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			Dear Mom,

			For your fierce loyalty, unwavering dedication to family, and tireless work ethic.

			Thank you for sacrificing to create opportunities for my brothers and me, and for modeling the determination that continues to guide me.

			I love you, and I’m forever grateful.

			This book’s for you.

		

	
		
			
				Introduction

				Looking at Health Through the Lens of Inflammation

			
			During my hospital rounds one warm July day, I got an urgent text from a nurse: “We need you in room 318 STAT!” I immediately dropped the consult I had been writing up and ran to the room, where I met Michelle, a transfer patient from a smaller local hospital.

			Michelle had been suffering with ulcerative colitis for several years. Despite taking her prescribed medication religiously, she still had flare-ups of abdominal pain, bloody diarrhea, fatigue, and loss of appetite. Then about a week before I met her, she accidentally nicked herself shaving her legs. Two days later she developed a warm, red, tender, and very swollen leg. She went to urgent care and was prescribed Clindamycin, an antibiotic with good skin coverage, including for Staph aureus.

			The antibiotics upset her stomach, and soon her bowels started to run loose, day and night. She figured this was just something that comes with the antibiotics, so she started using loperamide, a drug to slow bowel motility, around the clock. That way she could get some rest at night and work during the day.

			Little did Michelle know that this wasn’t just antibiotic-associated diarrhea. The Clindamycin had impacted her microbiome in a way that, by decimating the beneficial bacteria, had allowed a nasty pathogen called Clostridioides difficile to flourish. C. diff tears into the colon, leaving it raw, ulcerated, and a bloody mess. The body tries to flush out the bacteria with severe diarrhea, but when you take antidiarrheal medicine you actually trap it, allowing the pathogen to multiply and exponentially increase its inflammatory influence over the body. In just a few days, Michelle found herself being rushed to the emergency room with end-stage colon inflammation called toxic megacolon, so severe that surgical removal of the colon should be considered. When her body wasn’t responding well to a maxed-out combination of oral and IV antibiotics, she was transferred to my hospital. By the time I met her she was delirious, unaware of where she was or what was going on. She had a high fever, a racing heart, and so much abdominal pain that if you accidentally bumped into her bed she would scream.

			Most people would look at what happened with Michelle and see a severe infection. It seems so obvious. But I saw something different, a bigger picture that explained where her problem started. Michelle’s health crisis began with the breakdown of the microscopic defense systems that protect her—a chain reaction starting with the decimation of her gut microbiome by antibiotics that were meant to help her. And everything that she experienced—high fever, racing heart, bloody and tattered intestines—was the consequence of severe inflammation, not a direct effect of the infection. Her symptoms were bodily manifestations of her immune system triggering a level five code red.

			Surely you’ve heard this word—“inflammation”—tossed around. It’s a bit buzzy. But what most don’t realize is that inflammation occurs because your immune system is feeling threatened, and the science that has emerged in the past decade indicates that this chain reaction starts with the gut. We call it the gut-immune connection.

			To really get to the root of inflammation, you need to zoom in on the microscopic parts of our body, where you’ll find the gut microbes, the immune cells, and the paper-thin gut barrier that separates them. These three parts, each of which is invisible to the naked eye yet intricately linked with one another, form the foundation of our defense system and are the main determinants of inflammation in our body. New research has revealed that they are interconnected so powerfully that they will grow stronger or weaker together. This discovery opens up new opportunities for healing: We can heal the gut in order to heal the immune system.

			The solution for Michelle to turn the corner, heal, and recover wasn’t more antibiotics to destroy the pathogen. We were already maxed out on that approach, and she was getting worse. It may seem counterintuitive, but we flipped our strategy to healing her microbiome, which then naturally rebalanced her immune system and restored her defense systems—allowing her body to clear the infection on its own. This new paradigm—heal the gut to reduce inflammation and restore the immune system—is what I did for Michelle, and it’s what we’re here to do together in this book. The world is facing an epidemic of inflammatory diseases, and it’s clear that our current approach isn’t working. It’s time to reimagine inflammation as a gut-driven process and focus our energy on healing from the inside out.

			You don’t have to have a health crisis as serious as Michelle’s to be feeling the effects of inflammation that begins in the gut. Symptoms range from the less severe, like fatigue, bloating, and other digestive discomfort, joint pain, menopause symptoms, and feeling down or having brain fog to more serious conditions like autoimmune disease, endometriosis or PCOS (polycystic ovary syndrome), thyroid issues, and even cardiovascular disease and many cancers. During my two decades as a clinician, I began to notice that more and more of my patients who came in for their digestive issues would tell me they were also recently diagnosed with diabetes, cancer, long COVID, autoimmune diseases, and more. They were having heart attacks or being diagnosed with Alzheimer’s disease. I couldn’t ignore the feeling that there was a connection between these chronic diseases and the gut, so I decided to dive into the deep end of the pool. My gut instincts were on point—I found that there’s a triangular connection between many diseases, gut health, and inflammation. It makes sense, actually. Seventy percent of the immune system lives in the gut. Both the immune system and your gut microbes call your gut home, and they are next-door neighbors. I know some people might tell me as a gastroenterologist to stay in my lane, but these gut origins are so powerful that this actually is my lane—gut-immune health.

			If you have digestive issues, IBS (irritable bowel syndrome), ulcerative colitis, or even something as common as allergies that just seem to get worse every year, you are likely suffering from an inflammatory condition that begins in the gut. If you are experiencing a cascade of symptoms that may have started with digestive pain but now has grown to include chronic fatigue, stuffy nose, depressed mood, poor sleep, skin changes, and headaches, inflammation is most certainly a part of what’s going on. If you have cancer, a heart condition, diabetes, obesity, or are struggling with menopause symptoms or to get an erection, yup, these are tied to inflammation, too. There is a very long list of things you don’t think are related to your immune system but are—Parkinson’s disease, arthritis, fatty liver disease, and fertility issues—and they all start in the gut.

			This is not to claim that your gut microbiome is solely responsible for all inflammatory disease in the body, but it is to say that your gut microbes are so closely tied to your immune system that when the immune system is sick, the gut is as well. The gut is the gateway both to health and illness. And so it’s even more important that if you’re dealing with an inflammatory health condition, whether that be autoimmune, metabolic, cardiovascular, hormonal, or mood and brain health, that you intentionally nurture a healthier gut microbiome as a springboard to healing the immune system. That’s how we got Michelle not only out of the ICU but feeling better than she had in years. The gut-immune connection is so powerful that by simply restoring her gut microbiome, we got Michelle up off her deathbed and walking out of the hospital in two days.

			In Michelle’s case, we made her gut healthy again by giving her a fecal transplant, a procedure in which fecal material from someone with a healthy microbiome is transferred to the gastrointestinal tract of a sick person, allowing the beneficial microbes from the donor to fight off the bad gut bugs and reestablish a balanced microbiome. But it’s not enough to just pop a new engine under the hood. That engine needs fuel. The fecal transplant was just the beginning of a life transformation I helped her make with diet and lifestyle changes to power up her microbiome, to suppress the C. diff infection so it never came back, and to get her ulcerative colitis in such a deep remission that she lives her days not even thinking about it. That’s next-level healing.

			

			• • •

			In 2020, my book Fiber Fueled took the world by storm by singing the praises of eating fiber-rich plant foods to tap into the healing energy that exists in the microbiome. But healing the gut microbiome is NOT one size fits all. Yes, there are foundational rules that apply to most, if not all, of us. But sometimes we need a more tailored strategy. Through the years, I’ve always wanted to provide that individualized approach to my patients with chronic inflammatory disorders like Crohn’s disease and ulcerative colitis. But in truth, these methods extend far beyond those specific conditions because of the laundry list of health issues—our modern epidemics—that share a single root cause, a shared ancestor: chronic inflammation.

			Conventional treatments for chronic inflammatory conditions often leave much to be desired. If you’ve picked up this book because you’re one of the fifty million Americans suffering from a chronic autoimmune condition, you’ve likely tried lots of things to calm the cascade of inflammatory symptoms you experience. While most medical doctors rely on prescription medications and surgery to manage symptoms, health influencers and functional medicine folks often focus on elimination diets and detoxes that leave people with overly restrictive, nutritionally depleted diets—all in an attempt to prevent any kind of digestive response. Unfortunately, these extreme diets work in the short term, but they aren’t sustainable. And what we really want is to be healthier in the long term. Following these kinds of diet fads can feel like you’re riding the roller coaster, whiplashing from low carb to high carb, fruitarian to carnivore. Let me tell you something: The most popular diet may change every three years, but your biology doesn’t change, and neither does the science. Trendy diets put marketing above real research.

			If you’ve read my first book, you might be able to guess why I don’t feel satisfied with either end of this spectrum. Medications and surgery are powerful tools, but they don’t treat the underlying issue; they just manage your symptoms. Elimination diets are protocols for avoidance, but I have an added gripe with them: They take away your most precious resource for your health, the diversity of plant foods in your diet. In essence, while they claim to get to the “root cause” of your symptoms, they are still just another symptom management protocol. Elimination diets are probably healthier in some ways than taking loads of antibiotics, but they have their own health risks because they make the gut more fragile. The bottom line is that neither approach takes advantage of our greatest asset when it comes to the immune system: our microbiome.

			If you’ve ever felt frustrated by the health advice you’re given by doctors or the claims you read online, you are not alone. Not by a long shot. But here’s the good news: Rock-solid science receives little hype, but slow and steady, it keeps charging forward. We know much more about the gut-immune connection today than when I wrote Fiber Fueled in 2019, and I’m excited to share this new understanding with you. We can use science to match your diet to your biology and achieve long-term anti-inflammatory health.

			The research is clear that it is time for a paradigm shift: We should spend less time looking at the immune system and more time looking at the gut to address inflammation. If you want to stop the giant snowball rolling down the hill, it’s a lot easier to control it when it fits in your hand rather than waiting until you’re Indiana Jones and that snowball is ready to roll over you.

			Here’s the missing piece: The job of the microbiome is to train the immune system. The immune system is not just aimlessly floating around in our bodies; it needs to be—and can be—taught and educated by our gut microbes. We can make the most impact in the immune system by way of the microbiome.

			In researching this book, I asked myself a simple question: How many of our most common, most recognizable health conditions are connected in some way to inflammation? What I discovered was jaw dropping. I found over 130 conditions connected to inflammation: from autoimmune, cardiovascular, hormonal, and metabolic conditions to cancers and neurological and psychiatric conditions. It’s a very long, all-encompassing list. See for yourself on this page. You could go to five different doctors for five different health conditions that are all tied together by one mechanism—inflammation. Yet you may never hear them say the word “inflammation” because each individual physician has been trained for years to identify the diagnosis in which they specialize and then prescribe something to help it. The result is that you end up on multiple medicines to reduce symptoms, but you never really get to the root. We break medicine into separate fields of study, but that’s not the way that the body works. We have to see the whole picture if we want to truly heal.

			When we can see our health from this holistic perspective rather than as clusters of symptoms and disconnected diagnoses, we can see that inflammation is trying to tell us something. It’s telling us that the immune system is confused, threatened, and as a result not doing its job well. These characteristics are what show up when the immune system is disconnected and deprived of its intended healthy, collaborative relationship with the gut microbiome. There’s a lot we can do to improve your microbiome, restore its ability to support the immune cells, and accomplish our end goal, which is a healthy, thriving immune system with less inflammation. The diet and lifestyle choices I explain in this book will trigger chain reactions through your body so that a cascade of healing ensues. The interconnected nature of our biology means that when we heal the gut, we reduce inflammation and undermine the diseases that are stuck in that gut-immune triangle.

			This book was inspired by my patients with Crohn’s disease and ulcerative colitis. I felt they deserved a solution beyond lifelong medication that often has nasty side effects, or a hyper-restrictive diet that’s 50 percent red meat and eliminates whole categories of fiber-rich foods. As I worked to solve this problem, it became clear that we ALL benefit from an anti-inflammatory, gut-nourishing approach. It is the ultimate road map for longevity.

			I call it Plant Powered Plus. The goal of the program is to create a foundation of health in your body through plant-based foods that feed and fuel a healthier gut microbiome. This is how we tame the flames of inflammation. But the “Plus” means there’s more, much more. We will create consistency and use light exposure to foster biological rhythm around mealtimes, fasting, sleep, and supplement use. We will reconnect with ourselves, with others, and with our higher power to foster better emotional and spiritual health. We’re going to talk about trauma, and that may be the key to unlocking better health for some of you.

			While our foundation is plant-based food, my goal is to meet you where you are and to help you tailor your choices for your individual needs. People from all dietary backgrounds and perspectives are welcome here. Some of you are new to this, as I once was, and I want to give you space to grow. Some of you have serious health issues that you’re battling, and you need to include some animal-based foods in order to fulfill your nutritional needs. And some of you simply prefer or feel better with the inclusion of some animal-based foods. I accept all of this as part of our process together and I will help guide you toward healthier choices along the way. I want to match you to an anti-inflammatory diet that fits your biology and your current medical needs and that is sustainable. It should be a way of eating that you can enjoy and adapt through the years.

			None of the guidance in this book is predetermined or agenda driven. My only motive is your health, and our path is guided by a scientific compass. Every piece of advice is anchored in rigorous science. We’re going to ultimately get to our goal, but the path to get there will be your own. If you’re familiar with my first two books, you’ll see some common elements, such as a plant-forward, plant-centered focus. But more than that, this approach highlights what you can add to your life to power your health, not what you need to take away. I want you thriving through abundance rather than suffering through deprivation.

			In Part I of this book, I’ll show you the very cool—and surprising—science behind how the immune system and the gut work together. Spoiler alert: This ancient relationship started long before humans even existed, although we have invented some very interesting ways to wreak havoc on it. Then we’ll look at how inflammation is the root of autoimmune and other chronic immune conditions, how it emerges when the gut-immune relationship breaks down, and why plants offer the most powerful path to restoring this essential connection. We’ll also address any lingering fears you may have about plant foods—especially if you’ve been told to eliminate them to keep your symptoms at bay—and explore how reintroducing them may actually support your healing journey.

			In Part II, we’ll explore how to heal your gut through nutrition, identify the pillars of an anti-inflammatory diet, create a circadian rhythm, fasting, and exercise timing—plus we’ll learn practical tips for better sleep and a full breakdown on which supplements to take and when to take them. We’ll finish by exploring the brain-gut-immune connection, revealing how our mind and soul impact the body and profoundly shape our overall health.

			Finally in Part III, I’ll put it all together for you in a protocol that is right for you with recipes and targeted, staged interventions to get you well on your way to a more harmonious gut-immune system relationship. This isn’t a “three weeks to health” plan—it’s a gradual, sustainable process. The time it takes to heal is highly individual. That’s why this protocol is designed to meet you where you are, adapt to your needs today, and grow with you over time. Ultimately, you’ll be embracing an anti-inflammatory diet and lifestyle—one that helps you feel better now and also propels your health forward for years to come.

			

			• • •

			You may already know me, but in the event that you don’t, let’s back up. Hi, I’m Dr. B. My lifelong dream was to be a physician and make a positive impact in the lives of others. Now I build tools for healing, including this book. I wake up every day excited by the possibility that you—yes, YOU—might find me and allow me to make a difference in your life. Recently, a woman stopped me in LaGuardia Airport, tears rolling down her face, to tell me that my work had changed her life. I can’t tell you how much moments like that mean to me. My readers, including you, continue to inspire me.

			To get to where I am today, I’ve been what you might call a grinder. I’ve spent most of my life clocking early mornings, late nights, weekends, and holidays. I still do, actually, but I’m working on it. (Let me know if you have any good book recs.) I’ve repeatedly been called an overachiever, which used to hurt my feelings but is now a cherished part of my self-identity. I have a bachelor’s degree from Vanderbilt (in chemistry), a master’s degree from Northwestern (in clinical investigation), and a medical degree from Georgetown. I trained at top hospitals with renowned doctors and won the highest award they gave every time. Through the years I’ve done my fair share of research. I earned a competitive award from the National Institutes of Health, and my research has been published in Nature Medicine, Gastroenterology, Gut Microbes, and many more. My work has been cited more than five thousand times by other researchers, an honor that reflects genuine respect in our field and fuels my drive to keep expanding the boundaries of what we know.

			But above all, I’m a clinician at heart. It’s my passion, why I went into medicine, and what I do best. While others may specialize in statistics, research methods, or rat studies, my expertise is in treating patients—real people with real health issues. I’ve always thrived caring for patients with the biggest challenges. I enjoy peeling back the layers of complexity and creating individualized plans for healing. I’m driven by results and committed to helping people achieve them—no polarizing groupthink will stand in the way. As a kid, I saw these divisions in politics and religion, but now this same divisive thinking has taken over nutrition, and it’s holding us back. Your diet is NOT your identity, there is no shame in food, and it doesn’t matter what other people think because this is about YOU. Different people thrive on different diets. Instead of forcing you into a rigid one-size-fits-all box, I want to help you break free from dogma and seek truth—rooted in science, applied in a way that works for your life, and designed to help you thrive. It’s time to start over fresh and focused. That’s my goal with my Plant Powered Plus plan.

			No matter who you are, I want you to know that I see you and it is my mission to empower you. Let’s go!

			

			—

			The Introduction is backed by 45 references gathered through an extensive review of the scientific literature. You can browse the full citation list at www.theguthealthmd.com/plantpoweredplus.

		

	
		
			
				Part I

				Foundations of Inflammation

				How Evolution and Environment Shape the Gut-Immune Axis

			
		

	
		
			
				Chapter 1

				Deep Ties

				The Gut-Immune Connection

			
			Starting in early 2020, discussions about immunity leapt into the global spotlight like never before. We’ve all witnessed a barrage of news segments and social media posts on handwashing, germ killing, stopping the spread of disease, immune system weakening, and inflammation, not just from COVID but also things like measles and Listeria outbreaks. And while this certainly has been an unprecedented time, those of us working in the medical field have long had the issue of immunity on our minds as we’ve seen patient after patient fight their immune system, a protective network that is supposed to defend them but for some reason commits bodily treason and attacks them. This attack could present as an autoimmune or allergic disease or chronic inflammation—all of these issues are exploding. Between 1970 and 2010, new Crohn’s disease and ulcerative colitis cases increased by 55 percent and 33 percent in Olmsted County, Minnesota, where they closely track these things. This is not just in the United States. Between 1985 and 2015, new cases of autoimmune diseases increased by a staggering 19.1 percent per year across the globe. Nearly one in three adults now have seasonal allergies, eczema, or a food allergy.

			The pandemic brought our attention to the immune system, but we probably should have been paying attention already because our problems actually started decades ago. The reality is that we’re facing an epidemic that was fully underway before the COVID-19 coronavirus came around in the first place. There’s a new wave of diseases that include autoimmune, allergic, and chronic inflammatory conditions that really started in the mid-twentieth century. They’re here, and I’d argue that they’re much more of a threat to us than the pandemic ever was.

			The solution is not going to be one simple thing. The wellness industry sells you “immune-boosting” herbs, beverages, and diets, and frankly they’re a crock of you-know-what. Sorry, but loading up on vitamin C isn’t going to fix your problems and true healing is not going to come from single nutrients. Similarly, I’ve spent more than a decade celebrating the role our gut microbes play in our health. I’m a huge believer. But while our gut microbes are going to play an essential role in this story, it’s not just about them.

			To properly tell the story of gut-immune health, we have to shine a light on the legendary triad of bodily defenders—your gut microbes, gut barrier, and immune system—that serve as the heroes of your health. If this were a superhero movie, they would be working together as a powerhouse team to keep you healthy and safe. The collective whole is greater than the individual parts because they complement one another so well. But every good superhero movie is defined by having a formidable villain, the existential threat to our existence. In this story, that is lipopolysaccharide, which is the Voldemort or Darth Vader of gut health. Can you hear the ominous music as our villain makes its menacing entrance? You’ll hear it in Chapter 2. But spoiler alert: Following the Plant Powered Plus Protocol in Chapter 9 will flip the script and set you on a path to triumphant gut-immune health. Before we jump into the conflict, let’s begin at ground zero for all things gut health—your intestines.

			A River Runs Through You

			Your gut is where the outside world most powerfully interacts with your inner world—arguably the single most important interface for your long-term health. Yes, your skin and lungs do meet the external environment, but more in a protective or air-filtering capacity. In the gut, however, three to five pounds of food pass through daily—that’s between one and two thousand pounds a year—every morsel completely foreign to your body.

			Eating is, at its core, an act of trust. You could have spit it out, but you didn’t—you’re inviting it into some of your most vulnerable spaces. Let’s pretend for a moment that we’re on a high-stakes water slide tour through your intestines. After being chewed and knocked around by surging waves of saliva (we’re off to a lovely start), you get briskly plunged down a dark tunnel that opens like a trapdoor (you just got swallowed), passing quickly through the esophagus before splashing into the stomach. There you get mixed and swirled around for a period of time in an acid bath (sorry about that) before circling the drain and plunging down into the small intestine. We call it small because the tube is tight, but it’s really friggin’ long, about twenty feet. By comparison, the large intestine, which is also called the colon, is just five feet long. It’s short but notably broader.

			Ideally, the intestines are like a river that brings fresh water and life-giving nutrients to your body. But often they also carry potentially perilous invaders or noxious substances. When the river is healthy, the surrounding lands benefit from the resources that it provides. Digestion is the process in which your body identifies those life-giving nutrients, separates them from everything else in the river, and pulls them into the body for your benefit. When this process is working perfectly, your intestines stay completely separate from the rest of your body, and an impenetrable barrier between the two allows only the good stuff to cross over. But it’s very easy for this magical system to go awry. We consume well north of a million milligrams of food each day, some of which will be just what our body needs and some of which will disrupt our physiology. It puts a lot of stress on our body not to make a mistake.

			When your food takes its journey through the intestines, it is just millimeters away from your bloodstream. If it gets in your blood, it can reach your brain or any of your other vital organs in a matter of seconds. It makes sense that the body would want to keep intestinal contents contained and separate. For one, it’s poop; I’m pretty sure you don’t want that mixing with your blood. But more specifically, poop contains some dangerous microbes that would love to enter your bloodstream and raise hell, like E. coli or Pseudomonas. Don’t get me wrong, there’s plenty inside the intestinal tube that is good for you. Depending on what you’ve chosen to eat, it may contain valuable resources that are required to maintain bodily functions. But it may also be filled with those microbes that are toxic and harmful to the body. That’s why it’s better to keep things separate until your body can vet the contents of your intestines and be sure it is safe.

			The surface of the intestine measures about thirty-two square meters. That’s roughly the size of a small studio apartment or two parking spaces side by side. It’s a remarkable amount of surface area. But more importantly, every speck of that space has its own community of microbes, providing more opportunity for nutrients to be absorbed, but also more chances for invaders to slip in if defenses falter.

			We should have the strongest defenses in the most vulnerable areas of our body. And we do. Thankfully, you have been blessed with a trio of bona fide superheroes standing guard at the gates: your gut microbes, your gut barrier, and your immune system. Any would-be intruder aiming to breach your body needs to get past all three. We can’t afford to have them weak, tired, and confused. Using the information in this book, we’re going to have them shields raised, fired up, and ready to defend you.

			Your First Line of Defense: Your Microbes

			A force of nature lives inside of you. You may remember them from my first book—they’re those thirty-eight trillion microorganisms that are not human, nor are they a part of you. They’re your gut microbes. We call them micro because they are invisible to the naked eye. Thank goodness, because they’re literally floating over the top of your eyeball as you read this, and trying to read a good book through a swarm of microbes would be a total nightmare. But make no mistake, they’re there.

			Let’s pull a microscope out for a moment and take a look together. Most of these microorganisms exist in your colon. As we peer down into the recesses of your bowels, what you see are mostly bacteria. These are free-living organisms that each consist of just one biological cell. That doesn’t sound like much, but when you consider that there are thirty-eight trillion of them and you have just thirty trillion human cells, you are clearly, irrefutably less than half human. You’re outnumbered!

			These organisms are not just bacteria. There are also billions of fungi, which are more complicated in that they contain a cellular structure more closely resembling humans. There may also be archaea and protozoa. Archaea are somewhere between bacteria and fungi, and we believe they’re the oldest life on the planet. Archaea are known for producing methane gas. Scientists have found evidence of archaea burping methane gas near hydrothermal vents 3.4 billion years ago, and now they burp methane gas within your colon. It’s a family tradition! Meanwhile, scientists are also discovering that protozoa, which can include creepy worms and parasites, are in some cases beneficial to our health. More on that later.

			Much like us, these microbes are diverse. There are typically five hundred to a thousand species of bacteria and fifty to one hundred species of fungi in your body at any one time. Different microbes do different things. Each microbe has different skills that contribute to the collective whole, where the sum of the microbes is capable of far more than the individual contributions. They exist in communities and tend to seek out like-minded friends to support one another. They have different temperaments. Some of them are sweet and friendly. These are the beneficial bacteria, like Lactobacillus and Bifidobacterium. Others are downright nasty. We call these pathogens, like the C. diff from the Introduction, or E. coli or Salmonella. Every day the whole community of microbes wakes up and adapts to their environment, seeking out safety and sustenance, with hopes to make babies and enjoy a delicious meal. Does their world sound a bit like your world? That’s because they exist in a parallel metaverse. Theirs is microscopic; yours is macroscopic. But they exist in this microscopic microcosm of your life. We have officially entered the matrix.

			Don’t get too full of yourself, but you are a god to them. Not figuratively. Literally. You have the ability to create violent storms and earthquakes, to change when the sun goes up and comes down, to select the fortunate winners and the unfortunate losers. That’s because your choices influence their environment, and ultimately they are the product of that environment. Families of microbes rise and fall based upon the conditions.

			The choices you make have a rapid, massive impact on them. If you change your diet, you will change your microbiome. In fact, it will happen very quickly. Within twenty-four hours of food hitting your colon, your microbiome will be different, shaped by the food that passed through. Rapid changes in the microbiome are facilitated by rapid microbial turnover. A single microbe could spawn over a thousand offspring in a single day. Think about that. It’s an incredible superpower.

			The conditions in your colon, their environment, matter. It’s not just what you eat that matters. When you eat and how you eat matters, too. As do non-dietary factors like sleep, exercise, stress, and human connection. They all contribute to the context that shapes your microbiome. We’ll be taking a deep dive into all of this in Part II of this book, and it is SUPER cool.

			When most people think of the gut, digestion springs to mind. That’s true—our microbes break down food and even medications. But these microbes do much more than convert calories into energy. They function like a bustling chemical factory, synthesizing a vast array of bioactive compounds that ripple throughout the body, influencing metabolism, hormones, mood, and cognition. Their most critical impact, however, lies mere micrometers away, where they directly interact with the gut barrier and immune cells. In this microscopic zone, gut microbes are pivotal in regulating inflammation, training immune responses, and ultimately guiding how well your entire immune system defends you.

			Your Second Line of Defense: Your Gut Barrier

			Flowing through your intestines are substances you absolutely want your body to absorb—like nutrients and vitamins. Meanwhile, your microbes do a remarkable job of breaking down and transforming many of the compounds that pass through. But they can’t do it all by themselves and they’re not really designed to separate and compartmentalize. Walls are built for a reason. You need a selective filter that allows the good stuff in while keeping harmful substances locked in the tube, destined for elimination. Where microbes leave off, superhero #2 takes over—give it up for the gut barrier.

			Your gut barrier is a single layer of cells, also known as the epithelium, that acts as a filter between your bloodstream and your gut bacteria. On top of this layer of cells is a layer of mucus, which adds extra protection to the gut barrier. This slimy, gelatinous substance serves many purposes—lubrication, protection from invasive bacteria, and even a home and nutrient source for some friendly bacteria. Embedded in the mucus layer you’ll find all kinds of defensive substances—antimicrobial proteins, immunoglobulins, and enzymes—that help keep the invasive bacteria out. With a microscope, you can literally measure the thickness of the juicy mucus layer. We want it to be not just thick but thicky thick. A thin mucus layer means less protection and increased exposure to infection as well as a greater risk of colon cancer, ulcerative colitis, type 2 diabetes, obesity, and nonalcoholic fatty liver disease. The good news is that our food choices exert some control over the thickness of the mucus layer. More on that soon.

			Together, the gut barrier and the mucus layer are like a wall and moat separating the untamed wilderness from the manicured garden within. This biological firewall needs to strike a delicate balance: If it’s too weak, unwanted invaders slip through; if it’s too tough, essential nutrients get shut out. The cells in the gut barrier serve as the bricks in a wall. The bricks are held together by special proteins called tight junctions, nature’s cement. Tight junctions fasten the cells together, keeping the harmful pathogens out while allowing water and electrolytes to pass. But if they break down, we lose control. The gut barrier is no longer intact. The invasive microbes and toxins will find the weakness, like rats finding the smallest hole in your house. They’ll wiggle their way between the cells, through the wall, and once they’re across it’s a mad dash into the bloodstream.

			The gut barrier isn’t just a wall. It’s an immune organ. In fact, it’s the dominant immune organ in your body. Barrier breaches can happen at any moment, anywhere within the intricate thirty-two-square-meter landscape that is your gut. Remember how I said every speck matters? Now I’m emphasizing that every microscopic fraction of that speck matters. Your gut barrier is the one thing present across the entire surface area to protect you, and every cell and every tight junction matters. And now you know why 70 percent of your immune system lies in the gut. It’s that important.

			What happens if the bad guys sneak past the gut microbes, through the mucus layer, and past a hole in the gut barrier? They may be feeling pretty good about themselves, until they look up and see our final hero towering over them: the immune system.

			Your Third Line of Defense: Your Immune System

			Your immune system’s complexity is limitless—we could get lost for an eternity trying to understand all of it. I’m going to do my best to keep it relatively simple, but know that if you want to be an immunologist one day, there’s an entire network of rabbit holes out there for you to explore.

			Let’s take it from the top: The immune system is a network of organs, cells, and proteins whose purpose is to protect you and your tissues. That includes neutralizing pathogens and squashing infections. If a pathogen dares to invade, it must first get past the gut’s resident microbial defenders (our first hero), slip through the mucus layer, and breach the gut barrier (our second hero). And if, by some miracle, it survives all that, a vigilant squad of innate immune cells on the other side stands ready to fend off invaders until the supercharged adaptive immune cells arrive and—BOOM—it’s game over. It also means damage control and repair when there’s bodily injury. To accomplish all of this, we have two bureaus of defense—the innate immune system and the adaptive immune system. Let’s explore them.

			The Innate Immune System: For Fast, Everyday Protection

			The innate immune system is our workhorse, designed to handle most things that require activation of our immune system from day to day. It is pretrained, which allows it to immediately respond to any threat. No learning necessary! This allows it to be fast, but you sacrifice strength and effectiveness for speed. That’s okay, though, because for most mundane tasks, the innate immune system is just fine.

			We tend to think of the immune system as being cells, but it’s much more. The innate immune system starts with physical barriers, like the skin or the gut barrier, both of which separate the outside from the inside. Then there are the chemical substances that neutralize pathogens, like the mucus layer, which contains protective substances to keep invasive bacteria out. Other examples include oil on your skin, tears from your eyes, saliva in your mouth, and acid in your stomach. All of these are antimicrobial, designed to eliminate or keep our microbes from getting into the body.

			The innate immune system also includes cells called white blood cells, or leukocytes. There are several unique types—macrophages, neutrophils, natural killer cells, and others—each with slightly different strengths or functions that contribute to the overall goal of protecting you.

			Immune cells operate independent of your brain and consciousness, but let’s not make them sound too smart. They’re more like robots that are preprogrammed to react in specific ways to specific situations. Don’t get me wrong: The innate immune system is insanely intelligent. Thousands of scientists have devoted their lives to understanding it and they still haven’t figured it all out, but its capabilities are very different from the human brain. Instead, the intelligence of your innate immune system is the glorious result of millions (if not billions) of years of evolution. What worked got carried forward.

			Your white blood cells have the ability to get organized and work in teams to take on a threat. This requires cellular communication and coordination, which is possible thanks to messenger proteins that we call cytokines. Envision your immune cells as a tactical team on a mission, each equipped with a walkie-talkie (i.e., cytokines) to call for backup or share intel. They act as a form of communication among immune cells, allowing them to organize and coordinate their behavior. Perhaps you’ve heard of some of these—interleukin-1 (IL-1), IL-6, IL-17, tumor necrosis factor alpha (TNFɑ), and interferon gamma (IFNɣ). These are examples of cytokines that are known to fire up the immune system and send it to war. In fact, we treat various inflammatory diseases like ulcerative colitis, rheumatoid arthritis, psoriasis, and even COVID-19 with FDA-approved drugs designed to block these cytokines—they’re that central to your immune system response. The immune cells are the soldiers and the cytokines are their marching orders—activate for war, or chill in the barracks.

			The Adaptive Immune System: When You Need Targeted Support

			The innate immune system is great for most rudimentary tasks, but sometimes the body needs the immune system to be more targeted. This is why we have the adaptive immune system, which is made up of special white blood cells called lymphocytes. They’re like the special forces of the immune system. They’re more complex, more precise, and far more powerful. They are biological badasses that are not to be messed with. The lymphocytes step up when the innate immune system struggles to get the job done. In comes the heavy artillery, as the lymphocytes pull out weapons of war called antibodies that function like precision-guided missiles.

			When lymphocytes encounter something for the first time (as happened during the pandemic with the coronavirus), you have to give them four or five days to build out their munitions. But once the antibodies are developed, they can be rapidly deployed at any time in the future. The second encounter with a pathogen will be more rapid and effective than the first. This is what we call immune memory, and it allows your immune system to grow stronger with each encounter—ensuring faster, more effective responses in the future.

			Your Microbes, Gut Barrier, and Immune System Rise and Fall Together

			Your immune system and your gut are deeply interconnected and inseparable. When your gut is balanced and teeming with healthy microbes, it helps repair and restore your gut barrier and train and regulate your immune system so that it’s primed to respond appropriately to real threats. From birth, our gut microbiome “educates” our immune system by exposing it to a diverse range of microbes. This helps immune cells learn what’s normal and what’s a threat, reducing the risk of overreactions—like allergies or autoimmune diseases. Our gut microbes produce bioactive chemicals—neurotransmitters, bile acid and tryptophan metabolites, and, most importantly, short-chain fatty acids—that interact with and manipulate the immune system. And last but not least, the good gut microbes play an important role in maintaining the gut barrier, which protects the immune system and allows it to do its job more effectively. But if these protective microbes are wiped out, the gut barrier starts to break down and your immune system can go haywire, and the entire defense system becomes weak, toothless, and more dangerous to you than your enemies.

			Remember Michelle? She took a round of antibiotics for a skin infection and ended up with a vicious, life-threatening case of C. diff colitis. What was going on there? How did she end up with a raging immune system taking over her body and putting her on death’s doorstep? And why did a fecal transplant, of all things, heal her?

			It started with the injury to her gut microbes. Within days of starting the antibiotics, Michelle experienced a precipitous fall in the number of living bacteria and the diversity within her microbiome. I’m sure you’ve heard many of these terms—antibiotic, antimicrobial, antibacterial, germicide, bactericide. These are all variations on the same thing for gut bacteria: death. But you’re not just killing the bad ones. Many of the bacteria lost are anti-inflammatory, like Faecalibacterium prausnitzii, which are critical to keeping the gut barrier intact. Meanwhile, the ones that survive are, by definition, antibiotic resistant. We call this dysbiosis, when the microbiome has fallen out of balance due to a loss of overall diversity, with fewer good ones and too many inflammatory bad ones. Dysbiosis affects the ability of the gut microbiome to do its job. In this case, the microbes lose their ability to repair and restore the gut barrier.

			A damaged gut barrier—commonly called “leaky gut”—lets toxins slip across and come into direct contact with the immune system. Sensing a threat, the immune system releases inflammatory cytokines, which recruit more immune cells that also produce inflammatory cytokines, and the snowball of inflammation gets set in motion. What started as damage to the gut microbiome has now disrupted the gut barrier and set off the immune system, and the result is massive amounts of inflammation that makes the body very, very sick.

			All it takes is a round of antibiotics and next thing you know, the microbes, gut barrier, and immune system are all dysfunctional and you have an inflammatory mess. Sounds like a delicate and vulnerable system, but it doesn’t have to be. We can use the interconnectedness to our advantage, fighting inflammation by fortifying our gut microbes. Once healthy, these microbes will repair and restore the gut barrier for us, which protects the immune system and allows it to be strong.

			Michelle’s story exemplifies this. The antibiotics that triggered her health crisis weren’t going to resolve it, so a fecal transplant from a healthy donor was the best option to increase her gut diversity quickly. Fecal transplants restore the beneficial gut microbes that suppress the C. diff infection, rebuild the gut barrier, and reduce the passage of harmful toxins. In just a couple of days after her transplant, Michelle was already back on her feet, high-fiving me on her way out of the hospital.

			Now, here’s the good news for the rest of us. In most cases, you won’t need a fecal transplant to heal your gut. And no, this book isn’t about giving yourself a poop transplant. If it were, I would’ve called it Poop Powered (maybe next time?). The real key is harnessing the profound, interconnected relationship between the gut and the immune system.

			The Key to a Healthy Gut and Immune Relationship Is…

			Now we get to the important part: the one thing, the most important thing, that explains the interconnectedness of the microbes, gut barrier, and immune system. Are you ready for it? The answer is short-chain fatty acids.

			In Fiber Fueled I introduced readers to these amazing molecules, of which there are three main types: acetate, made up of two carbon atoms; propionate, made of three; and butyrate, made of four. Friendly bacteria in our guts transform fiber into short-chain fatty acids, or SCFAs, which then work their magic by making your microbiome healthier. In my first book I talked about how SCFAs are anti-inflammatory, but now I’m doubling down: I’ve been studying science and medicine since 1998, and short-chain fatty acids are hands down the most anti-inflammatory thing that I’ve ever come across. Let’s dive in.

			SCFAs are produced by our anti-inflammatory gut microbes, like the Faecalibacterium prausnitzii that I mentioned above. Their healing effects start immediately and locally, right there in the gut. You get more beneficial bacteria like Bifidobacteria, Lactobacilli, and Prevotella that can help you produce more SCFAs. I showed you a snowball effect that creates inflammation. This is your anti-inflammatory snowball, which sets off a chain reaction that multiplies the anti-inflammatory microbes. Simultaneously, the SCFAs suppress inflammatory bacteria like Salmonella, Shigella, and E. coli. When you have more beneficial microbes and fewer inflammatory ones, your gut microbiome becomes balanced and lets the good guys take control. Nature is healing. This is how we fix dysbiosis.

			A healthy gut microbiome produces the SCFAs that heal your gut barrier. Consider this: The intestinal epithelium sheds and replaces itself once every three to five days, which is the fastest rate of cellular turnover in the body. That, by itself, is quite marvelous. But even more interesting and exciting is the way in which we can shape and enhance all aspects of the new barrier with butyrate. Butyrate helps the body produce and introduce new, healthy cells through stem cell differentiation. As those new cells insert themselves like another brick in the wall, butyrate helps create the proteins that form the tight junctions. This acts like the cement—it holds it together and makes the wall impenetrable. With the wall now intact, butyrate activates goblet cells (microscopic slime cannons) to produce more mucus, thickening up the mucus layer that forms the outer protective layer.

			Basically, what I’m telling you is that all of the steps to create a secure gut barrier, including a thick mucus layer, involve butyrate. And this is why, when the gut is dysbiotic and not producing enough butyrate, it thins the mucus layer in our colon; compromises the gut barrier, which becomes permeable; and ultimately allows invasion by pathogenic bacteria that promote inflammation.

			When the gut barrier is secure, it prevents toxins from sneaking across and triggering your immune system. This drops levels of inflammatory cytokines such as NF-κB, TNF-α, IL-6, IL-1β, and IL-8—precisely the targets of many anti-inflammatory drugs, like infliximab and adalimumab. Simultaneously, butyrate promotes the release of IL-10, a cytokine shown to protect against inflammatory bowel disease. In essence, the balance has shifted from inflammatory to anti-inflammatory when this happens.

			
				Should We Be Measuring SCFA Levels in Stool?

				Unfortunately, it’s not reliable to measure SCFA levels in our stool. Butyrate provides 70 percent of the energy to power up your gut barrier, and anything not used for energy ends up getting absorbed. Just 5 percent of SCFAs end up in your poop. This is why measuring poop levels of SCFAs isn’t extremely helpful, because it doesn’t give an accurate picture of what’s happening at the gut barrier or in the body.

			
			Your body is starving for SCFAs, so anything not used by the gut barrier will get absorbed into the body, where it will float around without doing much until it comes into contact with a receptor. Receptors are the lock, and the SCFAs are the key. They fit together perfectly, and because they do, they are able to make things happen when they come together. As of this writing, we’ve identified six receptors for SCFAs, and what’s fascinating is that four out of the six directly affect the immune system and inflammation. You’ll find these receptors throughout the body, in the bone marrow and lymph nodes, and on the immune cells themselves.

			One of the ways SCFAs influence your immune system is by shaping the innate immune system. In some ways, SCFAs are pumping the brakes. They do this throughout the body, even the bone marrow, slowing down the expansion and aggression of the immune system. For example, butyrate and propionate have been shown to reduce the production of inflammatory cytokines by monocytes. When you’re pumping the brakes on the immune system and cooling down the immune cells, we have another word for it—anti-inflammatory.

			In other ways, SCFAs help get the right cells on the battlefield. Think of them as generals, assessing the combat needs, calling up the right combination of soldiers, and putting them in the proper position to work together and eliminate a threat. Without battlefield leadership, you have chaos—too many of the soldiers you don’t need, too few of the soldiers you do need, no one is talking to one another, and everyone is pointing the finger at the other. This is why we need SCFAs: to get the mission organized, to make it tactical and precise. It’s what you want from your immune system, right? Thank you, SCFAs, for providing that.

			But that’s just the innate immune system. What about when we bring in the heavy weaponry—the T cells and the adaptive immune system? Once again, SCFAs have a general anti-inflammatory effect, pumping the brakes on the production and recruitment of T cells with one exception—T regulatory cells (Tregs). SCFAs actually stimulate the thymus to produce more T regulatory cells, such that in mice the concentration of SCFAs is proportional to the number of Tregs in the blood. T regulatory cells are like little peacekeepers because they are powerfully anti-inflammatory, they prevent autoimmunity, and they limit chronic inflammatory diseases. So we love that SCFAs give us more Tregs. Thank you, again, SCFAs, for providing that.

			What if you have an infection, though? In these moments, you don’t need immune suppression. But don’t worry, because what SFCAs actually give you is an overall enhanced immune function. Butyrate helps the immune system properly recognize and remove invading microbes, thereby striking the proper balance of protecting you without creating unnecessary inflammation.

			At this point you’re wondering how we get more of that SCFA healing power, and the answer isn’t a fecal transplant. It’s something far simpler. Acetate, propionate, and butyrate are produced when prebiotic fiber (or resistant starch) comes into contact with the beneficial anti-inflammatory gut bugs. In fact, the reason why those gut bugs are anti-inflammatory is because they help you produce SCFAs. We’ll dig more into the specifics of fiber in Chapter 5, but for right now what I want you to know is that short-chain fatty acids are powerfully anti-inflammatory because they connect the microbes to the gut barrier and immune system, and we get them from FIBER.

			We Need Our Immune System Working for Us, Not Against Us

			Your immune system isn’t a simple on-off switch—it’s an intricate, evolving dance that relies on both timely aggression and measured restraint. We need it to step up and do its job at the right

			
			
			
			
			
			
			Your Microbiome Can Teach Your Immune System to Work Better
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