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INTRODUCTION


“I’m sorry to tell you this, detective, but the forensic lab called and they won’t have any answers until Friday. We need to find another way.”


No.


“I’m sorry to tell you this, detective, but the forensic lab called and they won’t have any of the results until Friday. We need to find another way.”


Was that it?


As I parked my car on a side street off Santa Monica Boulevard, I picked up the crumpled script on the passenger seat and read the highlighted section:




JOCELYN: I’m sorry to tell you this, detective, but the forensic lab called and they won’t have any of the results until Friday. It’s not looking good. We need to find another way.





It’s not looking good. It’s not looking good. Got it now?


“It’s not looking good is right,” I said out loud to myself as I readjusted my dress, which had become awkwardly pasted to my body after sitting in traffic for more than an hour.
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Even from a very young age, I had always enjoyed acting. In fact, you may recognize me from my incredible first-grade school performance (as I am told . . . by my mom) as Snoopy in You’re a Good Man, Charlie Brown. Or perhaps you know me from some of my finer work: as a background actor in an antialcohol video shown at driving schools in the late 1990s. Yes, unfortunately my commercial success never seemed to match my enthusiasm for the craft, but when you appreciate acting as much as I do and also happen to have grown up in Los Angeles, you get to a point where you decide to at least dip your toe into the water of what’s simply known in LA as The Industry.


And that’s where I was in 2003. At 22 years old, I had scraped the top ceiling of my credit card limit to take twice-a-week acting classes downtown, procure a whole set of headshots to include all my different “looks,” and sign with a zealous manager who could just as easily fight off a bear as charm a snake, whichever was required at the time. To put the ramen on the table while I went to college, I had a part-time job at an upscale toy store at The Grove, a celebrity-studded Los Angeles shopping enclave, working as a costumed character. The store had cast me as “Princess Pretty,” a mortifying title that made me feel almost as itchy as the costume itself, and it was my job to walk around the two-story environment with my trellised pink cone hat and Febreze-scented gown and interact with children in the store as they planned new outfits for their dolls or begged their parents for the mini electric “child” Ferrari in the front window, which cost more than most real cars on the freeway.


I considered this job a slow path to actual insanity. Nevertheless, it was perfect for my fledging career as an actor, because it just so happened that most of the other costumed characters who walked the floor with me were actual (and would-be) thespians as well, and if you had a sudden midday audition during your shift, it wasn’t a big deal to just take off.


The thing is, when I wasn’t commiserating with my buddy the Toy Soldier about the unexpected perils of costumed character work, I was actually getting some auditions. Most of them were for fairly small gigs, like the counter girl handing a family their order in a fast-food restaurant commercial, or having a quick one-liner guest spot on a TV show. These opportunities were a bit like playing the casting lottery, because, basically, if you had a freckle in the wrong spot, you weren’t getting the part.


But my audition that warm day in Santa Monica was different. I was up for the role of the main character in a TV show pilot, which can be a bit of acting gold, because if you get cast and the pilot gets picked up by a network, you’ve got yourself a show—and a steady paycheck. As I clacked down the street in my favorite merlot-colored platforms, I tried to ready myself. Chill out, Julie, just chill. I had rehearsed the scene ad nauseam ever since getting the script a few days earlier. I knew I would be good for the part: a tall, brunette junior detective determined to claw her way up the professional ladder, but with a secret past on the wrong side of the law that could compromise everything—juicy stuff. The tailored pinstripe dress I was wearing clearly screamed young business-professional, and it was even a good hair day. There was only one small problem: I was having trouble remembering the lines.


Memorizing had never been my strong suit. Though I was a good student in school, I found test-taking extremely difficult, as the load of random facts and figures I was expected to remember never seemed to stay in my head for very long. And my memory issues trickled into the rest of my life, too: I’d often forget the names of places where I’d vacationed, people I’d met, movies I’d seen, and heaven help me if I needed to remember a phone number or an address, even if only for a minute. I never gave it much thought, as my mom is similarly “absentminded,” as she calls it, but my penchant for acting really brought this handicap to the forefront. To be an actor, you absolutely have to memorize your lines.


By the time I got called into the little office for my audition, I was, without question, 100 percent totally nervous. I’m sorry to tell you this, detective . . . I’m sorry to tell you this, detective . . . I chanted the lines over and over in my head like a personal mantra, trying to keep a close grip on my starting point. The casting director, a short woman with a friendly smile, ushered me into a private room, while an assistant fidgeted with a small video camera pointed toward me.


“Okay! Julie Morris. It’s nice to meet you.” The casting director grinned at me warmly with what looked like genuine hospitality.


“So great to meet you, too!” I said, trying to mirror her friendliness. What did she say her name was? Did she say? I’m sorry to tell you this, detective . . .


“Jason, are we all set?” she asked the assistant.


“All set,” Jason replied, having clearly done this routine a dozen times already that day. He pushed RECORD.


I’m sorry to tell you this, detective . . .


The casting director tilted her chin upward and set her gaze squarely on me. The comforting smile was gone, and she looked much more focused as she leaned back in her chair. “Okay, Julie. Whenever you’re ready.”


I’m sorry to . . .


Now the room was silent except for the low hum of the air conditioner. I took a deep breath. I cleared my throat. I looked straight at the casting director. And then . . .


I asked for a copy of the script.


I had forgotten the lines.
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More than anywhere else in our bodies, we identify the inner environment between our ears with who we truly are. A tattoo may ensure that the world can see your love of cats, flat abs may make you feel “strong” or “sexy,” and the sudden appearance of a pimple on your chin may knock your self-confidence down one notch for the day. But your mental microclimate feels like the real “you.” It makes sense: We live in our heads all the time! So, to be perfectly honest, I didn’t give my cognitive shortcomings a whole lot of thought for an embarrassingly long time, because I thought they were just part of me. My short-term memory was very poor, and that was that. For the most part, I learned to work around it in my professional life, practicing talks and presentations I needed to make weeks ahead of time to create a routine, rather than a memory; developing a few skills like image or word associations to memorize quick facts (“His name is Chad . . . like my cousin”); and, above all else, writing everything down, before it slipped away forever. It didn’t seem like that big of a deal.


Also on my list of “not a big deal” were ongoing bouts of brain fog, the frequent occurrence of noncircumstantial depression (relatively minor in its severity, but no laughing matter, either), and, worst of all, the gripping anxiety that took over my thoughts from time to time—a double-edged, paralyzing, fear-filled combination of “not being able to get it all done” and “it’s not good enough” that would roll over my chest with the weight of an army tank. But, since these conditions weren’t severe enough to impede my career or social life, I just considered them an annoying, hidden part of who I was—just “me,” right?


Then, in the summer of 2014, something happened to change all that. It had been about 10 years since I’d come to the realization that the acting thing wasn’t exactly going to “work out” for me and found my real creative passion as a healthy chef and recipe developer. I was working on a specialized food project for a restaurateur seeking a new superfood energy drink to add to the menu. While messing around with ingredients, I pulled out an old bag of rhodiola powder, which had somehow ended up in my pile of oddball superfood testing ingredients. I vaguely remembered that rhodiola is energizing and good for athletes, so I decided to try it out in the recipe. Although the resulting drink tasted like dish soap and the addition of rhodiola was promptly rejected, I was curious to know why a rhodiola stash had found its way into my kitchen in the first place and began to do research on what made it a superfood. My search yielded an array of fascinating results, but what I found most intriguing was that beyond just being a great energy food, rhodiola is also known as a “nootropic.” “A what?” I asked at the time. I’ll save the details about incredible nootropic ingredients like rhodiola for chapter 6 (page 77), where you can discover all their secrets, too. But at the time I was so intrigued, I decided to do a little self-test. I began taking rhodiola every day, along with bacopa, another Ayurvedic herb. There is only one distinctly nonscientific word that could adequately sum up the results: WOW.


Within days I felt an increase in sustained energy. Within weeks I found it much easier to “stay in the creative flow.” And after about a month and a half, I experienced my own personal Holy Grail of brain optimization: an improvement in short-term memory. It wasn’t a huge change, mind you, but it was tangible. A brief presentation I had put off memorizing rolled off my tongue after just 24 hours of marinating, instead of the usual one-week minimum. I met a new neighbor and actually remembered her name. A friend told me about an interesting brand of protein powder and my brain neatly filed it in the “things I know” category, as if that was just how I had been doing business all along. It was exhilarating.


And the benefits kept coming. Over the course of a year, with many more plant food and herbal experimentations underway, I noticed that I was able to focus better and easily ward off distractions while I worked. I was considerably less anxious, too, and, oddly, I felt like I had a little more time in the day (probably from not spending so much time worrying). Even after a six-month period marked by several major personal and family-related challenges, the process of bouncing back to center seemed just a little more fluid. I couldn’t believe it: Here I’d been obsessed with the powerful effects that plants can have on health for well over a decade, with a full-time career based on pursuing functional foods that help to optimize the body. I’d done research on foods and created recipes that balance energy, promote heart health, improve strength, enhance beauty, and increase bone density, to name just a few of the many benefits of consuming superfoods. But I had never realized the extent to which the brain could be so malleable, not to mention so powerfully affected by something as simple as food. In fact, I had always assumed that focusing on “brain health” was reserved for individuals who suffer from severe neurodegenerative diseases or psychological imbalances (both of which I can deeply sympathize with, having witnessed their fatal effects firsthand in my own family). Now I was beginning to realize that, in addition to helping prevent and fight disease, even a relatively healthy brain could enjoy significant improvements, too, with just a few simple optimization strategies. It quickly became abundantly clear to me that so many of the challenges I had experienced in the past weren’t “me” at all—they were just signals that my brain needed some extra TLC!


If I sound exuberant, please know that you’re just picking up on my excitement about finally having the opportunity to share with you the best nuggets of what I’ve learned and experienced in the past few years. I wish I had this information and the “food tools” I now have when I was in school, struggling over tests. Or when I was hitting my head against the steering wheel of my car on the way home from yet another failed attempt at a memorized audition. Or even just a few years ago, when I found myself hyperventilating, in tears, because of work-related anxiety. But I’m glad I know what I know now.


I’m not a neuroscientist or a physician, and the subtle changes I’ve made in my diet have most definitely not turned me into a genius or a Zen master, or anything close to them. I’m not able to access the (fully mythical) “extra 90 percent of the brain” any better than anyone else, and I still “lose” the glasses on my head at least once every few days. But a tangible improvement has taken place: There’s a little more light at the top of the stairs these days, so to speak. The brain is an insurmountably complicated environment, and we are all so very different. Yet I, along with thousands of researchers and natural medicine practitioners around the world, can confirm that if you feed your body well, not only will you protect your brain, but, in the process, you just might be able to enhance your experience of life as well.


Wouldn’t you like to know how much your amazing mind is truly capable of? That’s what this book can help you to find out.




In health,
Julie



















HOW TO USE THIS BOOK


The very fact that you’ve picked up this book likely means you’re ready for change. Perhaps you’re feeling less motivated than usual and your mind feels more sluggish than it has in the past, or maybe you have a big presentation at work that makes you wish you could do something to enhance your ability to remember information. It could be that you just feel you haven’t tapped the limits of your own potential and are curious to know how you might expand it. There’s an abundance of reasons for desiring a better-functioning brain, and I can understand why you might want to bypass the first chapters of this book and dive right into the food and recipe sections, with the lure of being able to boost the way you think and feel hanging before you like a gilded carrot. Yet I’m hoping you’ll take the time to read these chapters first, and here’s why.


The brain is enormously complex, and it could easily be argued that what we don’t understand about this fascinating organ is even greater than what we do understand. Nevertheless, having a baseline knowledge of how your brain functions, and what processes and elements support it, can help guide you in taking the next steps toward optimizing the way you think and feel. And that’s exactly what these pages are intended to do.


In part one, you’ll get a working knowledge of basic brain biology and function (Don’t worry, we won’t go too far down this rabbit hole!) and look at the ways we can improve our minds. Next, you’ll expand your knowledge of brain nutrition, and likely identify some of your own needs, as well as pick up actionable steps you can take to create a more brain-friendly diet.


A Smart Plants diet is composed of three tiers: an everyday diet rich in whole, nutrient-dense, plant-based foods* that help protect and support the overall health of your brain; nootropic ingredients that can be added to your diet as a boost, in order to catapult and increase cognition even more; and optional plant-based supplements to consider for further fine-tuning. (All these foods and food-based supplements are explained in detail so you can better understand their qualities and choose the ones that work best for you.) At the end of part one, you’ll have the tools you need to fully customize your own brain-optimization plan using some of the most potent cognition-enhancing foods on the planet.


All the recipes in part two will offer you overall neuroprotection and more balanced brain function, with the benefits highlighted in a Mind Meter at the bottom of each recipe. Most of the recipes use everyday, plant-based ingredients, and while these recipes offer great benefits on their own, you can further enhance their functionality, if you like, by adding specialty nootropic ingredients to the mix. You can find an optional, custom nootropic Brain Boost at the bottom of each recipe, too.


The last section of recipes contains a collection of “rituals”—which are essentially a full-on, functional food party, in easy-recipe form—to help supercharge your brain-building routine. These unique recipes are saturated with top-shelf nootropics and designed for anyone who is ready to take brain function to the next level.


How far down the path of brain optimization you go is entirely up to you. In the meantime, I hope you enjoy the “choose your own adventure” approach to the simple yet powerful foods and recipes that can maximize every aspect of your brain’s performance. This book is here to empower you.


* Smart Plants celebrates a diet that capitalizes on the benefits of eating more powerful plants overall. You do not have to be a vegan to enjoy all the benefits of the foods described in this book.






















Part One


CHANGE YOUR MIND























CHAPTER 1


Shift Happens


“When you’re finished changing, you’re finished.”


—BENJAMIN FRANKLIN, founding father of the United States


In 2014, a group of Stanford bioengineers had a big announcement. For the past few years, they had been trying to create a computer that could function like a human brain, an advance that could hold great promise in the world of robotic prosthetic limbs. Now they had successfully developed a $40,000 circuit board that could mimic the way brain cells communicate with one another, albeit on a much less complex scale. Most exciting, the microchips they had created demonstrated a new level of energy efficiency: They could process data 9,000 times faster than an everyday personal computer, while using significantly less power.


But even with all their sophistication, the models the scientists created still paled in comparison to an actual human brain. The biggest issue was not speed; it was efficiency. In an article published in Stanford Engineering, the project’s lead bioengineer, Kwabena Boahen, admitted, “The human brain, with 80,000 times more neurons than [our computer board model], consumes only three times as much power.” Had the engineers just used the wrong materials? Or is the brain capable of such a superior level of power that researchers couldn’t even come close to matching it?


In 2007, several years before completing his brain-like circuit board, Boahen shared just how efficient a human brain really is during a powerful TED Talk. At the time, the fastest supercomputer in the world was nicknamed “Blue Gene.” Blue Gene, an IBM project using 120,000 processors to process 10,000,000,000,000,000 (10 to the 16th power) calculations a second, was viewed as an absolute beast. But even though Blue Gene was also considered one of the most power-efficient supercomputers in the world, it required 1.5 megawatts of power, or the energy needed to power around 1,200 homes in the United States, to achieve this great processing feat. Incredibly, Boahen estimated that the human brain has a very similar processing speed—around 10 to the 16th power calculations a second. Yet, unlike Blue Gene, our brains only use about 10 watts of energy to achieve all this—about as much as it takes to run a laptop computer.


Although faster supercomputers are now emerging, we still haven’t come close to matching the kind of energy efficiency used every day in a human brain. Indeed, our brain is still vastly better engineered than the best design attempts of our most brilliant scientists—and even the uppermost echelon of researchers aren’t afraid to admit that we still have much to understand and discover about how the brain functions. So, given how powerful, essential, and seemingly automatic this function may be, why are so many of us running around with what might still be considered suboptimal cognition? What does optimized cognition even feel like? And is it even achievable? Can we really change our brains for the better?


These were the nagging questions that led me to track down Dr. Andrew Hill, a cognitive neuroscientist and creator of the Peak Brain Institute, a family of neurofeedback centers located throughout the United States. I had listened to many podcast interviews with Dr. Hill during my initial forays into learning more about what it takes to build a healthier brain and had become increasingly fascinated by his valuable insights into brain performance. Unfortunately, the night before our meeting, my ability to fall asleep took a random and unexpected turn for the worse and, much to my chagrin, it clearly showed the next morning. There were no telltale bags under my eyes, thanks to an effective swoosh of concealer, but even my best attempt at camouflage was no match for the neuroscientist. After one look at a file on his computer (essentially a map of my brain), Dr. Hill politely observed, “It looks like you may be a little under-rested.” I’m not sure what’s worse: Someone telling you that you look tired or someone telling you your brain looks tired.


Since I was meeting Dr. Hill at Peak Brain’s Los Angeles location, I had made the most of my trip by partaking in one of the institute’s quick quantitative electroencephalogram sessions, otherwise known as QEEG or “brain mapping.” QEEG records your brain waves—the patterns of neural activity made up of the same kind of biological electrical pulses the Stanford engineers were trying to replicate in their computer board model—to gain a visual map of brain activity. After sitting perfectly still in a chair for a bit with a cap on my head, the “that was easier than I thought” procedure was over, and my brain was officially on the map—ready to be scrutinized. Which is where, of course, my long night of tossing and turning, along with a decade-old concussion and a few other pesky traits and habits, stood out like flies on a wedding cake to Dr. Hill’s trained eye.


But Dr. Hill’s work with Peak Brain doesn’t simply entail pointing out how your brain differs from what’s considered to be in the “normal” range. He’s interested in helping you improve it. Described as a kind of “gym for your brain,” Peak Brain Institute uses neurofeedback programs to train your mind and upgrade cognitive performance, helping you to enjoy the incredible experience of an optimized brain. Still, I wanted to know what this seemingly elusive “optimized brain” feels like, so I prodded Dr. Hill for more details. “It’s like the windshield wiper fairy paying you a visit and squeegeeing your world,” he said, clearly excited. I was getting excited, too, as he went on to describe how getting your brain into a healthy state means that you’ll find your ideas crisper, your thoughts clearer, and colors seeming brighter. Optimization might also mean that you find it easier to focus or get to sleep, and you may simply experience life more vividly, more intensely, while also feeling more relaxed. You may gain a certain resiliency, too, in the way you think and feel—things that might have bothered you or stressed you out previously may now seem less important and easier to dismiss. In short, you should feel more like yourself.


Even after your brain stops growing—a phase that doesn’t end until you’re in your late 20s or possibly even your early 30s—it is constantly changing, truly from one minute to the next. As I came to the end of my conversation with Dr. Hill, his parting words expressed the intense passion that he feels about his work: “Your brain is going to change to respond to the pressures, the privations of life, the motivations, the access to yummy things, the avoidance of pain—you’re built like this. The system’s job is to adapt the whole time you are alive to minimize pain and maximize gain. So if it’s doing this already, why not get in the driver’s seat and decide what resources you want to adjust. You’re in control of your brain health. Don’t be satisfied with anything in terms of cognition, mood, sleep, or stress that isn’t doing what you want, because the resources are actually tractable to change. Shift happens. So you might as well be in charge of it.”


As I drove home, I ruminated on Dr. Hill’s words. We have drastically more control over our experience of reality than most of us have ever realized, and, without a doubt, neurofeedback is an incredible way to effectively guide cognitive transformation. But, as it turns out, there’s certainly more than one way to literally change your mind.


THE UNIVERSE OF HUMAN EXPERIENCE


It’s no accident that your brain is one of the very first organs that begins to develop when you are still just an embryo, beginning around week six of gestation, right when your neural cord has closed. It’s highly likely that your brain (and, theoretically, your consciousness) will also be the last organ to power off, not when but after you take your last breath. Scientific evidence repeatedly shows that brain cells die independently and at their own rate, which can take days—and potentially even longer—to degrade to a point where they are no longer viable, outliving the very body in which they once resided.


Of course, sandwiched between those extremes is the ineffable adventure of life, for which your body may be the vehicle but your brain is ultimately the driver. Your brain controls every single aspect of your experience, from enabling you to understand the words on this page, to processing the emotion you feel when hugging a friend, to making sure you take a breath without even consciously thinking about it. Your brain controls the colors you see, the way a rock feels in your hand, how you process the smell of a neighbor’s barbecue—and the fond memories of previous summertime dinners that come with it. It controls how you make judgments and decisions, allows you to ponder the future, determines what you perceive as reality, and lies at the core of what makes you feel like you. In essence: The brain defines human experience.
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Looking at this illustration, the important thing to note is that, while we tend to think of the brain as a single organ or unit, it is actually composed of multiple areas, each of which performs a unique set of vital functions. Although all aspects of the brain are important—and interconnected—the ones that are most affected by the information coming up in the chapters ahead are the hippocampus, which controls memory and learning; the amygdala, which is responsible for brokering emotional balance; and the prefrontal cortex (frontal lobe), which is both the most complex and the most recent expansion in human brain biology. The prefrontal cortex is also generally thought of as the “CEO” of the brain, determining what you pay attention to and how you respond to it. Bordering the brain is a semipermeable layer of cells called the “blood-brain barrier,” which, when it functions correctly, helps to maintain a constant and stable environment for the brain, allowing only certain nutrients to enter, while keeping out whatever the brain deems to be a “foreign substance.”


Of course, this is a massive oversimplification of brain function, and since this is essentially a book about food, there’s no reason to plunge into the abyss of neural anatomy here. But the only way to understand how to best nourish your brain is to zoom in just a bit more, because when you do, you’ll realize that your brain is not just a jelly-like organ; it is a profoundly systemized network. It is, in fact, the most complex system in the universe—there are more cells inside your skull than there are stars in our galaxy. The average human adult brain contains approximately 100 billion nerve cells, or neurons, and it’s the incredible way that all these neurons communicate with one another that dictate how you act, think, and feel.


YOUR MENTAL MICROCLIMATE


What did one neuron say to the other neuron so they could connect?


“Call me on my cell.”


Forgive me for telling you the world’s worst joke, but while neurons may not reach for an iPhone anytime soon, they are constantly trading messages nevertheless. Neurons come in all shapes and sizes, but most have a similar composition.




Do You Have a Big Head?


Even though the size and weight of the brain may vary by several ounces from one person to another, these differences have nothing to do with intelligence. What does impact how well you think is the health of the cells in the brain and how effectively they are able to function and communicate with one another.
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Like other cells, neurons contain a nucleus with genes, mitochondria, cytoplasm, and other organelles and are surrounded by a cell membrane. But among the things that make a neuron unique are the branch-like structures called dendrites and axons, which are located on opposite ends of the cell. Dendrites are responsible for bringing information into the cell body, while axons are responsible for taking information away from the cell body. Where’s all this information coming from and going to? Other neurons! Through an electrochemical process, each and every neuron is capable of sending thousands of messages to other neurons, and these special messages say everything there is to know about who you are and what your “mental microclimate” looks like. You’ve likely heard of these message carriers before: They’re called neurotransmitters.


The role of neurotransmitters is to facilitate the communication between neurons throughout the brain, via synapses, the small gaps that separate these cells. Neuro-transmitters are actually a group of brain chemicals that act as a catalyst for all kinds of mental and physical tasks that affect everything from your current mood to how well you’ll sleep tonight, to whether you’re motivated to go to the gym today or remember the name of the person you sat next to last night at a dinner party.


More than 100 distinct neurotransmitters have been discovered so far, each playing a slightly different role. Gaining even a baseline understanding of how neurotransmitters function can give you tremendous insights into your behavior, feelings, and cognitive performance . . . and how you can begin to improve that performance.


To begin with, all neurotransmitters are continually made by your body—just like your hormones and blood cells. Understanding this gives you a much deeper appreciation of how the kinds of foods you eat can affect how well your neurotransmitters are produced and perform. And that’s a valuable insight, as in so many ways, it’s these brain chemicals that really run the show.


HOME ON THE NEUROTRANSMITTER RANGE


Professional fighters are just as tough as you might imagine. The months and years of constant physical and mental battering they endure to prepare for the public ring (only to undergo more of the same) is truly relentless. And while we tend to associate fighters primarily with their bravado—a hyped-up mix of aggression, intimidation, and, in some cases, charisma—their demeanor in the hours directly leading up to a fight may come as a surprise. What you won’t see is the blatant expression of adrenaline that is so obvious during a fight (adrenaline is a neurotransmitter, by the way). A growing number of outlier fighters are now doing the opposite of what you might expect during the pre-fight prep: They’re meditating, listening to classical music, and practicing cutting-edge, structured breathwork.


So why all the calm before the storm? “There’s a sweet spot between arousal and calm,” Alex Jamora tells me as we sit down after a workout. Alex is a good friend and a performance coach who works with professional fighters and athletes, specializing in mobility and breathing techniques as well as the usual strength and conditioning training. Instead of firing up his clients in the hours before a fight, Alex guides them through specialized breathing protocols. Remarkably, these techniques can help enhance focus and emotional control while decreasing anxiety. The longer fighters can maintain a lower level of excitement, the more control and the greater the energy reserves they will have for the fight itself. Even though we tend to think of breathing as an unconscious function, regulatory breathing protocols, like the ones Alex prescribes, are quite purposeful. “The brain controls the body, but the breath can control the brain,” he explains.


As it turns out, neuroscientists fully agree. Studies show that some volitional breathing exercises can trigger the “rest and digest” component of your autonomic nervous system, also called the parasympathetic nervous system. This, in turn, stimulates the body’s longest nerve, the vagus nerve, which connects the brain to the rest of the body. With this prompt, the vagus nerve releases a neurotransmitter called acetylcholine, a catalyst for increased focus, enhanced calm, and decreased symptoms of anxiety. Breath training is an incredible tool for athletes, as well as for the rest of us, for that matter, but having a well-functioning system of neurotransmitters at work behind the scenes can literally help make you a champion . . . or at least feel like one.


While there are a number of ways to classify them, from a functional standpoint neurotransmitters work in systems that can be divided into two categories: inhibitory and excitatory. Inhibitory neurotransmitters slow actions down, while excitatory neurotransmitters turn actions on and/or speed them up. Of course, you don’t need to be a prizefighter to understand that inhibitory and excitatory neurotransmitters are equally important in regulating your body—your overall well-being depends on all your neurotransmitters functioning together as a happy family.


Three of the most common types of excitatory neurotransmitters are glutamate, norepinephrine, and epinephrine. GABA and serotonin are two of the main types of inhibitory neurotransmitters. Acetylcholine, which was mentioned previously, and dopamine, which may already be familiar to you, are two examples of critical chemicals that can actually be both inhibitory and excitatory, depending on where they’re found in the brain. And when all neurotransmitter systems are firing properly, the result is a balanced mental state with a high level of cognitive productivity.


Unfortunately, many of us suffer from a bit of neurotransmitter malfunctioning from time to time. You might experience this in any number of ways, including depression (from minor to severe), brain fog, loss of motivation, overaggression, and an inability to fall asleep, to name just a few. But your personal menu of neurotransmitter malfunction does not have to be a life sentence. Brain chemistry can change by the second, either positively or negatively. And while it sure may feel like it at times, “you” are not the sum of your neurotransmitters. Furthermore, you can drastically improve your body’s ability to manage your neurotransmitters—and influence how you feel and perform—for the better. The key is to encourage a healthy neurotransmitter range, between low and high zones of activity.


Arguably, the biggest misunderstanding about neurotransmitters is that they need to be “balanced.” But the fact is, a “neurochemical imbalance” is no more than a theory because, neurologically speaking, your neurotransmitters function as a regulatory type of system—they are always in flux. That’s why there are no optimal “levels” of neurotransmitters that need to be maintained, as in, say, the case of a nutrient like calcium. Instead, it is the ability to flow up and down the neurotransmitter range, as circumstances dictate, that is an indicator of healthy brain function. Getting “stuck” in either the low or high zones of neurotransmitter activity is often what can lead to problems.


To get a better perspective on how these incredibly influential neurotransmitters work, let’s take a closer look at the most common neurotransmitter systems and how they function inside your central nervous system—and how they impact your life.


Serotonin


Even though serotonin is among the most widely studied neurotransmitters, it’s also one of the most complicated to understand. Although it’s best known for its influence on mood and emotion—and often called “the happy molecule”—serotonin is important for integrating many aspects of brain function, like sleep and appetite. But serotonin has many other roles in the body as well, including regulating the digestive process. In fact, recent studies have shown that up to 95 percent of the serotonin in your body is found in your gastrointestinal tract!


Moreover, serotonin only produces the “happy” results we long for when it is working as a balanced, optimized system. Conversely, when a serotonin system is out of whack, it can produce many ill effects, ranging from severe depression (too little serotonin), to irregular heartbeat and seizures (too much serotonin). Outside of cases that warrant medical attention, arguably the best ways to steady your body’s ability to produce and process serotonin is to regularly partake in relaxing activities that bring you joy; to use supplements or superfoods that naturally offer all the building blocks to create adequate serotonin as your body requires it; and to eat a brain-healthy and gut-healthy diet overall.


SEROTONIN PLAYS A ROLE IN:


[image: ] Mood and social behavior


[image: ] Feelings of contentment and calm


[image: ] Appetite and food cravings


[image: ] Sleep quality


[image: ] Sexual desire and function


[image: ] Memory and learning




Serotonin and Depression


Depression is surprisingly common. The American Psychiatric Association estimates that one in fifteen people suffer from depression each year, while one in six of us will experience depression during our lifetime. Additionally, depression is multi-faceted. No one, including the experts, fully understands its cause—although biochemical, genetic, personality, and environmental factors, among many others, have been cited as likely contributing factors. The good news is that depression is among the most treatable of all mental disorders: Between 80 percent and 90 percent of people who experience depression respond to treatment. But while many people assume that serotonin is the antidote to depression, that assumption is vastly flawed, as not all depression is caused by serotonergic problems. Nevertheless, working to naturally strengthen your serotonin system (and all your neurotransmitter activity, for that matter) can at least be a very good place to start when tackling depression.





Dopamine


Ahh . . . the pleasure chemical. Dopamine is an extremely malleable neurotransmitter, and when you can tie it into a beneficial activity, you’ll gain extra motivation and drive, along with a major boost in cognitive performance. As I briefly mentioned earlier, dopamine can either be inhibitory or excitatory, and it plays a significant role in many parts of the body, including your cardiovascular system and kidneys. In the brain, however, it’s best known for manipulating our behavior, due to its strong “pleasure-reward” influence; and its numerous effects on overall cognitive function are well studied. But for all the good it does, dopamine also has a bit of a bad-boy reputation in the medical world because of the many problems that can develop from overstimulating its production.


In a way, you can think of your dopaminergic system of neurotransmitters as the key that turns on the bratty little kid who lives inside all of us. Your brain loves the feel-good “rush” that comes with a dopamine surge—a surge that might be initiated, for example, when you buy something that you really want; but at that point, rather than being satisfied, your brain greedily cries, “More!” And do you know what ignites a dopamine response more than anything else? Surprises! In fact, if I were to pack this book with occasional random images—maybe a cluster of yellow balloons on one page, followed by a photo of a cute sloth on another—these images would increase your motivation to keep turning the pages, thanks to a sneaky, mild surge of surprise-induced dopamine.


While you may think this idea is ridiculous, chances are you’re already proving its validity every day by indulging in a little habit called social media. The endless scrolling of photos, news updates, videos, and other “surprises” spurs the release of one tiny microdose of dopamine after another, and it is truly addicting on a biochemical level, as your brain screams, “More, more, more!” The creators of social media sites know this power well and they use it—even hiring so-called “attention engineers,” so they can capture more of your time and information for their advertisers’ benefit.


And it’s not just social media. The developers of many apps use the same psychological tactics, too. For example, some fitness apps give you “points” for the number of hours you’ve worked out or the number of steps you’ve taken. Or you may find that, in addition to learning a new language on an app, you can also earn “gemstones,” complete with sparkly animation and an audible “bling!” as a reward. Even my favorite meditation app keeps a running count of how many days in a row I’ve meditated and how many hours I’ve meditated in total. I get a little surge of dopamine at the end of each session when I watch the number grow . . . and it keeps me coming back.


So is dopamine good or bad? Like most things in life, it’s both. While dopamine motivates us into action and feels good when we get a rush, it’s also at the root of addiction. The dopamine “rush” is one of the reasons why it’s so hard to stop using many drugs, such as cocaine or nicotine, and users constantly require larger and larger quantities to supply the desired high; or why gamblers become hooked, unable to cut themselves off from the thrill of just one more chance to win. What’s more, to further understand the pleasure-reward dichotomy, disappointment causes a decrease in dopamine, a phenomenon called “reward prediction error.” For example, if you open a birthday present, expecting the awesome new shoes you asked for, only to discover a pair of itchy wool socks, you’ll experience a drop in dopamine, instead of a surge.


Yet dopamine can be of great benefit, too. For example, in prehistoric days, dopamine motivated us to seek food, build shelter, and create tools, making the dangerous or unknown tasks that were necessary to our survival intuitively pleasurable—“addicting,” even—in a good way.


But you don’t have to forage for berries in the woods to experience a dopamine rush. If you’ve ever spent a good part of a weekend mowing the lawn or cleaning out your car and have experienced a strong feeling of satisfaction and personal gratification from a job well done, that’s dopamine at work. Setting and achieving goals, regardless of how big or small they may be, is one of the best ways to naturally increase your dopamine levels. Not surprisingly, since such a large part of your brain is dedicated specifically to hand control and touch, the more tangible a goal is, the better you’ll feel when you’ve accomplished it. (And good news: The act of cooking—especially whipping up new recipes like the ones in this book—serves as an excellent hands-on, goal-oriented way to naturally experience a healthy rise in dopamine!)


DOPAMINE PLAYS A ROLE IN:
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[image: ] Concentration and memory


Norepinephrine (and Epinephrine)


If you’re wondering what the purpose of this pair of neurotransmitters is, here’s a hint: They’re also known as noradrenaline and adrenaline. These “excitatory” neurotransmitters have similar arousal qualities, which is why they’re often paired. Both have dual roles as neurotransmitters and stress hormones, with these differences: Norepinephrine is primarily released by and activated in your brain, while epinephrine is mainly secreted by the adrenal glands (and some select neurons) and distributed throughout your body.


Epinephrine/adrenaline is released as a reaction to acute stress and pushes you into immediate action, a phenomenon commonly known as the “fight-or-flight” response. The release of these stress hormones also plays an essential role in metabolism, mental focus, arousal, and overall cognition—and it most certainly helped our ancient ancestors fend off and survive attacks from wild boars.


Norepinephrine is a bit different. As a kind of mental “jump-start” neurotransmitter, norepinephrine plays an important role in creating a cognitive environment that promotes focused attention. It also enables us to respond to stress. Its release also impacts mood (when your brain feels energized, you’re often in a better mood). Norepinephrine is very closely related to dopamine—both are synthesized using the same amino acid, tyrosine—and a norepinephrine release is much more impactful and beneficial when it is combined with dopamine, or any other neurotransmitter for that matter. A norepinephrine and dopamine surge brings on the kind of euphoric feeling you’d experience while playing competitive sports, performing music onstage to a cheering audience, or even just finishing the arduous process of doing your taxes for the year. Your brain loves being put to work with ambitious challenges, and norepinephrine is a key component in ensuring that you have the mental “juice” and attention for whatever task you’re tackling. Incorporating exciting or industrious activities into your life that push you out of your comfort zone—as well as including natural sources of tyrosine (such as lentils and soy) in your diet—are two great ways to ensure that your norepinephrine system is performing well, enabling you to effectively execute actions and benefitting how you think and feel.


NOREPINEPHRINE (NORADRENALINE) PLAYS A ROLE IN:


[image: ] Mental energy
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[image: ] Balanced mood


[image: ] Healthy sleep


EPINEPHRINE (ADRENALINE) PLAYS A ROLE IN:


[image: ] Quick decision-making in times of extreme stress (fight-or-flight response)




Can You Balance All the “Mood” Neurotransmitters at Once?


In a way, yes. But it’s not with a pill, or even a bar of chocolate. The answer is through exercise! Physical activity is one of the best things you can do to keep your brain chemistry balanced, by increasing natural levels of serotonin, dopamine, norepinephrine, and other feel-good brain chemicals called endorphins. And as if that weren’t enough, a habit of regular movement also markedly increases the synthesis of brain-derived neurotrophic factor (BDNF), a substance that can protect your brain cells, promote healthy new neuron growth, and enhance memory.





Acetylcholine


While serotonin, dopamine, and norepinephrine steal the show when it comes to balancing mood and overall outlook on life, acetylcholine is one of the most talked-about neurotransmitters when it comes to overall intelligence. As the first molecule to be named a neurotransmitter, acetylcholine is best known for its all-important role in helping the brain to process information. Part of what makes acetylcholine such a fascinating subject for neuroscientists and neuro-enthusiasts alike is that it acts as a powerful neuromodulator; that is, it helps you regulate other neurochemicals and keeps them in check.


As you age, the amount of acetylcholine decreases in your body, making it a significant factor in cognitive impairment. Having a “senior moment” is one of the most common complaints of its deficiency. Additionally, many people who suffer from degenerative neurological diseases have low acetylcholine levels, leading researchers to believe that a healthy range of acetylcholine can help prevent cognitive decline. A brain-friendly diet can be immensely beneficial in that regard—and may even have the potential to help rebuild what is lost.


ACETYLCHOLINE PLAYS A ROLE IN:
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[image: ] Homeostasis after times of stress


Glutamate


Glutamate is a major excitatory neurotransmitter that plays a pivotal role in sending signals between nerve cells and is strongly connected to learning and memory. But glutamate isn’t just found in abundance in the central nervous system; it’s in other parts of the body as well. As a matter of fact, you have a total of about four pounds of glutamate in your own body right now! Considered a nonessential amino acid (meaning you don’t need to consume it as part of your diet and can biologically produce it on your own), glutamate is absolutely crucial to health on many levels. But, like so many things, too much of it can be very damaging to your brain. High concentrations of this neurotransmitter may overexcite your nerve cells, even eventually causing neuron damage and death, a condition known as “excitotoxicity.” Overly high quantities of the stuff can also contribute to depression, obsessive-compulsive disorder, and autism; and glutamate disfunction is often cited for its roll in neurodegenerative diseases such as Alzheimer’s, Parkinson’s, and Huntington’s diseases. Nevertheless, maintaining healthy glutamate function remains a vital aspect of a well-functioning brain, where it also serves as the precursor to yet another all-important neurotransmitter: GABA.


GLUTAMATE PLAYS A ROLE IN:
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[image: ] GABA production


GABA


GABA (gamma-aminobutyric acid), which functions as the brain’s foremost inhibitory neurotransmitter, is so essential that almost all parts of the brain rely on it to function properly. In essence, GABA helps you relax (and is sometimes even called “nature’s Valium”). A healthy level of GABA is always needed to ensure that the excitatory system does not become overactive, and it also helps you feel calm and ready to handle stressful situations. Meanwhile, low levels of GABA can leave you feeling anxious, overwhelmed, and unable to “turn off.”


As noted earlier, GABA is synthesized from glutamate (and, interestingly, can convert back into glutamate, if needed). But since GABA generally cannot cross the blood-brain barrier, while glutamate can, the conversion from glutamate to GABA occurs within the brain itself. Research indicates that GABA may be involved in the production of the hormone melatonin. As a result, it’s thought to influence sleep quality as well.


Many of the tranquilizing drugs on the market are designed to target your body’s GABA levels. However, in most cases, eating healthful foods like the ones recommended in this book will encourage your body’s natural production of GABA more effectively (and more gently) over the long run, while also reducing feelings of tension and stress.




Neurotransmitters: Myth Versus Fact


Myth: Neurotransmitters are found in foods.


Fact: With the exception of a couple of amino acids (glutamate and aspartate), you can’t “eat” more neurotransmitters. However, in most cases, you can eat foods that contain the nutrients that act as direct building blocks for the production of specific neurotransmitters.


Myth: Neurotransmitters are the sole key to brain optimization.


Fact: Many brain-boosting supplements, both chemically derived and of natural origin, would have you believe that neurotransmitters are the “key” to brain health. In reality, neurotransmitters tell only part of the story. Nevertheless, they can certainly have a remarkable effect—particularly on mood and perception—when they are functioning well.


Myth: More neurotransmitters are always better than fewer.


Fact: Your brain, like the rest of your body, seeks balance, not excess. For every powerful benefit of a neurotransmitter, there is an equally undesirable range of nonbeneficial effects when that neurotransmitter is released in excess. (To grasp this point, just think of the side effects of many misused pharmaceutical and street drugs.) Consuming brain-healthy foods and leading a neuroprotective lifestyle overall will not prompt unhealthy “highs” (although these strategies certainly can feel uplifting). Rather, these natural methods will keep you in tune with your actual biological needs.


Myth: The goal is to balance your brain chemistry.


Fact: As mentioned earlier, this statement falls under the “sort of” category. A more accurate way to phrase it might be, “A well-functioning brain has a healthy brain chemistry range.” Like the ocean’s tides, certain neurotransmitters and hormones need to continually rise and fall within your body. When you become angry, your adrenaline and cortisol levels swell to help you respond appropriately. Then, when what prompted your anger is no longer a threat, these chemicals are excreted or recycled by your body. Most neurotransmitter problems boil down to an intake/outtake malfunction: When the brain struggles to release and dispose of neurotransmitters, they collect in your brain, leaving you with an oversaturation, which can have nasty side effects. Alternatively, when your brain has trouble producing neurotransmitters in the first place, you won’t have an adequate supply for situational responses, a deficit that you may experience as brain fog or feeling “off” emotionally. That’s why focusing on a healthy, well-functioning brain as a whole is more effective in the long run than trying to give specific neurotransmitters a “boost.”





GABA PLAYS A ROLE IN:


[image: ] Promoting calmness and the ability to relax


[image: ] Stress relief


[image: ] Enhancing sleep quality
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While it may be tempting to try to raise the levels of certain neurotransmitters in your brain, the key to improving brain health is not to try and dominate your brain chemistry. Outside of clinical care, of course, you certainly don’t want to force a dramatic release of any neurotransmitters or attempt to “stockpile” them in your system. Rather, the most “feel-good,” impactful results are gained by supporting your body’s ability to produce and release neurotransmitters naturally through the nutrients you consume and the lifestyle you maintain.


The moral here is this: Take it upon yourself to create the conditions for the outcomes you desire. The long-term positive cognitive changes you crave will come from optimizing the health of your brain as a whole, not just certain parts of it. This is why the “smart plants” in this book truly live up to their name, as they work in tune with your body to generate homeostasis—the tendency for organisms to self-regulate or maintain their internal environment in a stable condition—safely and effectively. And it just so happens that homeostasis in your brain may bring on more of an enjoyable state than you ever realized.


But general anatomy, brain waves, and neurotransmitters aside, there’s still one more area of neurological health that’s all too often forgotten. Why? Because it’s not in your brain at all.


YOUR OTHER BRAIN


When I spoke with Dr. Barbara Shukitt-Hale, a USDA staff scientist at the Laboratory of Neuroscience and Aging at Tufts University in Boston, I asked her to highlight an area of brain study, within the next five to ten years, that she was especially excited to see continue to develop. Much to my surprise, it was not brain waves, neuron health, or the blood-brain barrier that was on her mind. Instead, Dr. Shukitt-Hale replied, “The microbiome.” So what’s so important about this vast ecosystem of microorganisms (bacteria, fungi, viruses and more) that live in and on your body?


Cognitive function is impacted by all parts of the body, but one system in particular has a very direct effect on it: your gastrointestinal tract, otherwise known as your gut. Often referred to as the “second brain,” your gut is made from the same kind of tissue as your brain (when you develop as a fetus) and is connected to it via the vagus nerve, the long, acetylcholine-activating nerve we talked about earlier, which runs from your brain stem to your abdomen. The vagus nerve acts like a two-way street—a conduit between your gut and your brain. As a result, the two systems influence each other constantly. For example, you may suffer from tension in your stomach when you’re feeling nervous or experience mental “fogginess” after an unhealthy, hard-to-digest meal. What’s more, the gut is partially responsible for many of your body’s neurotransmitter tasks as well—particularly the production of serotonin.


And this is where the microbiome comes into play. Although it’s true that microbes live everywhere in your body, they are most concentrated and have the greatest diversity in your gut (specifically your large intestine). The health of the microbial ecosystem in your gut plays an important role in many of your body’s functions, including its critical influence on various autoimmune disorders. About one in five Americans currently suffers from these kinds of disorders, which include multiple sclerosis and Parkinson’s disease (both of which cause devastating neurological problems). But believe it or not, around 70 percent of your body’s immune system is located in your gut microbiome alone. Consequently, an imbalance in this microbiome, which may be affected by anything from stress to illness to medication, can drastically increase the level of inflammatory chemicals that your body is exposed to, causing you to develop chronic inflammation and potentially serious illness over time. Two preliminary studies have shown that mice injected with compromised gut bacteria were significantly more prone to developing brain inflammation and MS-like symptoms than mice that had a healthy microbiome. It’s safe to say that whether or not you develop an illness, your cognitive function will most certainly suffer if your gut is inflamed.


Not surprisingly, the most important factor in keeping your gut healthy comes down to what you put in it. Foods high in sugar, such as whole milk and sugary soda drinks, can attract unwanted bacteria that have a negative impact on the microbial balance of the gut. A 2013 study found that diets rich in animal protein, like meat and cheese, have a dramatically negative effect on gastrointestinal health as well, by promoting the growth of harmful bacteria and causing inflammation. For anyone who is allergic to gluten, glutinous grains like wheat can create a similar problem. Apart from foods, some drugs like antibiotics can have devastating effects on your microbiome balance; these drugs are like little bombs exploding in the healthy world of your gut, and it can take months for your body to recover and replenish the good bacteria it has lost. Consequently, these types of pharmaceuticals, and even antacids, should be taken only when they are truly necessary.


So how can you improve the health of your gut microbiome? Once again, with food! Nourishing your gut flora is extremely important for the health of your body as well as your brain. We’ll get into all kinds of delicious fun for your microbiome in the upcoming chapters. But, for now, just remember: Happy gut = happy brain.


[image: ]


By now we’ve delved into how your brain works, as well as just how wondrous your mental universe—a flurry of various chemicals, electrical impulses, and biological components—really is. I have no doubt that you’re already aware of many factors that are considered essential to brain health (and whole body health), including quality sleep, adequate hydration, and regular exercise. But, ironically, it’s easy to forget one of the most important components of all: diet. After all, the things you put into your body are precisely what become your body, and that applies to your brain too. In short, your ability to learn, focus, conceptualize, remember, and even shrug off stress is directly related to the food you put on your plate, which can make all the difference in how you think and feel.


[image: ]  Chapter Cheat Sheet:  [image: ]


SHIFT HAPPENS


Although there are many layers of complexity in your brain, ultimately they work together as a network to dictate how you act, think, and feel. Furthermore, your brain is designed to constantly adapt to the decisions you make, including what you choose to eat. Making effective dietary choices puts you in control of your own cognitive performance.


[image: ] Identify your specific cognitive goals, including behaviors and emotions.


[image: ] Create the conditions for the outcomes you desire: Don’t try to forcefully manipulate individual neurotransmitters (unless you’re under the supervision of a medical professional); instead, follow a cognition-friendly diet and lifestyle to optimize neurotransmitter activity (and thus, brain function) as a whole.


[image: ] Make nourishing your gut flora a priority to support the health of your brain.
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