this, your brain can function like that brand-new phone, fresh out of the package—fast, responsive, and highly charged.


THE THREE F’S


Why do our brains require so much energy in the first place? The truth is, it’s an evolutionary imperative—our brainpower is part of nature’s plan to help us stay alive and propagate our species. If you were to design a species to live forever, it would need the built-in ability to do only three basic things, all of which are F-words: Fear things (deal with scary stuff in our environment using our “fight-or-flight” response), Feed (get energy from food), and the other F-word (reproduce!). Our bodies have evolved so that our species can survive just about anything the world throws at us, and our systems allocate energy to our cells the same way.


In the 1960s neuroscientist and psychiatrist Dr. Paul D. MacLean developed something called the “triune brain model,” a simplified way of looking at the regions of the brain that is useful when we talk about how the brain uses energy. In this model, the “reptile brain” controls low-level processes like temperature regulation and electrical systems. Every creature with vertebrae has a reptile brain, and this part of the brain is first in line when it comes to energy needs. If you don’t get enough energy and nutrients to this part of the brain, you will die, end of story.


All mammals share the second brain, which I refer to as our “Labrador retriever brain,” because those big, happy dogs are such great examples of animals that bark at most things, eat nearly everything else, and try to mount what’s left. Your Labrador brain controls the instincts that keep our species alive and propagating—the “three f’s” that I mentioned earlier. Your Labrador brain means well. It is only trying to help you survive. The issue here is that the very urges that were meant to keep us alive can cause massive brain-energy problems.


You’re probably familiar with the concept of “fight or flight”—our physiological response to a perceived threat. The ability to go into fight-or-flight mode was incredibly important when humans evolved, as lions and tigers were chasing us on a regular basis. Back then it would have been detrimental for us to stay focused on any single task when a pride of lions was lurking nearby. Our fight-or-flight response kept us a little bit distracted all of the time so that we could constantly scan the environment around us for threats. When our brains perceived a threat, they would divert all of our energy into the systems necessary to either kill a lion or at least run away from it faster than the slowest member of the tribe.


The problem is not only that lions don’t pose much of a threat anymore but also that our bodies can’t distinguish between real and perceived threats—they react the same way to any stimulus, from a lion to a bump in the night to an e-mail alert possibly delivering some bad news. And given our 24/7 lifestyles, we’re now bombarded day and night with all kinds of stimuli—some completely harmless—that our biology compels us to respond to in the same way. This constant state of monitoring for danger and then overreacting to minor threats keeps the body in a constant state of emergency—sapping our energy, and therefore our focus.


A decrease in energy available to the brain triggers a brain emergency. After all, from the brain’s perspective, if there’s not enough fuel for the Labrador brain, then a tiger might eat you. So when energy in the brain dips, emergency stress hormones are released to steal energy from elsewhere in the body, and they make you feel like you want to either run away or kill something. You get distracted, yell at the people around you, forget what you were right in the middle of doing, and then give in to major sugar cravings—all things you’ll be ashamed of after you have a snack.


When you resist the Labrador’s urges, you are using the third and final part of the brain, your “human brain.” This part of the brain—the prefrontal cortex—contains the most mitochondria, which is why all this resistance uses up massive amounts of energy. Every time you resist an urge, you are making a decision. Scientists have proven that there are a limited number of decisions you can make each day before you reach “decision fatigue.”2 Each decision requires energy, and when you’re tired, hungry, or have already made a lot of decisions, you run out of energy and start making bad choices.


Being able to make good decisions is therefore a pretty good measure of brain performance. When you have enough brain energy, you’ll be able to make better decisions for longer, and you’ll be a lot less emotionally reactive when you don’t want to be. Nothing will improve your life more dramatically than that.


A good portion of this book will show you how to turn down the Labrador brain so you can use your human brain to greater effect. Using the techniques I’ve outlined, you will learn how to make your cells more efficient at both creating and using energy. Even if you think your brain is already working pretty well, it will function a lot better when it becomes more energy efficient. Having stable brain energy helps turn off your Labrador brain because it stops sensing energy emergencies.


The overall goal is to grow a stronger and more resilient brain. This is a four-step process:


1.  STOP DOING THE STUFF THAT MAKES YOU WEAK


Sure, this sounds obvious, but the problem is that most of us don’t know exactly what we’re doing to slow down our brains. Brain kryptonite is everywhere around us, from our breakfast to our bedside reading lamp. Overcoming the burden created by this brain kryptonite requires a tremendous amount of energy that your brain can’t afford to lose. Identifying your personal kryptonite and removing it from your life will free up your brain’s energy reserves for more important things.


2. ADD MORE ENERGY


Your mitochondria need oxygen to make energy, and they also need either glucose or fat (or sometimes amino acids). This does not mean that the more carbs you eat, the more energy your mitochondria will produce. Actually, the opposite is true. Your mitochondria perform best when they can alternate between fuel sources like a hybrid car. Through strategic dietary changes and supplementation, you can ensure that your mitochondria have the energy sources they need. Sorry to break it to you, but you’re going to have to eat more creamy, delicious, satisfying fat.


3. INCREASE THE EFFICIENCY OF ENERGY PRODUCTION AND DELIVERY


Your mitochondria may not be producing energy as efficiently as they should be due to nutrient and antioxidant deficiencies, or as a result of damage from various toxins, stress, or even lack of sleep. There are specific things you can do to grow more mitochondria and make the ones you already have function better. Removing the toxins and brain kryptonite from your environment in step one will certainly help, and so will specific supplementation and changes to your diet and lifestyle.


4. STRENGTHEN YOUR MITOCHONDRIA


Mitochondria are typically referred to as the “powerhouses of the cell,” and if you want to maximize your performance, you want your powerhouses to make as much energy as possible. (No one likes a weak powerhouse!) One of the most effective ways to do this is actually by stressing the mitochondria exactly the right amount. In the same way that lifting weights stresses and then strengthens a muscle, specific techniques place the right amount of strain on your mitochondria to kill off the ones that are past the point of no return and stimulate the remaining ones to grow stronger. I’ll even share a few tricks that can help you grow more mitochondria than you have today!


THE FIVE BRAIN WEAKNESSES


Which of the steps above do you need to supercharge your brain? The answer is probably all of them, but you may need to focus more on one or two areas based on your particular issues. In my work with clients and my own experience of hacking my (admittedly weak) mitochondria, I’ve identified five main brain weaknesses that manifest in slightly different symptoms, depending on the individual. The one thing all of these symptoms have in common is that they are tied to mitochondrial function. You may have one or two or all of these weaknesses. Sometimes it’s hard to tell, but it’s important to know where you’re starting from in order to get the most out of this program. Before I hacked my brain, I certainly suffered from all of these. The good news is, I don’t anymore. That means you aren’t stuck with the brain you have right now, either.


Maybe you’re tired all the time. You still manage to get a lot done, but it requires an exhausting amount of effort just to keep up. But this probably feels normal to you, and you think it’s that hard for other people, too. Or maybe you sense that things could be better, but you’re not sure how bad it really is. What are the signs that your brain isn’t functioning as well as it could?


The descriptions below will help you pinpoint the brain weaknesses that are impacting your performance the most. Identifying these weaknesses will allow you to understand exactly which areas of my program you’ll need to focus on the most in order to become Head Strong.


BRAIN WEAKNESS #1: Forgetfulness


Do you pause or say “um” a lot when you’re talking because you can’t think of the right words? Do you open the fridge and then stare inside, wondering why you opened it in the first place, only to notice your car keys are in there? Or maybe you struggle with long-term memory—do you have a hard time placing people, recalling specifics about when or where something happened, or even remembering significant moments from your past?


Both short- and long-term memory loss stem from the same causes: not getting the right nutrition, chronic low-grade bacterial or fungal problems, inadequate neurotransmitters (the chemical messengers in your body), and, of course, impaired mitochondrial function. In this case, poor mitochondrial function can contribute to lower heart efficiency, which leads to low blood pressure or insufficient delivery of oxygen, fuel, and nutrients to the brain. Remember, your mitochondria need oxygen and food in order to produce energy. Ironically, this means that the worse your mitochondria are functioning, the less oxygen and food they’ll receive. As a result, your mitochondria won’t be able to produce enough energy to meet the brain’s demands, creating brownouts in the brain, and your brain performance will suffer accordingly. This vicious cycle will go on and on until it begins to wreck your performance.


You’ll experience this in small ways at first, like trying to think of a word but being unable to remember it. The effect is cumulative—I used to have dozens of brownouts a day. But once you fix your circulation and your blood pressure, your brain’s energy production will improve. Your brain will get enough oxygen, your mitochondria will be able to make more energy, and you will be able to remember things much more easily. I never have brownouts anymore.


Even when your mitochondria problem is fixed, you’ll still need healthy neurons, or nerve cells, to transmit messages in the brain quickly and efficiently. Brain-derived neurotrophic factor (BDNF) is a protein that supports the survival of existing neurons in the central nervous system and encourages the growth of new neurons and connections between them. Increasing BDNF through exercise, diet, and strategic supplementation will improve your learning, memory, and higher thinking.


Once you make those new neurons, you need the necessary building blocks to create myelin, the insulation around neurons that helps them send messages faster. Nerves without this insulation require much more biological energy than those with it. This is where nutrition comes into play. Your diet is a key factor when it comes to brain function. If you were building a high-end house, you would use quality materials, and your brain requires specific, nutrient-dense foods to create the highest-functioning connections in your brain.


So: is forgetfulness a problem for you? Ask yourself if any of the following symptoms feel familiar:


•   Forgetting important dates or events on a regular basis


•   Asking the same questions over and over


•   Relying on memory aids more than you used to (checklists, electronic reminders, etc.)


•   Difficulty keeping track of monthly bills


•   Pausing while speaking to think of the right word


•   Problems remembering names


•   Trouble keeping track of regularly used items (phone, keys, etc.)


•   Losing your train of thought often


•   Forgetting what you are doing in real time—leaving a pot burning on the stove, picking up the phone and forgetting who you were going to call, and so on.


If this sounds like you, pay extra attention to the chapters ahead that focus on mitochondria function, oxygen delivery systems, myelination, neurogenesis, and nutrition.


BRAIN WEAKNESS #2: Cravings


When I talk about cravings, I’m not referring to the emotional cravings that stem from loneliness, boredom, or stress. I’m talking about a physiological urge that comes from your Labrador brain. These biological cravings are a sign that your brain needs energy.


Your mitochondria use oxygen to burn fat, glucose (sugar), or amino acids to make energy. If you eat too much sugar, your mitochondria will no longer easily produce energy from fat—they’ll start producing all of your energy from glucose. This means that instead of your brain using fat as its fuel, the fat gets stored in your fat cells and you’ll start to gain weight. Meanwhile, your brain will burn through glucose quickly so you get a blood sugar crash, which your inner Labrador interprets as an emergency, signaling the alarm for SUGAR and SUGAR, NOW. That is a craving in the making!


When I was fat, I was gaining weight and starving at the same time. The calories went into my mouth and straight to my fat cells instead of being used to make energy. I thought I was weak-willed, but I had fallen into a fat trap. Without adequate levels of energy being released from my fat cells, my mitochondria could not make enough energy, and my inner Labrador started begging me to eat more of everything.


I also didn’t realize that toxins were a major cause of my food cravings. The kidneys and liver are your body’s natural detox pathways. Any time you consume something that’s toxic or to which your body is allergic, these organs send out an alarm asking for extra sugar to oxidize or metabolize (in other words, to neutralize and/or eliminate) the offending substance—and compete with the brain for glucose. This detox process leads to low blood sugar and results in cravings.


The same thing goes for any form of brain kryptonite. Very often, we sap our brain’s energy without even realizing it. If you spend a lot of time in a noisy environment or one with bad lighting, your brain has to use a lot more energy to filter out all of the distractions. Remember, you can’t store energy for more than a few seconds, so your brain needs a steady stream of glucose (or fat) to make it. When the demand goes up, your inner Labrador sends the signal, “I need sugar now!”


Have you ever taken your kid to a birthday party at Chuck E. Cheese’s or gone to an amusement park and found yourself exhausted afterward and craving ice cream? That’s because your brain had to work extra hard to filter out all of the stale air, background noise, and flashing lights (not to mention the toxic pizza and snack foods, if you dared to eat any). Your mitochondria probably aren’t making energy as efficiently as possible, and thus they couldn’t keep up with your brain’s increased demand—so the Labrador panicked.


The more mitochondria you have and the more efficiently they function, the fewer cravings you’ll experience. It’s also essential to consume enough fat—and the right kinds of fat—so that the brain has multiple energy pathways and is not overly reliant on sugar.


So: are cravings a problem for you? Ask yourself if any of the following symptoms feel familiar:


•   Frequent blood sugar dips throughout the day


•   Strong desire to eat something sweet after a meal


•   Inability to go more than two or three hours between meals


•   Irritability when hungry


•   Exhaustion after spending time in a noisy or chaotic environment


If this sounds like you, pay extra attention to the chapters ahead that focus on light, environmental toxins, and ketosis (the state your body is in when it is burning fat most efficiently to make energy).


BRAIN WEAKNESS #3: Inability to Focus


When you sit down to read or write something, do you find that you can only concentrate for a moment or two before you become distracted by thoughts, worries, or even things in the environment around you? When your brain can’t focus the way you want it to, it’s virtually impossible to perform at your peak. I suffered with this symptom for many years before I realized that it was largely a result of my fight-or-flight response being turned on when I didn’t want it to be.


Our friend the Labrador doesn’t care about the work you’re trying to focus on or what your kids are saying to you. His job is to keep you alive, so he is busy sussing out potential threats in your environment. Is that blinking light on the stove the start of a fire? Was that “ding” signaling that you got a text message a sign of danger? Is that fly buzzing around your head an animal that’s trying to eat you? (Labradors aren’t that smart.)


Your more highly evolved human brain might know the difference between an approaching car and an approaching lion, but your Labrador doesn’t, and he is always on alert, trying to keep you safe. What a good dog. The problem is, when your Labrador is always screaming “Emergency!” it’s impossible to focus on the things you need to get done.


It gets worse when your brain doesn’t get enough energy. Maybe you overindulged in a few too many beers and all of your oxygen- and nutrient-rich blood went to your liver to help process the alcohol. Now your brain feels like it’s going to die because it has less energy. This is just as stressful to your brain as a tiger, and it signals yet another emergency.


When the brain is low on energy, it stimulates the release of cortisol (the stress hormone) and adrenaline (the fight-or-flight hormone) to make emergency fuel. The adrenaline breaks down muscle in order to access stored sugar reserves, which in turn signals your pancreas to release the insulin needed to metabolize that sugar. The resultant insulin spike creates an even greater brain emergency, and your brain triggers the release of more cortisol, and suddenly you want to flee! How could you possibly be expected to focus with all that going on?


Over time, this cycle can lead to a condition known as insulin resistance—a state in which your body becomes desensitized to insulin. When your body doesn’t respond to insulin, your cells have trouble absorbing glucose, so it builds up in the bloodstream instead of being used to make energy. This creates unstable brain energy, which puts you in and out of fight-or-flight mode throughout the day. The result? You’re easily distracted and can’t seem to focus, no matter how hard you try.


It is possible to stop this cycle and end the fluctuations of adrenaline, cortisol, and insulin in your bloodstream by stabilizing your blood sugar throughout the day. In fact, during the writing of this book, I received test results showing perfect insulin sensitivity while on the Head Strong program—the very lowest score possible, 1 out of a possible 120. When you have stable blood sugar, it will help appease the Labrador, turn off your fight-or-flight response, and allow you to finally pay attention to what you want, when you want.


So: is inability to focus a problem for you? Ask yourself if any of the following symptoms feel familiar:


•   Consistently interrupting others during a conversation


•   Wandering thoughts when trying to concentrate


•   Trouble completing tasks or meeting deadlines


•   Being chronically late for appointments despite your best efforts


•   Difficulty staying organized


•   Inability to multitask efficiently


•   Shifting from one topic to another in conversation


If this sounds like you, pay extra attention to the chapters ahead that focus on ketosis, meditation, and breathing exercises.


BRAIN WEAKNESS #4: Low Energy


Are you tired all of the time, or do you have a predictable energy slump at the same time every day? Do you find yourself moving slower than you’d like, as if you’re trapped in quicksand? Or does your brain just feel foggy, like you’re hungover or jet-lagged, even when you’re not? These are all symptoms of the same brain weakness: low energy.


There are several things that may cause low energy, but the main culprit is poor blood sugar regulation. When you become insulin resistant and your body is unable to effectively process sugar, your brain pays the price. You’ll have brain fog and fatigue and feel like life is passing you by. Luckily, it’s relatively easy to regulate your blood sugar by following the high-fat diet in this program that teaches your body how to burn fat as fuel.


The other main cause of this brain weakness is inefficient mitochondria. No matter how stable your blood sugar is, if your mitochondria can’t produce energy efficiently, you’ll always be tired. Lucky for you, the Head Strong program is specifically designed to make your mitochondria more efficient at creating energy. If you follow my guidelines, you will notice an uptick in your energy level in as little as two weeks.


The final cause of low energy is brain kryptonite. Anything that pulls too much energy away from your brain and into another part of your body will leave you feeling sluggish. Changes to your environment that eliminate toxins will give you a needed energy boost.


So: is low energy a problem for you? Ask yourself if any of the following symptoms feel familiar:


•   Afternoon energy slump


•   Lack of mental clarity or “fuzzy” thoughts (brain fog)


•   Fatigue and muscle weakness


•   Sudden reduction in grip strength


•   Sleep that isn’t refreshing


•   Extreme exhaustion after physical or mental exertion


•   General malaise


If this sounds like you, pay extra attention to the chapters ahead that focus on ketosis, mitochondria, and environmental toxins.


BRAIN WEAKNESS #5: Moodiness/Anger


Most people don’t realize that their mood swings and “uncontrollable” anger are a direct result of a weakness in their brain. Think about the triune brain model again. The most highly evolved “human brain” receives energy last, after the reptile and Labrador are both fed. As we discussed, this part of your brain—the prefrontal cortex—also requires the greatest amount of energy in order to function and therefore contains the highest density of mitochondria. Because of its massive energy requirements and the fact that it gets energy last, this is the part of the brain that usually suffers first when you don’t have enough energy.


You’ve probably already figured out that it’s the prefrontal cortex that helps to control your moods. This part of the brain is in charge of personality expression, decision making, and moderating social behavior. You obviously can’t perform well if you’re making bad decisions and acting poorly in social situations, so it’s crucial for you to get enough energy to this part of the brain.


In retrospect, it’s no surprise that my original SPECT scan showed almost no activity in my prefrontal cortex. Back then, my moods and emotions were all over the place. I had road rage and often snapped at the people around me. It didn’t take much to set me off. Now that I’ve hacked my brain, my moods and emotions are completely different. I’m more patient, even-keeled, and full of joy.


Yes, joy. Even that is hackable.


So: is moodiness or anger a problem for you? Ask yourself if any of the following symptoms feel familiar:


•   Highly active middle finger


•   Tendency to snap at people over small things


•   Lack of patience


•   Depression


•   Mood swings


•   Quick temper


•   Volatile behavior


•   History of impulsive, poor decisions


If this sounds like you, pay extra attention to the chapters ahead that focus on mitochondria, environmental toxins, and brain kryptonite.


No matter where you’re starting from, rest assured that the Head Strong program can help you. Just by using the techniques in this book, I went from suffering from all five brain weaknesses to having none of them. I can now count on my brain to work the way I need it to, no matter what is going on in my environment. The difference this has made on my life, career, and relationships is incalculable, and I can’t wait for you to experience the same type of results.


Head Points: Don’t Forget These Three Things


•   Certain foods, products in our environment, types of light, and even forms of exercise can weaken your brain.


•   All useless stimuli—potential threats, ringing phones, flashing lights, and so on—use energy in your brain.


•   Forgetfulness, cravings, low energy, moodiness, and inability to focus are all symptoms of low brain energy.


Head Start: Do These Three Things Right Now


•   Stop blaming yourself for running out of willpower—it’s not a moral failing!


•   Reduce the amount of stimuli in your environment when you want to focus—turn off the phone, limit alerts from your computer, cover the windows.


•   Make the most important decisions first every day, before you can experience decision fatigue.
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  One and a half billion years ago, the Earth was covered with warm seas and the air was filled with a terrible poison—oxygen—that killed most of the living organisms exposed to it. A few hardy species of bacteria, however, managed to adapt to these harsh conditions by learning how to use oxygen to make energy. These bacteria were able to take oxygen and create a substance known today as adenosine triphosphate, or ATP.


  One of those species—which is believed to have been a small purple bacterium—eventually became embedded in another type of cell. Over the next billion years, those combined cells evolved to form animals and then humans. This ancient bacterium is still within us and continues to create ATP, the energy that our cells need in order to thrive. And new research shows that even today, these bacteria are in charge of what we do—to a greater extent than scientists ever expected. In fact, they call the shots on how you feel on a second-by-second basis.


  What do we call these bacteria today?


  Mitochondria.


  In case you didn’t have enough reasons to talk to your mother every Sunday, here’s one more: she’s the one who gave you all of your mitochondria. Many people think that we receive an equal 50 percent of our genetics from our mothers and 50 percent from our fathers, but we are actually more genetically similar to our mothers. When each of us was conceived, both the egg and the sperm contained mitochondria, but the mitochondria in the sperm—which powered its mighty swim toward the egg—got left behind when the sperm’s tail dropped off as it burrowed into the egg. That means that the mitochondrial DNA (deoxyribonucleic acid) in the fertilized egg that became you came exclusively from your mom. When your yoga teacher talks about “divine female energy,” neither of you probably realizes that she’s actually referring to these ancient bacteria.1


  Ancient bacteria. Divine female energy. Mitochondria seem pretty mysterious and magical, don’t they? Let’s take a moment to understand these tiny powerhouses.


  Mitochondria are cigar-shaped parts of your cells, bound by a double membrane, with the inner membrane tucked and folded inside the outer membrane. The average human cell contains between one thousand and two thousand mitochondria. The cells in the parts of our body that require the most energy—the brain, retina, and heart—contain about ten thousand mitochondria each. That means you have more than one quadrillion mitochondria within your body. That’s more than the number of bacteria living in your gut! And, in fact, our entire respiratory system—our heart, lungs, and blood—exists to deliver oxygen to our mitochondria so that they can make the energy (ATP) that keeps us alive.


  Your mitochondria determine how your body reacts to the world around you. When your mitochondria become more efficient, your mental performance increases. The better your mitochondria are at creating energy, the better your body and mind will perform, the more you can do, and the better you will feel while doing it.


  ATP—THE ENERGY OF LIFE


  The most important thing your mitochondria do is extract energy from the food you eat, combine it with oxygen, and make ATP. We’ve only known about ATP for about a hundred years, and there’s still a lot we need to learn. But we do know that ATP stores the energy required to power us both physically and mentally. Nearly all of your cells need ATP in order to function. Without it, they couldn’t survive—and neither could you. The energy production that takes place within your mitochondria is therefore the single most important function in your body. ATP is your life’s blood or, more accurately, the reason for your blood’s life.


  Think of it this way: You could live for at least three weeks without food. You could live for about three days without water. But without ATP, you would die within seconds.


  The energy stored in ATP is released when it is used as fuel by the body. When your body uses ATP for fuel, it breaks down, creating two by-products: adenosine diphosphate (ADP) and phosphate (P). Remember, ATP is adenosine triphosphate, meaning it contains three phosphate bonds. When two of these bonds are broken off into adenosine diphosphate and one lonely phosphate, energy is released. That energy is the power of you. And those quadrillions of little embedded bacteria actually control you.


  After this process is complete, something amazing and elegant happens. Your body reattaches a phosphate molecule to the ADP, re-creating ATP for it to be used as fuel and broken down again into ADP and P, releasing more energy. In essence, our mitochondria are the original molecular engines, using the same molecules to regenerate energy over and over. It’s a much more efficient way of creating energy than making each unit of ATP from scratch.


  If you’re my father’s age, this concept might sound familiar—it’s strikingly similar to the process of a car engine turning over as it idles or accelerates. The first thing he did when he got a ’57 Chevy was to figure out how to make it go a little faster. If you’re my age, it doesn’t sound so different from the methods my hacker friends and I used to overclock our gaming PCs so they would also go faster, while still war-dialing in the background.


  But our mitochondria are a heck of a lot more powerful than a car engine or a computer processor. There are about one billion molecules of ATP in an average cell, and each molecule gets recycled about three times a minute. Even though you have roughly one hundred trillion cells, a normal person has only about 1.75 ounces (50 grams) of ATP in their entire body at any one time. Each mitochondrial ATP cycle can create about six hundred ATP molecules per second at maximum demand. That means that if you eat 2,500 calories a day, your mitochondria recycle and reuse those 1.75 ounces of ATP so many times that it’s the equivalent of creating four hundred pounds of ATP over the course of the day.


  In case creating energy for every system and function in your entire body wasn’t a big enough job for your mitochondria, they’re also in charge of other essential tasks such as transmitting signals between cells, cellular differentiation (the process by which one type of cell transforms into another), and maintaining the cycle of cell growth and cell death. When you think about it, mitochondria create all the power, control communication, and decide what lives and dies (and when). These little bacteria are actually calling the shots in your biology. I’ve started to see my own body as a big walking petri dish supporting a quadrillion mitochondria, doing whatever they want.


  But your mitochondria have other skills, too. Mitochondria can change their shape and size, and some mitochondrial functions are unique to specific types of cells. For example, only the mitochondria in your liver contain an enzyme needed to detoxify ammonia, a waste product produced when the liver breaks down protein. The different parts of your body also use ATP from your mitochondria for their own specific functions. Your heart, for example, uses its energy to pump blood to your brain and the rest of your body, and your brain uses its energy to think, learn, remember things, and make decisions. Of course, the extra mitochondria in the brain require lots of oxygen to create ATP, so if the mitochondria in the heart are not producing energy efficiently, your brain will suffer from a lack of energy before the rest of your body does.


  Cells like the ones in your brain, heart, and retina that are literally studded with mitochondria are the first at risk when you have less energy available than you need or when those cells waste the energy they were meant to use. When neurons have energy problems, you get cognitive impairment and brain fog. When cardiocytes (heart cells) have mitochondrial defects, you get heart dysfunction and feel tired. When myocytes (muscle cells) can’t make energy, you see symptoms of fibromyalgia and chronic fatigue syndrome. When your enterocytes (intestinal cells) have energy problems, you see leaky gut and autoimmune diseases. And the list goes on. The critical systems in your body all rely on mitochondria to work. Or more accurately, your mitochondria control all of the critical systems in your body.


  Are you convinced yet that you need to “mind your mitochondria,” to quote my good friend Terry Wahls, a physician who wrote Minding My Mitochondria? She hacked her own mitochondria to reverse progressive multiple sclerosis. The exciting thing about mitochondria is that these essential structures are not in the least bit static. The mitochondria in every part of your body are constantly changing. They can be damaged, destroyed, improved, renewed, or outright hacked. There are many things you can do to make your existing mitochondria work better and even to literally grow more of these “power plants” in your cells.


  My own mitochondrial function has been a focus of my biohacking for years, and I developed a wide array of habits to improve their function. In fact, every one of the biohacks I’ve found that has an immediate impact on my energy is a mitochondrial hack, including the ones that reversed my toxic mold exposure and chronic Lyme disease. If I’m starting to feel my concentration waver, I just implement one of my tools for improving mitochondrial performance, and soon I’m back in charge. In other words, when I want to kick more ass, I ramp up my mitochondrial function.


  As I type this sentence, I’m on a stack of mitochondrial energizing supplements because it’s almost midnight, I have four thousand more words to write before I go to sleep, and I’m recording two episodes of Bulletproof Radio tomorrow morning. My mitochondria have to kick ass to get all this done! I’ll share my most important tools for improving mitochondrial performance in this book, including the ones I used while writing it.


  GOOD MITOCHONDRIA GONE BAD


  Before we learn how to upgrade our mitochondria, let’s take a look at what causes mitochondrial dysfunction. After all, the easiest way to perform better is to just stop doing the things that slow you down.


  The most predictable cause of mitochondrial function decline is aging. From age thirty to age seventy, the average mitochondrion decreases in efficiency by about 50 percent. That means that the average seventy-year-old is making about half the cellular energy as the average thirty-year-old. It’s a good thing I have no intention of ever being an average seventy-year-old! This decline in mitochondrial efficiency contributes to almost every symptom and disease that makes getting older suck so much.


  Perhaps that statistic slipped past you. A 50 percent decline in your energy level is considered “normal.” But what if you maintained your mitochondrial performance so that it was the same at seventy as it was at thirty? You’d be the most ass-kicking seventy-year-old on the planet, that’s what.


  Here’s the thing about mitochondrial decay: today it is considered to be inevitable. It’s already started to slowly happen to you, with a speed dependent upon your genetics, your lifestyle, and the decisions you’ll make about how to live your life from here on out. But the rate of that decay is not fixed. It is already theoretically possible to keep your mitochondrial efficiency stable well into old age, so that at age seventy you could be making the same amount of energy (or more) as you did at thirty.


  The trick is to avoid early-onset mitochondrial dysfunction (EOMD) by supercharging your mitochondria now. EOMD was discovered and named by Frank Shallenberger, MD, one of the many lecturers I’ve learned from at the Silicon Valley Health Institute, the anti-aging nonprofit I’ve run for more than a decade. EOMD is defined as the deterioration of mitochondrial function in people under the age of forty. Dr. Shallenberger estimates that about 46 percent of people have EOMD.


  One of the interesting things about EOMD is that most people who have it are asymptomatic. They are not yet suffering from any major symptoms, nor have they been diagnosed with any disease. They may have strong cravings, mood swings, and frequent exhaustion, but they don’t feel sick. Over time, however, EOMD leads to accelerated cell death and cell loss, decreased cell hydration, increased free radical damage, decreased mental capacity, decreased ability of the body to detoxify itself, and mitochondrial decay—which means the mitochondria are destroyed. EOMD is reversible, but mitochondrial decay is not, so the earlier you can catch and reverse this condition, the better.


  Here’s what I want you to know: at any age, mitochondrial dysfunction poses a real threat. It doesn’t matter if you’re under thirty or over fifty. If you want to enjoy an amazing life—not just a comfortable enough one—you’d better prioritize the health of your mitochondria like your life depends on it, because it does. Literally.


  Early-onset mitochondrial dysfunction manifests itself in four main ways:


  MITOCHONDRIA MISHAP #1: Inefficient Coupling


  No, this isn’t Gwyneth Paltrow’s new name for divorce (though it is a pretty accurate term for my high school dating life). Fair warning—the material ahead is pretty geeky stuff, and you can skip ahead to Part II of the book if you’re already convinced that your mitochondria are important and you just want to learn what to do to make them function more efficiently. But if you’ll stay with me for a few pages, you’ll learn why mitochondrial dysfunction happens in the first place and just how much power you really have over your own energy and your own brain.


  The core process the cells in your body use to produce ATP is called the citric acid cycle or the Krebs cycle (named after the scientist Hans Krebs, who discovered it in 1937). The Krebs cycle is an incredibly complex, multistep process, but I will spare you the full flowchart because you don’t need that level of detail in order to change your mitochondria. What you’ll see here is a simplified version instead.


  Before the Krebs cycle can begin, your body converts sugar (or sometimes protein) into glucose, or it converts fat into a ketone body (a water-soluble molecule that the liver produces from fatty acids) called beta-hydroxybutyrate (BHB). Both glucose and BHB can provide carbon and electrons, the raw materials that create energy. Those raw materials form a molecule called acetyl coenzyme A (CoA), and this is where the Krebs cycle starts.


  Throughout each round of the Krebs cycle, your mitochondria oxidize CoA, creating carbon dioxide and electrons. These electrons “charge up” a molecule called NAD (nicotinamide adenine dinucleotide), which turns it into nicotinamide adenine dinucleotide, reduced (NADH). NADH is then one of the superstar molecules for your energy. Spoiler: there are “cheat codes” you can use to get more NADH!

    [image: ]

    Food comes in, turns into electrons.
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  If you have lots of NADH, you’ll like how you feel, because NADH is fully charged with electrons. It donates its electrons to the next step of the Rube Goldberg–like process that runs our biology, the electron transport system. There, molecules move electrons (negatively charged particles) and protons (positively charged particles) across the inner mitochondrial membrane, creating the power that drives the synthesis of ATP.


  The protons and electrons must work in pairs—or as couples. Your body uses their attraction to each other as a source of power by putting a membrane barrier between them. If protons leak out, their partner electrons are left alone and useless—just like me in high school. Your body then uses oxygen to absorb those lonely electrons. But if the electrons and protons stay lined up on either side of your mitochondrial membrane awaiting their reunion, you don’t need to waste oxygen absorbing the loners.


  You can therefore measure your coupling efficiency by how much oxygen you use to create ATP. The more oxygen your body uses, the more protons are leaking, and the less efficiently your mitochondria are producing ATP. That makes you less efficient as well.


  Even worse, using all of that oxygen to absorb single electrons
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  I’ll be honest with you. After all of these years as a professional biohacker—spending hundreds of thousands of dollars hacking my biology and traveling to the ends of the world to seek out the most cutting-edge, extreme, and ancient hacks for improving human performance, I was surprised to learn that it really all comes down to our mitochondria. I never would have imagined the extent to which these billions of tiny bacteria that live in all of us are calling the shots, controlling our energy, brains, and performance and basically determining who we are.


  It’s shocking, but it’s also exciting—because while our mitochondria are controlling us, it’s entirely possible to take control over them by changing the environment around us. Using the relatively simple techniques that you now know, you can start calling the shots. You can decide how much energy you want to have, how you want to feel, and how you want to treat the people around you.


  Since I learned to hack my mitochondria, I’ve become more successful, sure, but I’ve also become a better person. I’m more patient. I’m kinder. I have more empathy. And I’m more present when I’m with the people I love—all because I’ve taken control of my mitochondria, and that has made it easier for me to focus on self-improvement.


  You now understand your body on a deeper level than ever before. You know what you can do to help your mitochondria work more efficiently and what you can do to slow them down. Every time you turn on a light, take a bite of food, or move your body, you are deciding how to treat your mitochondria and how much power you want to have. Once you experience what it’s like to have control over your mitochondria instead of vice versa, it’s hard to ever go back to the way things used to be. I hope you never do. Instead, I hope you enjoy owning this knowledge and the power it gives you over your own destiny. And I hope you decide to do great things with it.
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