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PRAISE FOR THE HEALTHY BRAIN BOOK

“An empowering guide for the care and feeding of your body’s most precious organ.”

–David Perlmutter, MD, author of the New York Times bestsellers Grain Brain and Brain Wash

“The Healthy Brain Book will be the gold standard for holistic doctors and the public for preventing and treating common brain ailments. I give it a 5-star rating for its cutting-edge content and easy-to-understand format.”

–Mark Stengler, NMD, coauthor of Prescription for Natural Cures

“An engaging, encouraging, and empowering book with a focus on brain health—running the gamut from pediatrics to geriatrics—that makes it unique.”

–David L. Katz, MD, MPH, past president of the American College of Lifestyle Medicine

“The Healthy Brain Book is a gem, offering science, wisdom, and practical strategies that are essential to preserve and improve our brain power. Highly recommended!”

–Eva Selhub, MD, author of Your Brain On Nature

“The Healthy Brain Book is an outstanding addition to any library on human health. No one makes science more interesting, understandable, and relevant than Dr. William Sears. Packed with usable, easy-to-implement tips, it will answer every question you’ve ever had about how the brain works and why it matters for your overall health.”

–Jonny Bowden, PhD, CNS, author of The Great Cholesterol Myth

“The Healthy Brain book is a complete and cutting-edge guide on how to take optimal care of what’s between your ears. You can build your best brain at any age. In the most fun and interesting way possible, America’s favourite pediatrician, Dr. Bill Sears, and world-renowned Alzheimer’s expert, Dr Vincent Fortanasce, have teamed up to share their most recent, effective, and easy-to-understand tips on how to sleep, think, and remember better than you ever have before. It’s time to go from neurotoxic to neuroplastic! If you want to have a smarter, sharper, happier, omega-3 rich, gluten-free noodle, just turn the page!”

–Bryce Wylde, DHMHS, guest expert and medical advisor for The Dr. Oz Show
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AN OPENING NOTE FROM DRS. BILL AND VINCE AND COACH HAYDEN

Perhaps you are reading this book because you are already experiencing depression or anxiety, struggling with attention-deficit/hyperactivity disorder (ADHD), or feeling the early effects of Alzheimer’s disease. This book will help you heal. Perhaps you are worried about developing one of these, and want to know the best way to prevent that from happening. We can help with that, too.

In our decades of running medical and health-coaching practices, and in our family lives, we have made brain health our research and our hobby. Not only that, all three of us have spent much of our professional and parenting lives managing “the Ds”: depression, ADHD, obsessive-compulsive disorder (OCD), bipolar disorder (BPD), and AD (Alzheimer’s disease). All of these “Ds” we simply call “stuff.” Throughout this book you will read our personal journeys from debilitating “stuff” to vibrant brain health—through the use of our healthy brain plan.

In choosing what brainy health tips to give you, we first selected those brain-health tools from our decades of medical experience that worked for most people. Next, we chose those supported by solid science. Finally, we put all these tips and tools together into a healthy brain plan that will give you the fastest feel-good effects.

In Part I, you will learn how to acquire these top brain-health skills. Then, in Part II, we will guide you in using these self-help skills to heal from the brain imbalances you have, so that you may need to take fewer pills. Using our skills-before-pills model (and sometimes skills and pills), we will help you craft your personal recipe for better brain health. Last, in Part III, we’ll answer many of the common brain-health questions you may still have.

BRAIN-HEALTH PROBLEMS–NOW THE TOP MEDICAL CONCERN

If you’re worried about your brain health, you aren’t alone. Consider these scary statistics:

•Neuroscientists predict that 40 to 50 percent of people will “lose their mind” by age eighty-five.

•Similarly, the American Academy of Neurology estimates that 40 percent of baby boomers will develop dementia at some point in their lives. When Dr. Vince started his neurology/psychiatry practice, he saw one patient a month with dementia. Now he sees three to four a week!

•For the first time in history, cerebrovascular disease is now more common than cardiovascular disease. The brain is now sicker than the heart.

•The American Academy of Neurology noted that 18 percent of the world’s population—namely America and Europe—is responsible for nearly 50 percent of people with Alzheimer’s.

•Insulin resistance and type II diabetes presently affect 60 percent of people nationally. In Dr. Vince’s practice, 75 percent of the people he sees, especially those with dementia or early Alzheimer’s, have insulin resistance, which is why Alzheimer’s is sometimes called type III diabetes.

•By 2014, $84 billion had been spent on drug research and development to prevent, reverse, or stall Alzheimer’s deterioration. All have failed.

Even if you may feel fine right now, the outlook is grim. So be smart! The best thing you can do for your brain health is to change unhealthful habits before you start feeling their effects. By the time you start feeling “sick and tired,” mental and physical tissue damage is already done, and it takes much more mental and physical effort to reverse this damage than to prevent it in the first place. We call this preventive medicine—“preloading” yourself with a healthy brain and healthy brain abilities before you start experiencing disabilities. Whenever we are treating a patient with a debilitating brain illness, we are always thinking, “I wish I could have counseled this person years ago to preload their body and brain.” If you start following our healthy brain plan now, your brain will thank you later.

KISMIF: KEEP IT SIMPLE, MAKE IT FUN

We wrote this book with your brain in mind. After insightfully listening to what readers want and studying how our brains like to read, we felt it was important for you to first understand why we wrote in the style you will read.

“Eye feel good.” Since your brain is an extension of your eyes, if your eyes like what you see, your brain will also register “like!” The opposite is also true: if you clutter your eyes, you clutter your mind. In too many brain-health books, the print is too small, the paragraphs are too long, and the pages are simply not fun to look at. If your eyes feel good about what they see, your brain is more likely to enjoy and remember what you read. For this reason, we present each page with an “eye feel good” appearance. Enjoy your “eye candy”!

Seeing is remembering. The saying “a picture is worth a thousand words” is neurologically correct. Because the visual centers in your brain are so prominent, you enjoy and remember things more if they are partnered with pictures. At the end of many paragraphs we have an illustration that summarizes what you just read and visually imprints the message into your brain. Read it. See it. Reflect on it. Following this format, what you read about helping your brain health literally “sinks in.”
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PLAY SHOW AND TELL

Yes, a picture is worth a thousand words, but a moving picture is even better. Throughout this book, we give you links to watch what you just read. Simply enter the link into your phone’s browser and tap “Go” to watch our most important brain-health tips, such as Dr. Vince doing isometric exercises, Coach Hayden doing yoga, and Dr. Bill narrating an award-winning animated version of how to open your personal internal-medicine pharmacy. Enjoy!



If you laugh, you will learn. In neuroscientist speak, this is called emotional arousal. When you smile, laugh, or even cry about a story or illustration, you are more likely not only to remember it, but to take action because of it.

That makes sense! Your brain loves logic. When something you hear or read makes you think “That makes sense!” it sticks in your memory and motivates the rational “I gotta do it” center in your brain.
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To do this, we first rivet the reader with words that stick: “You’re a fathead!”

You’re surprised, which turns up your alertness neurochemicals. You smile and wonder, “What on earth does ‘fathead’ mean? I have to know.”

Then we follow with the explanation, “Your brain is mostly made up of fats,” and the message, “Therefore, you need to eat more smart fats.”

“Oh,” you conclude, “that makes sense!”

Show me the science. You may want scientific studies to validate what your common sense tells you. We fulfill your wish with references in the Endnotes, page 349.

We relax your brain. Too many books exhaust the reader with information overload, causing what is known as “reader fatigue.” Instead of presenting too much information, too fast, we help you catch the “core concept.” Your brain likes to get right to the point. Each paragraph makes one point, and often opens with a short, bolded sentence or phrase telling you what you’re about to read.

If you’re still feeling overwhelmed by reading, try using the “thirty-second rule.” If possible, after every thirty seconds of reading—the average time it takes to read an average paragraph—take five to ten seconds, look at the paragraph and the illustration, quiet your mind, and let the core concept sink in.
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Are you now riveted to read?


Our main message: using this book as your guide, make brain health your hobby.



We wish you happy brain health!




PART I

AN ALL-AGES, ALL-AILMENTS PLAN FOR BRAIN HEALTH

Perhaps you want to empower yourself with the smartest and most science-based self-help skills to smarter and happier living so you won’t be one of those scary Alzheimer’s statistics. These preventive medicine tools are for you. Or perhaps you or your loved ones already suffer from a brain-health problem, whether age related such as dementia, or any-age ailments such as depression, anxiety, or ADHD. These healing tools are for you.

We start in this section with a tour through your brain. The better you understand how your brain works, and the ways it is vulnerable, especially as you age, the more motivated you will be to help it behave smarter and happier. Then, we lay out the self-help skills of our healthy brain plan, which you can customize to best fit your needs, whether preventive, healing, or some combination of both.

In this guide to making brain health your hobby, we empower you by helping you:

•understand each “plant” in your brain garden and how to feed and fertilize it.

•eat smart foods, which we call “medicines for your mind.”

•avoid dumb foods and drinks, which we call “anti-medicines for your mind.”

•enjoy good gut health—your gut is your second brain!

•move more and sit less to live healthier and happier.

•think-change your brain by using smart stressbusters.

•enjoy sleep-well strategies for emotional health.

These tools stock your personal preventive medicine cabinet as you help yourself prevent and heal from depression, anxiety, Alzheimer’s disease, and other causes of mental unwellnesses you will learn about in Part II.

Our wish for you: use more self-help skills so you need less pills.

Enjoy your trip through your brain and putting together your personal brain-health formula!




CHAPTER 1
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GROWING YOUR BRAIN GARDEN

Imagine you’re planting a garden. To get the garden to flourish, you have to plant healthy seeds; feed, fertilize, and water them; prune the plants; pick the weeds; and keep out pests. Likewise, to get your brain garden to flourish, you have to “plant” healthy brain cells, feed and fertilize them with smart foods, irrigate your brain tissue with healthy blood vessels, prune unused brain tissue (and replace it with new tissue), and keep out pesky toxic thoughts. You can do that!

OUR HEALTHY BRAIN PLAN AT A GLANCE

The healthy brain plan is designed to help you grow your brain garden. The plan has four different dimensions that you’ll see come up again and again throughout the book.

To help you remember the four ways our healthy brain plan helps you grow your brain garden, we call it the LEAN approach to brain health:

•L—Lifestyle. Your lifestyle is how you live and learn, and how you use the tools of our healthy brain plan.

•E—Exercise. Science shows movers tend to have larger and healthier brains. In chapter four, you will learn how movement helps nourish your brain garden and increase the size of your brain.

•A—Attitude. Think happy thoughts! Happy thoughts grow the happy centers of your brain. Sad thoughts—we call them toxic thoughts, if you have too many and dwell on them for too long—grow your sad center. One of the most riveting reads in our whole healthy brain plan is chapter five, on how to grow your happy center and shrink your sad center. You will also learn how to keep toxic thoughts from polluting your brain garden.

•N—Nutrition. The brain, above all other organs, is affected by what you eat, for better and worse. In chapters two and three, you will learn what foods help keep all parts of the brain healthy. These supersmart foods act like smart fertilizer to help the brain garden grow smarter.
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TAKE A SMART AND FUN TRIP THROUGH YOUR BRAIN

Let’s take a quick look at your brain’s key “plants”—and how our healthy brain plan grows each one of them.

1. GROWING BETTER BRAIN CELLS

When you’re growing a garden, you start by planting seeds. In your brain garden, the seeds are your brain cells: all 100 billion of them. And there are two parts of those brain cells that are key to making sure they are able to grow: the cell membrane, and mitochondria.
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Mind your cell membranes. It’s a medical truism that every organ of the body is only as healthy as each cell in it. And cell health begins with a healthy cell membrane. The cell membrane is like a flexible bag that holds all the genetic and energy-producing material inside your cell. When cell membranes are healthy, they are selective and protective. They let smart nutrients from the nearby blood vessels seep through into the cell and help it grow better, while screening out dangerous chemicals, called neurotoxins, that poison your brain garden. Think of a brain cell membrane as having millions of tiny entry doors, called receptors, that welcome nutrients into the cell and then send the waste material from energy generated within the cell back out, into the bloodstream. The healthier your cell membrane, the healthier your brain cells.

You’re a “fathead.” Cell membranes are composed mostly of fats. (Your brain tissue is 60 percent fats.) A healthy cell membrane needs the perfect balance of flexible fats (the omega fats you will learn about on page 32), which mold into whatever configuration the tissue needs, and stiff fats (healthy saturated fats), which keep the membrane from becoming too squirmy. An imbalance of these fats can cause cell membranes to be too stiff, fragile, and leaky, so they are no longer selective and protective. This means your cell membranes are highly influenced by what you eat.


BIRTH OF THE “FATHEAD”

Dr. Bill’s longtime message to pregnant mothers, “You’re growing a little fathead!” began with his voracious appetite for learning about why the human brain is mostly fat—one of the most meaningful messages he ever learned from his many “fat scientist” mentors.

Humans are the only species of land mammal that birth fat babies, and the theory is that extra adorable baby fat acts as a fuel insurance policy for the growing brain. As you will later learn, the smart fat diet that fuels the rapidly growing baby brain—momma’s milk—highlights how important a smart-fat diet is, not only in those early years of rapid brain growth, but throughout life for brain maintenance and repair. (See chapter two for more about why eating healthy fats is smart for the brain—at all ages.)



It’s your mitochondria, man! What happens inside your cells is important for cell health, too. Your brain is called a hypermetabolizer, meaning it uses more energy per gram of tissue than any other organ in your body. What produces all this energy are thousands of microscopic energy generators called mitochondria, or “mighty chondria.” The better you feed and care for these mighty mitochondria, the more energy they make. Mental fatigue, or “brain fog,” is partially due to not eating enough smart foods to feed the mitochondria. There is even a “disease” in the doctor’s dictionary to describe this—mitochondrial dysfunction.
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Movement makes more mitochondria. Physical exercise is good for more than your muscle cells. It also builds more mitochondria in your brain, to make more energy for better brain performance. Besides aerobics, think neurobics.

2. BRANCHING OUT: FORMING YOUR MENTAL SOCIAL NETWORK

From each brain-cell seed in your brain garden extend branches—nerve fibers, called axons and dendrites—that make the brain cell look like a baby octopus or a tiny tree with many branches. Each brain cell may send out ten to fifteen thousand branches to other brain-cell branches. Like adding Facebook friends grows your social network, new branches grow your neuro-network. At birth, we have one hundred billion of these nerve fibers; by seven years old these nerves have grown trillions of branches. Imagine a little bush growing more “bushy” and connecting with other bushes throughout the brain.

Each of these branches is like an electrical wire along which nerve impulses travel. Simply put, how smart we are is influenced by how fast electrical messages travel down our nerve fibers and how many connections they make with other nerves.
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Make mighty myelin to make nerve impulses travel faster. The better you insulate the nerve fibers the faster and more efficiently electricity flows. The insulation on your nerve fibers is called myelin. Like insulation on an electrical cord, myelin keeps nerve impulses flowing along their intended pathways rather than leaking out. By increasing electrical efficiency, it enables nerve cells to carry electrical messages a hundred times faster than they could alone. So the more you can protect your myelin, the healthier—and smarter—your brain. Damaged or “frayed” myelin is the root cause of many brain illnesses.
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Eat smarter foods, grow healthier myelin. Myelin is mostly fat. This is what makes it appear white—hence why it is called your “white matter,” in contrast to the rest of your nerve tissue, or “gray matter.” Because myelin is mostly fat, the “smarter” the fats we eat, the smarter we become. And because fat is prone to oxidation, or “turning rancid,” we also need to eat foods that are high in antioxidants to protect our myelin. Our healthy brain plan helps you make smarter myelin.
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My lesson from “Dr. Myelin.” To learn more about how myelin gets made and gets frayed, we consulted the now late Dr. Bartzokis, Professor of Psychiatry at UCLA. He taught us about millions of myelin-making cells, called oligodendrocytes (let’s call them “O-cells” for short), which are spider-like cells that spin a web of myelin around each nerve, like bubble-wrapping a precious glass. The more wrapping, the more protection. When the myelin starts to wear out, like insulation on electrical wire fraying, these O-cells are programmed to repair and protect nerve fibers by making more myelin. In fact, Dr. Bartzokis told us that he believed the ability to make more myelin is what made human brains more resilient than the brains of other animals. Because these O-cells work so hard—they use even more energy and produce even more exhaust than other brain cells—they need more supersmart foods to nourish and protect them. Neuroscientists call the nutrients in these smart foods neuroprotectins.

3. NOURISHING YOUR NEUROTRANSMITTERS: HOW BRAIN CELLS TALK TO EACH OTHER

How smart we are is also influenced by how well our nerve cells “talk to” neighboring nerve cells. There is a gap, called a synapse (Greek for “to bind together”), between cells in nerves and the brain. For nerves to communicate, biochemicals called neurotransmitters bridge this space like sparks flying across the gap. (So far more than sixty transmitters have been discovered, though we’ll mostly be talking about four—serotonin, dopamine, norepinephrine, and GABA.) The end of a branch of one nerve cell acts like a sender, emitting these biochemical sparks that search for a receptor on the neighboring cell, like keys trying to fit a lock. As their name implies, neurotransmitters transmit biochemical text messages in your brain. The more quickly and easily the texts go back and forth between the brain cells, the better your brain works.

When neurotransmitters misfire. Smart and contented thinking depends greatly on how well these neurotransmitters help one cell talk to another. If these neurotransmitters misfire or misfit, your thinking misfires. Many mood disorders, such as depression, anxiety, and bipolar disorder, are thought to be caused by misfiring neurotransmitters. In neurospeak, there’s a problem in the “gap” where nerve cells talk to each other. Treatment of these neurological and emotional issues relies upon getting the neurotransmitters to fire and fit properly. Smart foods help these neurotransmitters fire smartly. Think of it this way: fake food plugs the locks so the keys can’t fit; real food helps the locks and keys fit. Since neurotransmitters are the language of your brain, you should nourish them.


NEUROTRANSMITTERS: THE NEUROCHEMICAL BASIS OF “YOU”

Your neurotransmitters are the neurochemical language or text messages that manage the thoughts and emotions that fill your brain. Their levels are what make you feel happy, sad, joyful, and all those fluctuating feelings you experience in daily living. The importance of “neurotransmitter balance”—the balance between all those individual neurotransmitters—is the current buzz among brain-health therapists. In chapter five, “Think Smart: Eight Stressbusters to Think-Change Your Brain,” you will learn how to nourish your neurotransmitters into a happier “you.”



4. MAKING HEALTHIER BLOOD VESSELS: IRRIGATE YOUR BRAIN GARDEN

Like any garden, your brain needs irrigation to deliver nutrients. Your brain is one of your most vascular organs. An organ is only as healthy as the blood vessels nourishing it, so it stands to reason that the organ that works the hardest enjoys the richest blood supply. Your brain uses 25 percent of all the blood your heart pumps. Another reason your brain needs healthy vessels is to drain the excess heat and waste products produced by the brain’s high metabolism.


Think: The better my blood vessels, the better my brain.



When blood vessels fail. Blood vessel damage—more typically called a stroke—is one of the leading causes of disability and death. Some people demonstrate memory loss due to multiple small strokes, called mini-strokes. And dementia is aptly described as “hardening of the brain arteries.” As you will learn in the following chapters, our healthy brain plan relaxes arterial walls, helps keep the vessel linings smooth, and the blood cells less sticky—all of which increase blood flow to nourish and protect your beautiful brain.


YOUR BRAIN-GARDEN PARTS

•Brain cells, or neurons, are the plants—all 100 billion of them.

•Axons and dendrites are like the limbs and branches of the brain cells.

•Gray matter is the neurons, both the brain cells and axons and dendrites.

•White matter is the tissue, such as myelin, and cells that hold the other brain tissue together.

•Synapses are the gaps where one brain cell connects with another.

•Neurotransmitters are the biochemical text messages that travel from one branch to another across the synapse.

•Myelin is the fatty insulation that helps nerves transmit messages faster.

•Oligodendrocytes, along with astrocytes and glia cells, help grow, maintain, and repair your neurons. They are the supporting cast that help the stars of your brain, your neurons, perform better.

•Blood vessels are the irrigation channels, supplying blood and nutrients to the brain.




WHERE IN YOUR BODY IS YOUR “MIND”?

For centuries neuroscientists have been searching the brain for the location of our “mind,” as if there were a magical center for it. No one has ever found that center, most likely because they have been looking in the wrong places.

Beginning in the mid-eighties, neuroscientists started theorizing—and later proving—that our “mind” is really the sum total of all the electrochemical and biochemical currents (what we call biochemical text messages) that travel throughout our brain and body, connecting the brain to all the cells in our body and to all of our other vital organs, especially our “second brain,” the gut. With that insight, neuroscientists now use the more encompassing term “body-mind” to describe the part of us that manages our thoughts and feelings, instead of the half-truth “mind.”

Throughout this book you will take many trips through your body-mind to connect the dots between how you think, feel, and act.



SIX SMART FACTS YOU MUST KNOW ABOUT YOUR BRAIN TO KEEP IT HEALTHY

Modern medicine, surgery, and medications enable us to live longer than at any time in human history. But even though our lifespan is longer, our brainspan (the years we live before losing some of our mind) is getting shorter. We may be living longer, but we are not living smarter!

In the first part of this chapter, you met the major plants in your brain garden. You will now learn how to nourish and protect them.

1. YOU NEED TO NOURISH YOUR “FATHEAD”

The smartest organ in your body is also the one most vulnerable to getting sick. Two biochemical features that make our brains so smart are also the ones that make it more vulnerable to disease.

We’re “fatheads.” Unlike tissue that is mostly protein, such as muscle, our brain tissue is 60 percent fat. As you just learned, that fat is crucial for providing myelin insulation on nerve fibers to make impulses travel faster. But that fat is also very vulnerable to attack from the number-one tissue damager, oxidative stress. Oxidative stress turns fat rancid. (Remember how that fatty fish fillet smelled after you mistakenly left it out all night? It oxidized.) But where does oxidative stress come from? Like exhaust produced from a hard-working engine, it comes from the brain itself.

We rust. As we’ve seen, the brain uses more energy than any other organ. While you may think that your heart would be the hardest-working organ in your body, it’s really the brain. The heart is a relatively simple organ, automatically pumping blood 24/7, while the brain is amazingly complicated and continuously changes. Even though the adult brain weighs only three pounds, just 1 to 2 percent of your entire body weight, the brain uses 20 to 25 percent of all the energy from the foods you eat and 20 percent of the oxygen you breathe. All this “hypermetabolism” causes a lot of wear and tear, called oxidative stress, also known as rust. Aging brains in particular rust. Our healthy brain plan is really an anti-rust remedy.

[image: ]

Following the natural brain logic that is the hallmark feature of our book:

•“I’m a fathead, therefore I need to eat more smart fats.”

•“I oxidize, therefore I need to eat more antioxidants.”

That makes sense!
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THE BRAIN IS YOUR FASTEST-GROWING ORGAN

In the womb, our brain begins as a single cell and multiplies to billions of cells by birth, with trillions of connections. The baby brain grows fastest in the third trimester of pregnancy, when it is making an estimated 250,000 connections a minute. The brain then triples in volume by two years of age and reaches 90 percent of its adult volume by age five. At age sixteen, the brain is full size, yet not fully developed. By twenty-four years of age, the brain prunes itself down to a mere five trillion connections and reaches a stage where we consider it to be “adult.”

The brain continues to grow and transform throughout our life, especially the hippocampus, the center of memory and learning. Our brains are always forming new connections, and we can grow five thousand new brain cells each day by a process called neurogenesis. It’s the growth of these new connections and cells that is essential to keeping our brains young.



2. YOUR BRAIN GARDEN NEEDS PROTECTION

As the main organ that makes us human, the brain should be the most protected. The good news is, besides being enclosed inside a thick skull, most of the tissues of the brain are defended by the blood–brain barrier (BBB), a one-cell-thick protective wrap that acts like a smart filter, letting in the nutrients the brain needs while screening out harmful chemicals that get into the bloodstream, called neurotoxins. The bad news is this barrier leaks. In fact, many neurodegenerative diseases can be attributed to a leaky blood–brain barrier. You’ve heard of “leaky gut.” A related malady is “leaky brain.” Our healthy brain plan protects your BBB from leaking.

A neurotoxin’s trip across the BBB. The BBB is a picky eater, allowing smart foods through and excluding toxic foods—sometimes. Let’s follow the artificial sweetener aspartame, a chemical additive that behaves artificially when it gets into the brain, on a trip through the body. Let’s call it Toxi. (Dr. David Perlmutter, author of Grain Brain, and other noted neurologists teach that aspartame is a top “toxi.”)

Toxi goes into the mouth where the taste buds sort of enjoy it, and that’s where the fun ends. The first barrier it has to survive is the gut barrier, which screens out toxins that are bad for the body. Let’s say Toxi gets through the checkpoint of the leaky gut and into the bloodstream. It makes its way throughout the rivers of the body and eventually gets into the rivers of the brain that irrigate the growing brain garden. If the BBB is healthy, Toxi will be kept out. If not, Toxi forces his way through the leaks and becomes a neurotoxin.

Vulnerability to “leaks.” The BBB screening mechanism doesn’t always work, especially at two vulnerable ages in the life of your brain: when you are a growing infant and young child, and when you are a senior. The younger and older the brain, the more vulnerable it is to having a leaky BBB. Because the rapidly growing brain of a child is more vulnerable to neurotoxins early in infancy, Dr. Bill’s patients get his sermon: “Be a pure parent! Keep neurotoxins out as much as possible.” Plus, if and how much the BBB starts leaking as we get older is very individual and depends on how you feed and protect it.

Another imperfection of the BBB is that it is not as protective in all parts of the brain, and some parts of the brain never develop a BBB at all. For example, the hypothalamus—the structure in the brain that most affects mood, memory, and learning—is very vulnerable, as is the pineal gland, the pea-sized structure that regulates melatonin, an important sleep hormone for brain health. The hypothalamus is also one of the areas of the brain that is most sensitive to neurotoxins, which may explain why memory and mood disorders top the list of brain-health problems, and are occurring at younger ages.


EYE FEEL SAFE

Since the eyes are really an extension of the brain, there is also a BBB in the vessels of the retina, the blood–retinal barrier (BRB). And we know much more about the blood–retinal barrier than the BBB, because eye vessels are easier to study than brain vessels. When your doctor shines a light through the pupil in your eyeball during a typical exam, they can actually see the tiny capillaries in the back of your eye.

Neuroscientists know that fruits, vegetables, and seafood, especially those that contain neuroprotectant bioflavonoids, such as astaxanthin and DHA, the smartest fat in seafood—key parts of the diet we’ll introduce in chapter two—help keep the BRB from leaking. While we can’t shine a light into the BBB of the brain like we can the eye, it seems safe to assume that foods that are good for the eyes are also good for the brain.



3. YOU CAN THINK-CHANGE YOUR BRAIN

You repair your brain. Doctors and drugs may help. Besides the protective effect of the BBB, brain tissue enjoys the healing property of neuroplasticity, the ability to repair damaged tissue, replace worn-out cells, and grow new and smarter brain cells. Researchers explain neuroplasticity as like an electrician working inside the brain, adding new wires and connections. Yes, you can teach an old brain new tricks!

People who are “disabled” in one part of the brain often become super-abled in another part. The adaptation of a blind person is perhaps one of the most vivid examples of how the brain is genetically programmed to make whatever changes are required to increase our chance of survival. In blind people, the area of the brain that is normally devoted to vision adapts to increase its sensitivity to touch, hearing, smell, and other senses. Dr. Bill remembers a blind mother bringing in her baby for him to check out the baby’s rash. She could feel it; he could not see it. Curious and trusting Mom’s instinct, Dr. Bill had her bring her baby back a day later, and sure enough there was a rash. She could feel the rash a day before he could see it.

A quick note regarding neuroplasticity: “Plastic” has a cold and hard connotation, but it comes from the Greek word plastikos, meaning “to mold.” A baby’s brain is the most moldable; second is the teen brain. But our brains are moldable at any age. We really shouldn’t call people “hard headed”; that’s not neuroscientifically correct. Nor is “rigid thinking.” Brains are a work in progress!

You can think-change your brain health. You are not only what you eat. “You” are also what you think. One of the most exciting revelations of brain research in recent years is that our thoughts—those mysterious waves that we can’t measure or see, but are obviously real—can affect, for better or worse, the neurochemicals our brain releases and the health of our brain cells. Our thoughts have the power to make our brains smarter and healthier. Conversely, our thoughts can dial up stressful neurochemicals that grow the pessimist centers of the brain. One of the major parts of our healthy brain plan is how you can think yourself happy, think yourself well, and think yourself smart.


SMARTNESS MEANS HAVING THE RIGHT CONNECTIONS

Even more important for “smartness” than the number of brain cells you have is the connections between them. Like branches from a tree trunk, nerve cells reach out, become more “bushy,” and connect with neighboring bushy branches to smarten your brain garden. These connections are what allow us to do things automatically rather than having to think about every action; they let us do things more quickly and with more facility.

When you first begin to play the piano, for example, you have to deliberately look at each piano key and your fingers. With continued practice, more and more connections are produced in the brain—to the point that you no longer need to look at or think of the keys or your fingers. Instead, you play automatically. Unsurprisingly, concert pianists have twenty to fifty times the number of connections in those areas of the brain representing the fingers.

The younger you start playing, the easier it is to increase these connections, because the enzymes that form them are present in abundance in our earliest years to facilitate brain growth. The more exposure a child has to something when they’re young, whether sports, arts, or intellectual pursuits, the greater their ability. This is the reason why early intervention on childhood disabilities, such as dyslexia, is so important.



4. YOUR BRAIN SHRINKS WITH AGE—IF YOU LET IT

The good news is the brain doesn’t have to shrink as we get older. The bad news is that, in 40 percent of people over age sixty, it does. This is because what we call brain growth fertilizer (BGF), known neurologically as brain-derived neurotropic growth factor, the natural neurochemical that repairs old brain cells and grows new ones, tends to decline with age. But new research reveals that the brain doesn’t have to get weaker as we get older, the way aging muscles do. We can grow new brain cells, repair worn-out ones, and even make lots of new connections between them at any age by increasing our BGF—something our brain plan helps you do.

How aging brains can become younger. Problem: Brain volume shrinks, the BBB leaks, nerve traffic slows, fatty tissue wears out, brain tissue rusts, blood flow slows, blood vessels shrink, stress wears out tissue, and tissue repair weakens. Solution: Exercise your brain, eat the supersmart foods we recommend (including lots of smart fats and antioxidants), and move your body to move your blood and increase BGF. Because natural neuroprotective mechanisms may weaken with age, the older we get, the cleaner we need to live, breathe, and eat, and the smarter we need to be about how food, thoughts, and lifestyle affect our brains.

Also, the “use it or lose it” analogy that applies to muscles also applies to the brain. An older couch potato is likely to lose a lot more bone and muscle. Yet new insights reveal that, as we get older, a person with a healthy diet and lifestyle does not necessarily have to lose bone or muscle—or brain tissue.

The moral of the aging story: the older we get, the more we have to work at keeping our brain smart and our body mobile. Fortunately, during seniorhood most of us have the luxury of time to do just that! When Dr. Bill hears, “You’re getting older,” he quips, “No, I’m entering my second childhood!”


THE AGING BRAIN: OLDER BUT WISER

Those with younger brains are quick to roll their eyes about those with older ones: “Grandpa forgot his car keys again” and “Grandma forgot my birthday.” In some ways these jibes are justified. Older brains may be more forgetful and not as quick to master the latest technologies. In other ways the older brain is smarter, because the file cabinet of stored memories—wisdom, and how to react favorably to life’s changing circumstances—is larger and richer. You may not be quicker, but you are wiser.




AGE WELL: HAVE A HAPPY HIPPO

Your hippocampus is your memory center, and taking care of it can help prevent the memory loss that comes with age. What makes your hippocampus so special, neuroscientifically speaking, is that it has a high “turnover rate,” meaning it regenerates new brain cells at a rapid rate. That’s good! But that also makes it vulnerable. Your hippocampus is a hypermetabolizer—it needs to be, to regenerate so many new brain cells!—meaning it generates a high level of oxidation, or wear and tear from the high metabolism. Therefore, our smart antioxidant eating plan is just what your hippocampus needs to stay happy.



5. YOUR BRAIN GETS STRESSED OUT

As we age, the natural stress-protective properties of the brain also lessen. Unresolved stress shrinks your brain. It literally wears you out. But don’t get stressed by this news. The stress management part of our healthy brain plan, as you will learn in chapter five, can keep your brain from getting stressed out.

When you are overstressed, your brain actually gets “worried sick.” Because brain tissue is so high in fat, it is easily damaged by stress hormones when their levels are too high for too long, a degenerating effect called glucocorticoid neurotoxicity. (Sounds like something you don’t want to get!) Prolonged high levels of stress hormones have been found to “freeze” thinking and decision making. They damage connections in the brain and eventually lead to the death of brain cells, meaning your social network becomes smaller and begins communicating more slowly. The hormones that cause this are called glucocorticoids, the stress and aging hormones.

This is why stress management is one of our goals for brain health. Keeping your stress hormone levels in check can stop damage to the brain before it starts. As you will learn in chapter five, there are two stress management dials in your brain. One dials up a higher level of the stress hormones cortisol and adrenaline when you need quick energy and quick thinking, such as when you have to react fast to keep your kid from running into the street. Once the stressor is over, the second dial reduces the levels of stress hormones, like saying to the brain, “Cool it, danger over.” Our healthy brain plan balances these stress neurochemicals in your brain to dial up when more are needed and dial down when the stressor is gone.

6. STICKY STUFF SLOWS DOWN YOUR BRAIN

Our simple yet scientifically correct explanation of the cause of most brain diseases is: the more sticky stuff you put in your mouth, the more sticky stuff gets into your brain. Sticky stuff goes by other medical names: oxidized cholesterol, inflammatory markers, C-reactive protein, homocysteine, high blood sugar level, hemoglobin A1c, and more. It’s the kind of stuff your doctor sends you to a laboratory to have measured, because it can cause big trouble for your body and brain in two ways: causing neuroinflammation (which causes wear and tear) and slowing blood flow to vital organs. On the new food labels, sticky stuff goes by “grams of added sugar.”

The sticky-stuff analogy provides a simple explanation for illness and aging: The older you get, the more sticky stuff can accumulate. For example, Alzheimer’s, also called cognitivitis, is in part caused by neuroinflammation from the accumulation of sticky stuff.

Sticky stuff in the brain. In the brain, sticky stuff accumulates in two vital structures: the brain tissue itself, where it interferes with nerve transmission, and in the lining of the blood vessels, where it hinders blood flow. In fact, accumulation of sticky stuff in the lining of small vessels is one of the most common, yet preventable, causes of nearly all brain diseases, especially neurodegenerative diseases and strokes.
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In a nutshell, our brain-health prescription could be simply stated: keep sticky stuff out of your brain. In chapter two you will learn three important words to do just that: avoid sugar spikes.


A SMART HEALTH PLAN FOR ALL ORGANS

Because the body is only as healthy as the brain behind it, when you use our healthy brain plan you will enjoy what we call the carryover effect: the tools you learn to build a smarter, happier, calmer brain will also help all the other organs of your body be healthier, especially the following:

Eyes. The retina of your eyeball is an extension of your brain.

Gut. Appropriately called “the second brain” (see chapter three), your gut is closely connected to your brain by both large nerve pathways and biochemical text messages. Feel good in your brain, feel good in your gut.

Heart. Your brain controls your heart via a network of nerves that tell it how to behave: “Pump faster,” “Pump harder,” “Relax, man, you don’t have to beat so fast and wear yourself out.”

Lungs. Similarly, the brain is what prompts the lungs to “breathe faster,” “breathe deeper,” and “slow down.”

Your body is a symphony orchestra where the hormones are the players—there are some 200 of them—and your brain is the master conductor. When the brain and the endocrine system are communicating well, you enjoy hormonal harmony, beautiful music, or what we call wellness. But if the master conductor, your brain, is out of sync with the players in your body, hormonal disharmony—illness—results. Teaching your brain to play beautiful music is the goal of this book.
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THE BROKEN BRAIN

Neuroscientists correctly label the times we live in as the era of “the broken brain.” The causes of this modern malady are as follows:

1.A shorter brainspan. More seniors are losing their minds at an earlier age. This sad fact of mental living contributes to:

2.Overwhelmed. Adults caring for troubled kids
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