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Dedication

To Hippocrates, who famously said, “All disease begins in the gut.”

To Ignaz Philipp Semmelweis, MD (1818–1865), for questioning his medical school professors at the Vienna General Hospital as to the real cause of childbed (puerperal) fever, at that time the leading cause of maternal death in childbirth. Prior to the discovery of bacteria, he correctly identified the cause as the lack of hand sterilization between cases, which he instituted for his own cases with profound results. But his practice was soundly repudiated by his peers.

For his insights, he was declared a quack, deported to Budapest, placed into an asylum, and beaten to death.

Fifteen years later, with the discovery of bacteria, his insights were proven and his place as the father of antisepsis heralded around the world! May he rest in peace.




Epigraph

Science is based on experiment, on a willingness to challenge old dogma, on an openness to see the universe as it really is. Accordingly, science sometime requires courage—at the very least, the courage to question the conventional wisdom.

—Carl Sagan
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Introduction

Let Food Be Thy Medicine

About a year ago, a sixty-two-year-old woman who had been suffering from Parkinson’s disease for five years with no relief found her way to my clinic. By that point, she was desperate for help. Before developing symptoms of Parkinson’s, she was in excellent shape—a practiced marathon runner—but she now suffered from the severe tremors that are a hallmark of the disease.

The medications this woman had been given by her neurologists hadn’t helped, and her symptoms kept getting worse. By the time she came to see me, her balance was so off that she was barely able to walk. She remained seated throughout our appointment, with a flat affect and an expressionless face, also known as the “mask of Parkinson’s.” With her speech halting, the patient’s husband did most of the talking.

I ran my usual blood tests and put this patient on a food and supplement program based on my findings. My physician’s assistant did a follow-up phone consultation six months later, and the patient was seeing some improvements. Six months after that, a year after I first met her, I walked back into the same examination room I had first seen this patient in.

She was a completely different woman. At first, I thought it was literally a different patient. I assumed I had mistakenly entered the wrong room. But it was her. She had a big smile on her face and zero tremors. Her husband, who was sitting next to her, jumped up as soon as he saw me and gave me a huge hug.

“Thank you for giving me my wife back,” he said, his eyes misting. “This is the girl I married. She is back to running every day—I can’t keep up with her!”

Soon, all three of us were crying and hugging, with the grateful couple thanking me profusely. But I assured them: I’m no miracle worker. I provided an eating and supplement protocol—the rest of the healing work, she did herself. And my amazing patients do the same thing every single day.

Recently, another patient of mine saw an equally remarkable turnaround, this time a high schooler. She had been an impressive athlete before developing a movement disorder and postural orthostatic tachycardia syndrome (POTS), which causes patients to get dizzy when standing up. When she came to see me, this young woman could only get around with the use of a walker. She had also been diagnosed with bipolar disorder and obsessive-compulsive disorder. She was a teenager and could no longer attend public school; she was really struggling physically and emotionally.

Like my patient with Parkinson’s, based on her blood test results, I put this young woman on my protocol. Within a month, she was walking with a cane, and her erratic behavior had normalized. After a year, she had ditched the cane, had returned to her regular school, and was even playing on several sports teams. The change in her was dramatic. Sometimes, she still struggles with mild obsessive-compulsive behaviors, but even those are much improved. Most recently, she was on a major carrot kick—eating a large amount of carrots every day. I told her that this type of fixation was fine with me!

I also saw a young man in his thirties who had struggled with addiction to drugs and alcohol for decades. He had been in and out of literally a dozen different rehabilitation centers and treatment programs over the course of many years, but nothing had worked. He was struggling with his mental health and unable to hold a job. Of course, his family was beside themselves with worry that he would become another victim of addiction. But, like my other patients, he was able to turn his health and life around by following my protocol. He is now celebrating several years of sobriety.

What if I told you that I put these three patients on the exact same protocol, and it’s the one you are going to learn in this book? Would you believe that one protocol consisting simply of foods and supplements could successfully treat such vastly different conditions?

What if I also told you that this is not only true, but that these three patients were actually suffering from the exact same condition? It was simply manifesting in the form of different symptoms in each individual. My tests revealed that these patients (and nearly all of those whom I treat) were suffering from intestinal permeability (aka “leaky gut”) and gut dysbiosis, a disruption to the microbiome leading to an imbalance of microbiota. This is what caused their symptoms. And if you are suffering from brain fog, mental fatigue, neurodegeneration, mental health issues, addiction, or other behavioral or cognitive problems, it is most likely being caused by the same underlying problem.

How is this possible? There is a vast, incredibly complex communication system between the microbes in your gut and your brain. It may be hard to believe at first, but all rapidly accumulating evidence points to the fact that your microbes are the ones in charge.

We’ll explore this system in great detail throughout this book, but in short, microbes send signals to your brain telling it (you) what to think, how to feel, and even how to behave. Through these systems, our microbiomes drive brain-related illnesses and even help shape our personalities and our emotional states.1 As you’ll learn, when your gut biome becomes imbalanced and pathogenic “bad bugs” take over, they hijack these communication systems and begin calling the shots, and you and your brain pay the price.

I have argued in my previous books that Hippocrates was right when he said that all disease begins in the gut. Yet, many of the things I learned while doing research for this book about how our microbiomes are controlling our brains truly surprised me. Not only was Hippocrates right that all disease begins in the gut, but I would also argue that nearly all mental health, cognitive, behavioral, personality, habit-based, and neurodegenerative issues also begin in the gut. In fact, I will spend the rest of this book arguing that case.

As just a small preview of the type of mind-blowing research I’ll share, it turns out that many of the factors influencing human behavior that we previously thought had nothing at all to do with the gut absolutely do. For instance, humans have believed for centuries that the phases of the moon impact behavior, but we’ve never before connected this to the microbiome. While many have written about these ideas about the moon as mere superstition, I can tell you that back when I was an ER doc, we always staffed heavily on nights when there was a full moon. There is a higher rate of traffic accidents during a full moon.2 Even patients with bipolar disorder experience mood cycles that mirror the phases of the moon.3

However, we never understood the mechanism behind the moon’s impact on our behavior. Many chalked it up to the ways that sleep varies with the lunar cycle.4 Makes sense, right? Tired patients are more likely to have a traffic accident. Perhaps tired patients with bipolar disorder are more likely to have extreme mood swings.

But why exactly does the moon affect our ability to sleep? Lo and behold, our microbiomes have their own circadian rhythms! Certain bacteria are more plentiful at particular times of the day. Of course, bacteria cannot see the moon, but they (and their circadian rhythms), like ocean tides, are affected by its gravitational pull.5 And as you’ll see, changes to the microbiome—even those caused by the moon—directly lead to changes in mood, behavior, mental health, and so much more.

Unfortunately, our Western diets and toxic environments—not to mention our obsession with sterilization and killing off the very bacteria that we need to live—have destroyed our microbiomes. This is why nearly every patient I see has leaky gut and dysbiosis. It’s also why we are seeing such a stark uptick in neurodegenerative diseases, mental health issues, addictions, and so on.

The good news is that the mental and neurological problems that begin in the gut can also be halted, reversed, healed, and even prevented in the gut. Just like the patients I mentioned, you will see truly dramatic turnarounds in your own cognition and mental health once you balance your microbiome and begin experiencing what it’s like to have the right messages being sent from your gut to your brain. The result is a sharper mind, healthier habits, greater feelings of well-being, and the reversal of neurodegenerative symptoms.

Some of the information in this book may come as a shock. Truthfully, much of it came as a shock to me. It asks us to reconsider who we are as humans and why we act, feel, and think in the ways that we do. But I also believe that there is tremendous freedom and peace that come with knowing that, to a great extent, our brains are under the direction of our microbiomes. We need not feel guilt or shame because of an addiction or a brain alteration. None of these things are our fault.

It’s also not our fault that we’ve unwittingly killed off the microbes that are required for brain health. We have simply been given bad information. As Maya Angelou said, “Do the best you can until you know better. Then, when you know better, do better.” I trust that you have been doing the best you could until now. And by the end of this book, you will know better and have the ability to do better.

In this book, we will first explore the fascinating ways in which the microbiome controls the brain. Then, we’ll move on to take a close look at how dysbiosis and leaky gut can lead to common brain conditions such as addiction, mental health issues, and neurodegeneration. Finally, I’ll provide two food plans to choose from based on your personal goals that will teach you exactly how to eat for a balanced microbiome, and therefore a sharp, energetic, healthy, and thriving brain.

It’s time to do better! Let’s get started.




Chapter 1

Sh*t for Brains

Back in the 1800s, one of the most hotly contested “celebrity” feuds was, believe it or not, between two French chemists: Louis Pasteur and Antoine Béchamp (with his colleague Claude Bernard). Chances are, you’ve only heard of one of these scientists, which means that he ostensibly “won” the debate. This is true, but it does not tell the full story, or even close.

Pasteur and Béchamp were fighting about germs, also known as microbes or microorganisms. As you probably know, these are tiny living things that are too small to be seen by the naked eye, and they include viruses, bacteria, archaea, fungi, and protists. Both men agreed that these microbes existed, although there was some debate about which one of them discovered microbes and their role in fermentation. What they mainly disagreed about, however, was whether these microbes were objectively good or bad.

Pasteur believed, and it came to be accepted as fact, that microbes were bad. His development of pasteurization, which he is best known for, partially sterilized milk. This process killed off microbes and made milk safe to drink. But Pasteur took this idea a step further, claiming that microbes caused disease and that killing them off was therefore always the cure. This became known as the germ theory of diseases, which is at the root of modern Western medicine.1

Since the days of Pasteur, much effort has gone toward killing off germs—aka sterilization—to prevent and cure disease. Just think about that hand sanitizer you likely carry around with you, not to mention the last round of antibiotics your doctor prescribed. As a society, we love to kill germs. Of course, some specific bacteria, such as some E. coli and Salmonella, are pathogenic and therefore likely better off dead. But Pasteur’s germ theory was only partially correct, and his rival Béchamp knew it.

Béchamp’s argument was that most germs in and of themselves were not the problem and that they only caused disease when the environmental “terrain” in which they lived was disrupted, making the host susceptible to disease. In other words, microbes could only cause disease when the conditions in the body allowed them to overgrow. Béchamp also believed that sterilization was a) impossible, and b) terribly dangerous. He believed that microbes were an essential part of human beings and all living things.2 Sadly, Béchamp’s argument failed to gain any traction. (Pasteur was a brilliant public speaker, and in 1863 he allegedly gained Napoleon III’s undying support when he “proved” that wine went “bad” from bacterial contamination.)

With the advent of the ten-year Human Microbiome Project in 2007, we now know that it was Béchamp, not Pasteur, who was in the right. Every day we are discovering shocking new things about the sheer number of microbes living in and around us, not to mention the countless, complex ways they influence the health and behavior of us, their hosts. The microbes in and on our bodies, which in totality make up our holobiome, live primarily in our guts. This is generally referred to as our microbiome. But many other parts of our bodies contain their own mix of microbes.

These microorganisms are an inextricable part of us. I’d go so far as to say that based on what we now know about our holobiomes, we must reconsider who and what we are as humans. Are we lone creatures or symbiotic communities made up of a combination of human and microbial cells? If you believe you are the former, by the end of this book I hope to change your mind. In fact, I hope to change it in many ways.

THE HOLOBIOME

Let’s start by looking at the numbers. We now believe that about half of the cells in our bodies are human and the other half are microbial.3 Bacteria comprise about 1 to 3 percent of our body mass, making up the largest diffuse organ system in the body, one that is at least as metabolically active as the liver. The gut microbiome alone contains at least a hundred trillion bacteria belonging to at least ten thousand different species, plus an as yet undetermined number of viruses, fungi, and other microbes.

We also have an oral biome with seven hundred species of bacteria and a skin biome with a thousand different species. In fact, we have bacteria in every part of the body that interacts with the outside world. This includes our lungs, breast ducts, vagina, uterus, ureter, and prostate. They each have their own microbiome. Between them, these microbes contain over three million genes, while the human genome contains a mere twenty-three thousand.

Yes, you have far more bacterial than human genes inside of you. If that freaks you out even a little, I promise it’s just the tip of the iceberg. There is now evidence that we have bacteria living in parts of our bodies that we have always believed to be sterile—until now. For instance, there are bacteria in healthy human blood,4 and we’ve recently discovered that the brain has its own microbiome.

That’s right; bacteria have been found in both healthy human and mouse brains. Intriguingly, the bacteria found in the brain belong to species that are common in the gut.5 This begs the question—do these bacteria normally inhabit our brains, or have they translocated from our guts? More on this to come.

You see, I am not using the term “sh*t for brains” as this chapter’s title as an insult. I am being quite literal. Not only do we have bacteria in our brains, but the bacteria in our guts and throughout our bodies are, to a great extent, directing what goes on in our human brains. What you’ll learn throughout this book is that these microbes don’t just live inside of us, whether it’s in our guts or our blood or our brains. To an enormous extent, they control us, playing an outsize role in developing our personalities, including how we think, feel, and act; the foods we prefer; and whether or not we’ll suffer from addiction, struggle with our mental health, or fall prey to neurodegeneration. If you think this is an overstatement, I promise you it is not.

Hopefully, you’re beginning to realize that our gut buddies are not all bad and that—to quickly bust another myth—they do a lot more than simply help us digest food. And even when it comes to digesting food, certain species of bacteria are highly specialized. For instance, some species break down starches, while others ferment proteins. They then deliver vitamins, minerals, and proteins to exactly where they are needed in your body.

As I’ll discuss in great detail, your gut buddies also orchestrate your endocrine (hormonal) system, your nervous system (including your brain), and your adaptive immune system. The gut-brain axis is the bidirectional communication channel between your microbiome and these three all-important systems, which are intricately connected.6

Via the gut-brain axis, your microbiome is the main educator and caregiver of your immune system. When anything enters your body from the outside world, your gut buddies send specific messages telling your immune system either to attack because it is unfamiliar and may be a threat or it is a recognizable threat, or to stand down because it is familiar and has already been deemed safe. But when these signals get crossed, it leads to a host of problems within us, the host (host, get it?).

To put it a bit more philosophically, the microbiome helps our immune system distinguish between what is part of our “self” and “non-self” (aka an invader) and whether or not that “non-self” is a threat and should be attacked. Does that not make the microorganisms that we host within us and are making this call a part of us? But I digress . . .

Unfortunately, Béchamp was mostly written off as a quack in his time, and the germ theory of diseases prevailed. This led us not only to overlook the tremendous importance of our holobiomes, but to treat the microbes inside of us, which I call our gut buddies, with downright hostility. We’ve deprived them of the foods they need to thrive, and we’ve directly destroyed them with household products, pesticides, and, of course, antibiotics and sterilization.

This has come at a terrible cost in the form of the multiple epidemics and health crises that we are suffering from today. Much has been written about the various factors contributing to the mental health crisis, the opioid crisis, the stark increase in autism diagnoses, and the rise in dementia, Parkinson’s, and Alzheimer’s disease. In this book, however, I am focusing on how these are all directly tied to the destruction of our microbiomes. As Béchamp warned, we have disrupted our inner terrain, and our brains are now paying the price. Thanks a lot, Louis.

DYSBIOSIS BY ANY OTHER NAME

So, what exactly did Béchamp mean when he talked about our “terrain”? Let’s pause for a second and give “terrain” a different name that you might more easily recognize: “ecology.” The Oxford English Dictionary defines “ecology” as the branch of biology that deals with the relations of organisms to one another and to their physical surroundings. Sounds like a tropical rainforest, right? One organism is dependent on another, whether it’s a plant, an insect, a fungus, a bird, or a mammal. They’re all interconnected in that unique environment. This is exactly what Béchamp was describing as our “terrain.”

So, what exactly were the ecological conditions in the gut that allegedly made a host susceptible to disease? We now know that a healthy inner terrain that sets the stage for a well-functioning brain exists in a state of homeostasis. In this state, there is a stable equilibrium between interdependent elements—in this case, between different microbial species and other forms of microbes.

The key words here are “stable” and “interdependent.”

Stability of the Terrain

In a stable terrain, the exact mix of gut buddies present should remain consistent for a long period of time without much fluctuation.7 The more stable your microbiome is, the more quickly it will bounce back after a short-term disruption, for instance when you are exposed to a pathogen or when you have to take a course of antibiotics. This is one reason that some people get very sick when they are exposed to a pathogen and others recover quickly. In the case of the latter patient, the microbiome was more stable and was therefore able to bounce back faster.8

If—and it’s an important if—you have the right mix of gut buddies, they will work hard to help keep your microbiome stable, contributing to a healthy homeostatic terrain. For instance, if one or more bacterial species overgrow, threatening the microbiome’s overall stability, bacteria called “keystone species” respond by changing the environment to make it more difficult for the ones that are overgrowing to reproduce.9

For example, when a bad bug called Pseudomonas aeruginosa starts to overgrow, keystone species release acetic acid. This prohibits the bad bug’s growth.10 Microbiome stability is so important that keystone species of bacteria exist explicitly for this purpose.11

Single-celled organisms actually sense, respond, and make decisions. In short, they “think.” Now, hold on. Single-celled organisms don’t “think” like we do. They don’t have brains, but the intelligence they do have is downright amazing! They even know how many others of their kind are needed to complete an action and can count whether or not the right number is present. This is called quorum sensing, which, among other things, keeps their numbers stable.

Interdependence of the Terrain

Your gut buddies work together and communicate with one another constantly in order to effectively do their jobs, all with the goal of keeping you healthy and flourishing. After all, you are your microbiome’s home. Your body’s inhabitants want you to be healthy. However, because they are interdependent, meaning they depend on one another to get things done, your microbes can do their jobs only if you have the right balance and a diverse mix of inhabitants.

Just as diversity has been proven to benefit groups of humans, as those differences lead to a valuable mix of perspectives, it is essential for your gut buddies, too. In ecology, diversity indexes like Simpson’s and Shannon’s are used to rate the “health” of a rainforest. So, it’s not surprising that a diverse gut biome is directly linked to health and longevity.12

As your gut buddies complete their individual tasks to keep you thriving and alive, they rely on one another to get things done, often passing the proverbial baton to another species to complete the next step. A great example of this is what’s called “cooperative digestion.” This is when the compounds that one type of bacteria produces through its digestion process become the food for another bacteria. As those bacteria digest the compound, they produce yet another compound that becomes food for a third species. Beautiful! But if you are missing one or more of these species, the whole system can start to break down. Indeed, low microbial diversity is associated with brain degeneration and many different types of disease.13,14,15

But what about those pathogens that Pasteur was so eager to kill off? Are they a part of this microbial diversity? Yes, they are. It turns out that a healthy, stable, and interdependent microbiome includes some bad guys and even parasites.16 As Béchamp rightly claimed, it’s only if the terrain is disrupted that the bad bugs become a problem.

Although we don’t have any real proof, it has often been repeated that on his deathbed back in 1895, Pasteur finally admitted, “Bernard avait raison, le microbe n’est rien. Le terrain est tout.” “Bernard was right, the microbe is nothing. The terrain is everything.”

I like to believe this anecdote to be true, but it doesn’t really matter. By then, it was too late. The germ theory of diseases had spread like a virus (get it?) and been so widely accepted as fact that there was no turning back. And in the years since then, we have created absolutely perfect conditions to destroy our internal terrain, from the foods and substances we ingest to the products we use and the ways in which we treat our external, literal soil.

Nearly two hundred years after Béchamp and Bernard were written off, we are just now beginning to understand the importance and the intricate workings of our inner terrain. We now refer to a disrupted microbial terrain as a case of gut dysbiosis, and it is at the root of neurological, neurodegenerative, psychiatric, and many other types of disease.17

Bernard avait raison, indeed.

DEATH BEGINS IN THE GUT

If you have a habit of reading scientific longevity studies, it’s likely that you’ve come across a tiny worm called C. elegans. These harmless little guys (and I’m not being sexist—there are no female C. elegans, just male and intersex) have been studied extensively for a few good reasons. One, C. elegans is a very simple organism with a lifespan of just two to three weeks. Two, they’re almost completely translucent, so it’s easy to see what’s going on in there. And three, they possess many of the same essential biological characteristics as humans.

In particular, C. elegans is helpful for studying the aging process because it goes through several distinct phases of life that are easily observable within a short time. And that aging process mirrors our own. In fact, nearly every intervention that has been proven to extend the lifespan of C. elegans has been found to be reproducible in animals up to the biological complexity of a rhesus monkey.

Notably, the intestine of C. elegans is their largest and arguably most important organ, comprising one-third of its mass, and it has its own microbiome. Humans are similar. While some say that our skin is our largest organ, the truth is that it’s got nothing on the wall of our guts, which has the surface area of at least a tennis court, maybe two. This is called the intestinal epithelium, which is a single-celled surface lining of both the small and large intestines. Yes, you read that right: A single layer of cells is all that stands between you and everything you swallow. The same design
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