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            Introduction: This Is a Test

         
         As I was writing this book, Edith Morrey, whom I identified in all of my previous books as “Michelle,” passed quickly and
            peacefully onward just two weeks shy of her 106th birthday. I first met Edith shortly after I moved my practice from Loma
            Linda University to Palm Springs, California. When she walked into my examination room, I encountered a thin, tall, erect,
            beautiful woman with a gorgeous head of hair who was dressed to the nines. To my eyes, she appeared to be about 65 years old.
            But a quick glance at the chart started my hands shaking. Forget 65 or 75 or even 85. She was in her nineties! The woman standing
            before me in three-inch heels (I kid you not) appeared shockingly young, yet her chart revealed that she was, in fact, quite
            old.
         

         
         In Loma Linda, California—one of the world’s best-known “Blue Zones”—I had encountered many healthy centenarians. Nevertheless,
            I was singularly unprepared to meet Edith. She exemplified a seeming paradox: chronological old age wrapped up in an implausibly
            youthful, vital physical form.
         

         
         Edith told me she had attended one of my recent speaking engagements and that I reminded her of someone else she’d heard speak
            about nutrition more than seventy years ago, when she was just 20 years old. That person was the nutritionist Gayelord Hauser,
            whose advice she’d been following to the letter ever since. She’d bought and read each of his books, adopted his dietary protocol,
            and stuck to her guns even when her husbands (she buried two in her time, including one who was a doctor) had told her she
            was crazy. After a lifetime of following Hauser’s advice, she was still fit as a fiddle.
         

         
         I couldn’t believe my good fortune in meeting her. I peppered her with questions, wanting to know more about what exactly
            she’d learned from Hauser and how she’d maintained her health and vitality for so many years. Though I became her doctor and
            remained so until the day she passed, I can say for certain that I learned more from her than she learned from me. She showed
            me that the longevity paradox I’d imagined—the ability to die young at a ripe old age—was indeed a possibility that was available
            to us all.
         

         
         As I gained more insight into Edith’s (and, by extension, Hauser’s) nutritional practices, I took a deep dive into the research
            of longevity and discovered another paradox that defines aging—that nonhuman ancient genes actually have the power to keep
            us young. How is this possible? Buckle up—we’re about to embark on quite an adventure.
         

         
         In The Plant Paradox, I asked you to hop into an imaginary time machine and take a journey with me back 450 million years, to a time when plants
            were the only life-forms on Earth. They ruled the land for about 90 million years until insects showed up and started eating
            them. That was a tough time for the plants, but they were not about to go down without a fight. Plants are amazing organisms
            that can transform sunlight into matter, a feat we have yet to master. They weren’t going to let a little thing like the sudden
            appearance of millions of tiny predators stop them from growing and reproducing, so they developed complex defense mechanisms
            to protect themselves. These included chemical compounds that poisoned, paralyzed, or entrapped their predators and others
            that made them sick or disoriented. In The Plant Paradox, I argued that many of the health crises we humans are facing today are a result of unwittingly consuming those plant compounds.
            (If you haven’t read that book, don’t worry—it’s not a prerequisite to reading and understanding anything and everything that
            follows here!)
         

         
         Now I want you to climb into a new time machine with me and go back even further, to a time long before even plants existed:
            about 3 billion years ago.
         

         
         We would find ourselves in a vast empty space where the only living things are bacteria and other single cells that can grow
            and divide without oxygen. In fact, as hard as it is to believe, oxygen is often deadly to these single-celled organisms.
            As a prelude to something you’ll read more about later, these organisms could thrive on what we consider a toxic gas called
            hydrogen sulfide. But something important is happening in the atmosphere: oxygen levels are rising. These bacteria evolved
            in an anaerobic (oxygen-free) environment. To them, oxygen is lethal, and the world is suddenly becoming a very dangerous
            place.
         

         
         Like all living things, these bacteria, which belong to the class of organisms called prokaryotes, have a biological imperative
            to survive and pass on their DNA, so they come up with a very clever plan to protect themselves in this hostile new environment.
            They hop inside other single-celled organisms and make a deal that will dramatically change the course of life on Earth. In
            exchange for food and a stable, protected home, the bacteria will give their host cell extra energy to fuel its functions
            and survival. It was that arrangement that resulted in the advanced cells, called eukaryotes, which constitute the cells of
            algae, fungi, plants, and all animals, including you and me.
         

         
         Now let’s get back into our time machine and zoom forward to the twenty-first century. What if I told you that in the present
            day, these engulfed bacteria still reside in your cells? As the saying goes, truth is often stranger than fiction. The engulfed
            bacteria are called mitochondria, and their job is to use the oxygen you breathe and the calories you eat to create energy
            for all of your cells. But not every type of bacteria made the same deal with those single cells all those billions of years
            ago. So what happened to the rest of them? As the bacteria in the cells created energy and enabled them to evolve into increasingly
            more complex creatures, oxygen levels in the atmosphere continued to rise. The remaining bacteria escaped the deadly oxygen
            by moving into the animals’ colons, which resembled the anaerobic environment in which they’d thrived for billions of years.
         

         
         Would it be too “out there” to suggest that bacteria actually created animals, including humans, so they could avoid oxygen
            and live safely on Earth? And talk about “out there”; suppose I told you that the bacteria in your gut keep in close contact
            with their relatives, the mitochondria inside your cells, in order to communicate with them about how things are going on
            the “other side”? We’ll discuss all of this and more in the pages that follow.
         

         
         Now, you may be asking yourself, what does any of this have to do with longevity? In a word, everything. Because as your bacteria’s
            home, what happens to you depends on what happens to them. It may be hard at first to accept the fact that your fate is in
            the hands of the trillions of bacteria that live inside, on, and around you. Here’s the thing: you’re not actually who you
            think you are. The real you—or, more accurately, the whole you—includes all those bacteria, and the “you” that you are familiar with is actually only a small part of the whole. In
            fact, 90 percent of “your” cells are not actually human cells at all. They are the cells of bacteria, viruses, fungi, and
            worms that live on you and inside you, commonly referred to as the microbiome, or as you astute Plant Paradox readers know, your holobiome.
         

         
         So your longevity is paradoxically tied to the fate of these ancient organisms—the oldest parts of you have the power to help
            keep you young. It all goes back to the bacteria’s need to survive and pass on their DNA. Your body is essentially a condominium
            for your microbiome or, as I like to call them, your bugs. You are their home. And as you’ll soon learn, if you provide a
            nice, hospitable home for them, they will be exceptionally good tenants. They’ll keep the utilities running efficiently, the
            plumbing in tip-top shape, and even the exterior paint fresh. On the other hand, if you feed them foods they do not thrive
            on, allow squatters to move in and take over, and let the foundation rot, they’ll give up and let the rest of you decay right
            along with it. Our relationship with our bugs has always been, and continues to be, symbiotic; in other words, their health
            is dependent on you and vice versa. You take care of them, and they’ll take care of you—for the long term.
         

         
         In addition to being made up of 90 percent foreign cells, we humans are comprised mostly of foreign genes. Believe it or not,
            99 percent of all the genes that make up “you” are bacterial, viral, and protozoal genes, not human genes at all. Humans actually
            have very few genes, and the ones we do have are virtually identical to those in our primate cousins, chimps and gorillas.
            In fact, the popcorn you may be eating as you read this (that was a test; you wouldn’t dare eat corn after reading The Plant Paradox, would you?) has 32,000 genes, while you have a measly 20,000.1 How can that be? you say. Corn has more genes than we do? We’re so much more complex than a dumb plant! Okay, fine, maybe corn’s got us beat, but surely we have the most genes of any animal, right? Wrong! The water flea, Daphnia, has the most genes of any animal, coming in right behind corn at 31,000.2

         
         If we humans have so few genes, how did we become so complex? What makes us different from other animals? In a word: bacteria. When humans evolved, our bacteria changed, and it was our bacteria, rather than our genes, that made us human.3 As shocking as it may seem, most of what has happened to us, and what will continue to happen to us in the future, is determined
            by the state of the bacteria in our gut, mouth, and skin. So let’s stop focusing on taking care of the 1 percent and start
            paying closer attention to the 99 percent of the genes that make up you.
         

         
         You might be feeling a little bit uncomfortable with the idea that we don’t have full control over our own bodies. But in
            actuality, the opposite is true. When we learn how to be a good host to our microbes, we can gain a lot of control over how
            well we will age and how long we will live. Your fate does not lie in your genes at all—it lies in your microbiome, and many
            of your daily decisions about food and personal care products influence how happy or unhappy they will be in their home. Paradoxically—and
            here’s the point to remember going forward—whatever happened to your parents or grandparents, your Ancestry.com or your 23andMe
            results contribute very, very little to your fate and longevity. Much more of your fate resides with the trillions of organisms
            living in and on you.
         

         
         Those microbes have invested a great deal in their condo—they want it to stay in good shape for a long time. Their survival
            literally depends on you, and yours on them. We know this from experiments with germ-free mice (which are born without contact
            with the bacteria that would normally populate their gut), which live shorter lives and are more susceptible to disease than
            mice with normal bacteria, because without communication from those germs, their immune systems never develop properly.4 Your microbes (or “gut buddies,” as I like to call them) are there to help you. You are in the driver’s seat of your health
            and longevity if, and only if, and when, and only when, you give over your fate to them—the other you, or the unseen you within.
         

         
         In the following pages, I’m going to give you a complete guide to the care and feeding of your gut buddies. In fact, I’m going
            to give you a veritable Google Maps tour of the entire neighborhood that your holobiome inhabits. The problem is that, like
            all neighborhoods, yours has its share of bad guys. And if you’ve been following a standard Western diet and lifestyle, chances
            are that those bad guys have taken over. They’ve broken down the all-important gut border wall that separates your other inhabitants
            from you, put their own needs first, hijacked the supply lines, and deprived your human cells of food and critical information
            to keep things humming along. And your poor gut buddies, with danger lurking on the streets, have gone into hiding.
         

         
         But here’s the good news: if you starve out the bad guys and throw the good guys a lifeline, the good guys will reemerge,
            reinforce the border, and revitalize the neighborhood. What’s more, those good bacteria will start asking you for more of
            what they need to succeed.
         

         
         Your gut bacteria are not only largely in charge of your health and how well you age—they also influence your behavior. With
            the mapping of the human microbiome in 2017, we’ve discovered that complex animals such as humans, who have fewer genes than
            plants and fleas, have uploaded most of their information processing to what I like to think of as our “bacterial cloud,”
            which has vast computing power over our fate and health. Since this genome has so many genes and divides and reproduces incredibly
            rapidly, your holobiome has immense power to tell “you,” your immune system, and the organelles in your cells how things are
            going in the outside world. Though the genome of a bacterium is only one-tenth of a human cell’s genome, National Institutes
            of Health (NIH) researchers recently showed that the microbiome contributes 8 million unique genes to human bodies. This means
            there are 360 times as many bacterial genes as human genes within you or me!5 Since bacteria replicate (divide) so quickly and have that much genetic “computing power,” our gut buddies are capable of
            almost instantaneous information processing and communicating, even to the point of influencing our thoughts and actions.
         

         
         I’ve been gratified and a little amused through the years when my junk-food addicts or meat-and-potatoes guys come back to
            see me after a couple of months on my Longevity Paradox program and tell me that they’ve started to crave salads and other
            green things. They are shocked by their own behavior, which is now being remotely manipulated by a new set of microbes, their
            gut buddies, which are sending a loud and clear message to take care of their home. You will see this principle in action
            throughout this book: give your gut buddies what they want, and they will return the favor.6 Best of all, the bad bugs that are responsible for your junk-food cravings will leave the building and finally stop torturing
            you.
         

         
         Now, perhaps you’re thinking, how is it possible that bad bugs have taken over if humans are living longer, healthier lives
            than ever before? Not so fast. There are a lot of misconceptions about aging that we will soon address, and the first and
            foremost is that we’re doing better than ever in terms of longevity. Yes, the average life expectancy has increased over the
            last five decades. In 1960, the average life expectancy of American men was 66.4 years; by 2013, it was a full ten years longer.7 For women, the average ages were 73.1 and 81.1, respectively. But much of this extended life span can be attributed to the
            fact that we’ve developed vaccines, antibiotics, and hygiene protocols to beat the main causes of a shortened average life
            span, namely infectious diseases that disproportionately affected young children. Perhaps we’ve come to an end in terms of
            what modern advances can accomplish. Sadly, life expectancy has now declined for the last three years!8 And never forget, people have lived into very old age since recorded time. One of my favorite documented cases is that of
            Luigi Cornaro, whose treatise How to Live 100 Years, or Discourses on the Sober Life chronicled his 102 years of living in the 1400s and 1500s! (And never fear; his “sober” life included a prescription for
            a daily ration of 500 milliliters—about two-thirds of a bottle—of red wine.)
         

         
         Today we’re starting to see both a decreasing life span and a horribly reduced health span, the length of time people maintain
            full function. Most people now see their health begin to decline at age 50.9 Yet we’ve gotten very good at extending our life span with a host of medical procedures, drugs, and treatments. So we’re
            living longer, but we’re not living better. This, dear reader, is another paradox of aging, and it’s probably why you picked
            up this book. This paradox has become so pervasive that many of us assume we’re meant to spend the second half of our lives
            in a state of steady decline. We think it’s somehow normal to be on several prescription medications, undergo invasive surgeries,
            and require joint replacements. In many cases, we even plan ahead for it—moving our bedrooms to the first floor of our homes
            as a preemptive measure even when we can still climb the stairs, for example, as if there were some sort of deadline on stair
            climbing! Tell that to the Sardinians, who regularly live to over 100 and climb the hilly pastures until their final days.
         

         
         As a heart surgeon, I have done my part to extend the lives of tens of thousands of individuals. I’m proud of the fact that
            I’ve helped so many people live longer lives, but I quit my job as professor and head of cardiothoracic surgery at Loma Linda
            University School of Medicine when I learned that much of what I’d been taught about health and longevity—information that
            many leading doctors still believe is true—was simply wrong.
         

         
         For the past nineteen years, I’ve been treating my patients with a combination of nutritional therapy and conventional medicine,
            and over and over I’ve seen incredible results. When my patients treat their gut buddies right, they are able to dramatically
            increase their life spans. As my patients and regular readers know, I’ve seen dramatic reversals of diseases that many doctors
            still believe are irreversible, changes that we can track with sophisticated blood work and that my patients can feel and
            see. Many of these changes are directly linked to alterations we’ve made to their gut bacteria.10,11

         
         Between the results I’ve observed in my patients, my analysis of an enormous amount of recent research on the gut biome, and
            my own studies of the world’s longest-lived communities, I now know that your gut bacteria to a great extent influence both
            how long you’ll live and how well you’ll live. And with the help of my amazing patients, I’ve put together a program that
            will drive out the bad guys and make the good guys feel safe and happy in their home so they’ll be compelled to completely
            revitalize their neighborhood both inside and out.
         

         
         Some elements of the Longevity Paradox program may be familiar, such as eating lots of certain vegetables and getting the
            right amounts of exercise and sleep, while others, such as tricking your body into thinking it’s winter year-round to stimulate
            your stem cells and spacing out your meals to “wash” your brain at night, are brand-new. These strategies have helped my patients
            lower their blood pressure and cholesterol markers, significantly reduce symptoms of arthritis and other joint issues, resolve
            MS, lupus, and other autoimmune conditions, improve heart health, and slow or reverse the progression of cancer and dementia—not
            to mention lose weight and look decades younger! And they accomplish this without starving, eating twigs, counting calories,
            or putting in hours at the gym.
         

         
         It doesn’t matter how old you are, how old you feel, or how sick or healthy you may be right now. As on all of the best home-makeover
            shows, renovations happen quickly when the people in charge have the right materials and are motivated to get the job done.
            If you follow my plan, within just a few weeks you’ll have more gut buddies and far fewer squatters, and you’ll start to see
            and feel a difference in your energy levels, in your lack of symptoms of many of the most common diseases of aging, on your
            skin, and on the scale.
         

         
         So let’s start transforming your body into the most desirable oceanfront suite on the market for your gut bacteria. They’ll
            be sure to thank you with a long and healthy life.
         

         
         
      
   
      
      
      
         
            I
The Aging Myths

         
         Before we get into exactly how to best take care of your gut buddies, let’s take a closer look at how they operate in your
            body and why they’re such a critical component of your health and longevity. While we’re at it, we’ll clear up some confusion,
            misinformation, and downright falsehoods about how and why we age.
         

         
         When it comes to your gut bacteria, you have two priorities. First, you need to make the good ones so happy that they’ll want
            to stick around and keep their home lovely and well cared for and make the bad ones so unhappy that they’ll flee the premises
            for good. This will give you the ideal population and diversity of gut buddies that you need for a long life span and health
            span. Second, it’s just as essential to have a strong gut lining, which I and other researchers refer to as the border or
            mucosal barrier, to keep those gut buddies where they should be (in your intestinal tract) so they can protect you from foreign
            invaders and avoid being mistaken for invaders themselves. A strong, impermeable barrier is the key to avoiding many of the
            diseases we associate with “normal” aging.
         

         
         Let’s start with your gut bacteria: what they are, what they do, and why they are such an important piece of the Longevity
            Paradox.
         

         
         
      
   
      
      
      
         
            Chapter 1
Ancient Genes Control Your Fate

         
         I always assumed that I would age much like my dad. As the years passed, he grew overweight and suffered from heart disease
            and other complications that we often associate with getting older, such as stiff joints, lack of mobility, and decreased
            muscle mass. And for a while there, I did age almost exactly like him. For many years, I was obese, suffered with migraines
            as he had every day, and had such bad arthritis that I had to wear braces on my knees to run. Yet I ran thirty miles a week,
            went to the gym for an hour every day, and ate what I had been taught was a healthy diet. I was doing everything right—or
            so I thought—and so I figured that my poor health and rapid aging were clearly a case of bad genes. I shared the same DNA
            as my dad, I reasoned, so I was fated to be fat and sick just like him.
         

         
         To put it bluntly, I was dead wrong. Thankfully, I figured it out before either of us was actually dead.

         
         Sure, I had certain things in common with my dad, in particular many of the same health issues that he struggled with. But
            what I’ve learned since then is that we shared those health problems not because we shared the same DNA, but because we had
            similar habits and lived in similar environments, both of which had shaped our holobiomes (the trillions of microbes in our
            bodies, on our skin, and even in a cloud around us) in remarkably similar ways. And it was those holobiomes and their genes that were making us age so quickly, not our human genes.1

         
         This may seem hard to believe, but recent research suggests that this phenomenon is very real. A statistical analysis published
            in Nature in 20182 revealed that our gut microbiome (the part of the holobiome that lives in our guts) is shaped by many factors and that “host
            genetics” (that’s right, you are merely a host for your gut buddies) plays a relatively minor role in determining your health
            and longevity. Now read that sentence again and really let it soak in. Your human genes have very little to do with your fate.
            So when a new patient recounts his or her family history now, I know that what I am really hearing is a summary of his or
            her family’s eating habits and lifestyle. In fact, people who are not genetically related but live together in the same household
            have strikingly similar gut microbiomes.
         

         
         Even more compelling, for the individuals in the analysis published in Nature, the makeup of an individual’s gut bacteria was a better predictor of many health outcomes—including blood glucose level
            and obesity—than genetics. In other words, you have a better chance of sharing the same health conditions as your roommate
            or your spouse than your biological parents, and that’s not because of luck or coincidence. It’s because you have similar
            gut bugs.
         

         
         Those gut bugs don’t just impact a few health outcomes; they directly influence the health and longevity of every part of
            your body, from your skin to your hormones to your cellular energy levels. And they play a huge role in determining how well
            and how long you’ll live.
         

         
         A recent study from the China Institute collected and analyzed gut bacteria from more than 1,000 healthy Chinese participants
            ranging in age from 3 to over 100. They found that a healthy gut is a key indicator of individuals who live past age 100.3 The study participants who were over 100 years old possessed gut buddies that were strikingly similar to those of individuals
            who were up to seven decades younger. The centenarians had the gut microbes of a 30-year-old!
         

         
         Meanwhile, a groundbreaking study in 20174 was able to pinpoint for the first time the specific types of bacteria (in the Ruminococcaceae, Lachnospiraceae, and Bacteroidaceae
            families) that are dominant in healthy people between the ages of 105 and 109 but normally decrease in abundance with age.
            These particular families of bacteria support health during aging, but most of us lose them as we get older. People who live
            to be 105 years old, however, hold on to specific gut buddies that keep them young.
         

         
         Still not convinced that your gut buddies play a key role in determining how well and how long you’ll live? Consider this:
            when researchers take feces from obese rats and feed them to skinny rats, presto change-o, the skinny rats become fat. The
            reverse is also true: eating a skinny rat’s poop makes fat rats thin. Need a human example? In the 1930s, psychiatric patients
            suffering from severe depression were given laxatives to clean out their colons and then given enemas with fecal matter from
            people who were not depressed. The result: the patients had a marked improvement in mood.
         

         
         When I was a medical student at the Medical College of Georgia in the 1970s, many patients who had taken broad-spectrum antibiotics—which,
            at the time, were considered a new class of drugs—developed a severe colon infection called Clostridium difficile (also known as C. diff.) colitis. We now know it wasn’t a coincidence; the antibiotics wiped out the patients’ gut bacteria, leaving them more susceptible
            to the infection. But the truly amazing thing is that many of those patients were cured by fecal enemas made with the poop
            of healthy medical students, including yours truly. Little did we know then that the gut buddies in our feces restored those
            patients’ health by driving out the overgrown bad guys, C. diff.

         
         So having the right gut buddies can make you thinner and happier and even cure you of deadly disease. Would resetting your
            microbiome to become younger actually make the rest of you younger, as well? It certainly seems so. But how? For the answers,
            let’s take a look at exactly what your gut buddies do.
         

         
         
            Gut Buddies at Work

            Unbeknownst to you, the inhabitants of your microbiome are quite busy day and night. They are involved with regulating major
               aspects of your immune system, your nervous system, and your hormonal (endocrine) system around the clock. But perhaps their
               most important role is in supporting your digestive system—your gut buddies digest the foods you eat and manufacture and deliver
               vitamins, minerals, polyphenols, hormones, and proteins to where they are needed in your body.
            

            
            For years we had no idea how important the microbiome was for digestion, let alone the manufacture of vitamins and hormones.
               Now we know that if the bacteria in your gut can’t process the food you eat, you don’t benefit from the nutrition or the information
               in that food, no matter how good for you it may be. This is true for all animals. Even a termite cannot “eat” wood; bacteria
               in its tiny gut actually do the work of digesting the wood and converting it into absorbable compounds. Without them, the
               termite would starve no matter how much of your home it ate. As a 2016 study on the impact of diet on longevity concluded,
               “Nutrient uptake depends on your microbiome.”5

            
            In my practice, I have seen many patients who are deficient in several vitamins, minerals, and proteins when they come to
               me—not because they aren’t consuming them but because their microbiome isn’t manufacturing and/or allowing absorption of them.
               When we drive out the bad bugs and motivate these patients’ gut buddies to revitalize the neighborhood, lo and behold, the
               deficiencies disappear. You can think about it this way: you are not what you eat; you are what your gut buddies digest. And they can digest only the specific foods they have evolved to recognize and process for you. On the Longevity Paradox
               program you’re going to start eating for your gut buddies instead of for yourself, and they will repay the favor in spades.
            

            
            To add a note of levity here, one of the greatest long-lived health gurus of the twentieth century, Jack LaLanne, whom I had
               the pleasure of knowing, used to give this advice on eating: “If it tastes good, spit it out!” What he was actually saying
               without knowing it at the time was: eat for them, not for you! And cheer up; the food you are going to eat for them will taste
               great for you, I promise.
            

            
            But your gut buddies have plenty of other jobs, too. They keep yeast, or candida (which is a normal inhabitant of every gut),
               in check and fight against the overgrowth of other harmful microorganisms. They also act as bouncers, manning the door to
               your gut and actually educating your immune system as to which foods and substances are beneficial (or at worst harmless)
               and should be let in and which ones may harm you and should be barred from entry. This particular job has become increasingly
               demanding over the years as our diets have become increasingly complex (more on this later).
            

            
            Your gut buddies also create the precursors to many important hormones and communicate with the rest of the cells in your
               body about how life is going down in the gut. How exactly do they do this? Among other things, by signaling directly to your
               mitochondria, of course! Did you think I’d forgotten about those very savvy ancient dealmakers that hopped into our cells
               for a better place to live and protection and in exchange do the important job of producing all of the energy we need for
               our cells? Of course not. In fact, I believe they represent a missing link in most discussions about longevity.
            

            
         
         
            The Sisterhood of Bacteria

            Your gut buddies and your mitochondria have a lot in common besides the fact that they both evolved from ancient bacteria.
               While your gut buddies digest the food you eat, your mitochondria break down (or “digest”) nutrients in order to produce energy.
               You can think of this as your cellular digestive system. Is it a coincidence that descendants of bacteria control both types
               of “digestion”? I don’t think so, and hopefully by the time you’re done reading this book you won’t, either.
            

            
            You inherited both your gut buddies and your mitochondria from your mother. As a refresher, mitochondria are engulfed bacteria
               that live in all your cells. They contain their own mitochondrial DNA (genes) that actually divide separately from the rest
               of the cell’s DNA contained in the nucleus. (Didn’t you just love high school biology?) All mitochondrial DNA is transmitted
               through the female egg from mother to child. So all mitochondria and their DNA are female. Likewise, your mother initially
               populated your gut microbiome at birth with her bacteria as you traveled down the birth canal and were exposed to the bacteria
               in her vagina.
            

            
            This elegant system continued even further when your mother nursed you for the first time. Amazingly, her milk contained specific
               sugar molecules called oligosaccharides and galactooligosaccharides that you couldn’t digest but were the exact type of food
               the gut buddies she’d just passed onto you liked best. In other words, Mom was feeding two infants at once: you and your newly
               introduced (from her) microbiome. She needed to get the two of you off to a great start—a fact that’s not only mind blowing
               but, as you’ll soon learn, mind enriching!
            

            
            Therefore, I like to think of your gut buddies and your mitochondria, which both came from your mother, as sisters. And like
               all the best sisters, they are constantly talking to each other. (At least that’s the case with my own two daughters.) Your
               gut buddies report to their sister mitochondria about what’s happening in their corner of the condo, and the mitochondria
               respond to those reports by taking one of several actions. In addition to creating energy for your cells, mitochondria are
               in charge of cell signaling, cellular differentiation (what kind of cell a given cell should become), cell death, and cell
               growth. In other words, the mitochondria decide if a cell should grow rapidly, slowly, or not at all. We will see this again
               later when we talk about cancer cells.
            

            
            This means that mitochondria play a crucial role in the aging process. In a study conducted at the University of Alabama at
               Birmingham, when researchers induced a chromosomal mutation in mice that led to mitochondrial dysfunction, the mice developed
               wrinkled skin and extensive, visible hair loss within a matter of weeks. When the mitochondrial function was restored, the
               mice’s smooth skin and thick fur returned.6 Moreover, new research suggests that mitochondrial damage—and whether the damage is repaired—is largely dependent on messages
               the mitochondria receive from their sisters living in the gut. Are you paying attention yet?
            

            
            You may be wondering how these messages are sent. Well, I like to jokingly refer to them as “text messages,” but they are
               actually hormonal and chemical signals. We used to believe that the nucleus (also known as the command center) of a cell was
               in charge of all cellular communication, but you can take the nucleus out of a cell, and that cell will do just fine and respond
               to information without having a control center. This is because communication takes place at the cell membrane or the mitochondrial
               membrane, not in the nucleus. You can remove the hot spot and still have Wi-Fi. Your gut buddies produce hormonelike substances
               and fatty acids that enter your blood or lymphatic circulation and then attach to the cell membrane or a mitochondrial membrane
               of other cells and exchange information.
            

            
            It’s helpful to look at simple creatures such as worms for evidence of this communication system. The roundworm C. elegans is a time-tested (excuse the pun) model for longevity, as its primitive gut behaves (in miniature) just like that of a human.
               A 2017 study7 looked at the effects of a particular compound called polysaccharide colanic acid (CA), which the worms’ gut bacteria produce.
               When my colleagues conducting the study gave the worms supplements of CA, they lived longer than their counterparts that were
               not given the compound.8 How was that possible? The mitochondria in the roundworms’ other cells responded to the signal from CA. The extra CA promoted
               mitochondrial fission, meaning that the existing mitochondria each divided into two separate mitochondria in order to produce
               extra energy. The study showed that the makeup of the bacterial microbiota could influence aging in the host organism.
            

            
            It appears that our gut buddies have a remarkably similar process. When our mitochondria receive a message from their sisters
               in the gut, they, too, respond in ways that increase the number of mitochondria and improve their function. This is a process
               called hormesis, best summed up by Nietzsche’s famous quote “That which doesn’t kill me makes me stronger.” You’ll learn more
               about activating hormetic signals later. This is precisely why a major component of the Longevity Paradox program involves
               fostering the kind of bacteria that will send their sisters longevity messages. They will respond by getting stronger and
               producing more energy while working more efficiently.
            

            
            Your gut buddies truly influence every aspect of your health and well-being. If they are happy with how you’re treating them,
               they communicate that to their sisters, and in turn you, by making feel-good hormones such as serotonin.9 They even protect your arteries from harm.10 If they are hungry or stressed for any reason, they’ll send an alert about that, too. These sisters work together pretty
               seamlessly. Let’s hear it for the sisterhood!
            

            
            However, this can all change if you do something to drive off the good bugs or let too many bad bugs in. Those bad bugs haven’t
               invested in their home the way your gut buddies have, and they have no interest in taking care of you. They’re only out for
               themselves. And they serve their own needs by hijacking the communication system between your gut buddies and their sisters.
               This makes you crave the foods that they need, which are the sugars, fats, junk foods, and fast foods that leave you overweight, inflamed, sick, tired, and more prone
               to heart attacks, autoimmune conditions, musculoskeletal problems, Alzheimer’s disease, and even cancer. Meanwhile, these
               bad bugs do nothing to protect you from the resulting damage. If anything, they incite more and more of it until they’ve destroyed
               their own neighborhood. As in a good Marvel Avengers movie, the bad guys threatening your world must be stopped.
            

            
            
               
                  Want to Live Forever? Look to the Naked Mole Rat

                  Naked mole rats have garnered a lot of attention in the scientific community for their extreme, and even bewildering, longevity.
                     These small, ugly, hairless rodents don’t seem to die of old age. They are not immortal, of course, but when they do die,
                     it appears to be random instead of based on age. On the surface, their longevity is perplexing and just downright weird. In
                     fact, there are lots of weird things about naked mole rats. (Even their appearance. Go ahead, google it.) They can live without
                     oxygen for up to eighteen minutes, almost never get cancer, and on average live about ten to fifteen times as long as other
                     rodents their size.
                  

                  
                  My colleagues in longevity are hot on the trail of the naked mole rats, trying to uncover their secret. How do they seemingly
                     defy the aging process? Many of us now believe the answer lies in what they eat or, more precisely, what they feed their gut
                     buddies. These rodents live in vast subterranean tunnels, where they eat primarily roots and tubers that are extremely hard
                     to digest. Their microbiome aids with that digestion and in doing so produces compounds that massively extend the life span
                     of these rats compared to their short-lived grain-eating cousins.
                  

                  
                  Among those compounds is hydrogen sulfide.11 (Remember that those ancient bacteria lived on this instead of oxygen? Well, your mitochondria can do the same!) This may
                     explain why naked mole rats can go eighteen minutes without oxygen: they use hydrogen sulfide to fuel their mitochondria.
                     And where do they get the hydrogen sulfide? From all the tubers, onion- and garlic-like bulbs, roots, and soil fungi that
                     they eat. The fungi are superb sources of compounds that promote longevity. We’ll have a full discussion of these guys soon.
                  

                  
                  Finally, naked mole rats have extremely high levels of hyaluronic acid, thought to make their bodies extremely flexible for
                     maneuvering in their underground tunnels. And where did they get all that hyaluronic acid? Again, from the tubers. In fact,
                     many long-lived people get very high amounts of hyaluronic acid from their sweet potato– and taro root–based diet. (Care to
                     guess what some of the food choices in The Longevity Paradox might be?)
                  

                  
                  The impact of this diet on longevity is reflected in the naked mole rat microbiome. In 2017, a group of my fellow researchers
                     from Italy, Germany, and Ethiopia looked at the fecal matter of naked mole rats and compared their gut bacteria makeup and
                     diversity to that of humans and other rodents. They found that the microbiota of the naked mole rat was approximately as diverse
                     as a human one and significantly more diverse than that of a wild mouse. This explains why naked mole rats greatly outlive
                     other rodents their size: their gut biome more closely reflects those of animals with far longer life spans. But what’s more
                     interesting for you and me is the fact that naked mole rats are the only rodents that eat tubers and roots, which are some
                     of the most important sources of food for gut buddies. You can see where this is going, right?
                  

                  
                  Also of note, the naked mole rats in the study had an abundance of a specific family of bacteria (Mogibacteriaceae) that are
                     also found in humans with extreme longevity (over 105 years old).12 Read that again! Super old naked mole rats and super old humans have the same species of gut bugs! Coincidence? Not on your
                     life. Want some more “coincidences”? Naked mole rats also have an extremely low metabolic rate, and in times of drought or
                     famine, their metabolic rate drops by an additional 25 percent. This is another key to their longevity that you will learn
                     to duplicate on the Longevity Paradox program.
                  

                  
               

            
         
         
            Gut Buddy Evolution

            But before we stop the bad bugs (and I promise we will), let’s take a look at how and why they have taken over so many of
               our bodies in the first place. This requires another quick trip in the time machine to a much more recent period of history,
               only about 40 million years ago. It may be hard to believe, but back then we were tree dwellers. We mainly ate tree leaves
               and other two-leafed plants (known as dicots), along with the fruit of those plants. The other animals in existence were grazers.
               Grazing animals ate single-leafed plants (known as monocots), such as grasses and their seeds. Our intestines and the microbes
               within them evolved very differently from those of grazers, and therefore we were each uniquely able to tolerate the plant
               compounds, including proteins called lectins, that comprised the majority of our diets. In other words, the microbiome of
               a grass eater evolved to digest the lectins and other substances in monocots, while a tree-leaf eater evolved to digest the
               lectins and other substances in dicots.
            

            
            We know that the longer you are exposed to a compound, the more you become tolerant of it. Think of how allergy shots give
               you a tiny dose of an allergen until eventually you are no longer allergic to that food or substance. In this case, the time
               frame necessary for us to gain the ability to tolerate certain compounds wasn’t weeks or months; it was millennia. Over the
               course of 40 million years, the microbes that now call your body home and can easily digest two-leafed plants were passed
               down from generation to generation.13,14

            
            Likewise, the predecessors of cows, sheep, antelope, and other grazers have had millions and millions of years to develop
               and pass on gut buddies that are capable of handling single-leafed plants. By handling, of course, I mean digesting and eliminating
               them, and if they can’t digest them, then at least signaling to their sister mitochondria and the immune system that all is
               well, the compounds are familiar and don’t pose a threat. After all, they’ve been encountering them for millions of years.
               But if your gut buddies didn’t evolve to grow accustomed to a particular compound, they will see it as a threat and let their
               sisters know that trouble is brewing. This is where a great deal of unnecessary and avoidable aging begins.
            

            
            So what are the compounds in single-leafed plants that are so troublesome for human gut buddies? If you’ve read The Plant Paradox, you already know the answer. If not, don’t worry—you’re going to get up to speed quickly. The compounds that create the
               most problems for your gut buddies are called lectins. They are a type of “sticky protein” that plants produce as a defense
               against being eaten. Remember, just like you (and your gut buddies), plants want to live long enough to pass their DNA along
               to the next generation. So they produce lectins as part of their survival strategy. Before humans existed and insects were
               the main predators that plants had to look out for, lectins paralyzed the bugs that ate them—a pretty effective defense mechanism.
            

            
            Now, we’re a lot bigger and stronger than a little bug—and we have our own defense mechanisms, such as mucus, which you’ll
               read more about later. So we often don’t experience any immediate problems after eating lectins. But, importantly, our gut
               buddies do, and the more lectins we eat, the less happy those gut buddies will be. And as you now know, if your gut buddies
               are unhappy, they will let their home sink into a state of disrepair. And what that means for you is becoming overweight,
               tired, achy, and sick.
            

            
            When we look at mice and rats, which are grain eaters, it’s easy to see how their microbiomes have evolved to better handle
               the lectins in grains as a result of having eaten single-leafed plants and their seeds for millions of years. Compared to
               humans, rodents have hundreds of times more of an enzyme called protease in their gut, which breaks down lectins and other
               grain proteins. Like rodents, the longer you have been eating a particular plant lectin, the more time your gut buddies have
               had to develop ways to defuse them.15

            
            Our gut buddies and enzymes don’t have the same mechanisms as those of grazing animals, but that wasn’t a problem until about
               ten thousand years ago. That’s when we began to cultivate grains and other single-leafed plants. These plants are totally
               different from the foods that your gut buddies evolved the capacity to eat—the ones that make them happy so they will keep
               you young.
            

            
            As I said in The Plant Paradox, ten thousand years may seem like a long time, but developing an immunological tolerance to a new lectin within that time
               frame is like speed dating in terms of evolution. And over the last fifty years or so, things have gotten much, much worse
               for your gut buddies as humans have largely abandoned traditional methods of eating and preparing lectin-rich foods, such
               as soaking and fermenting, opting instead for quick, cheap options. We’ve also taken to eating food that has no basis in nature:
               genetically modified organism (GMO) foods and meat and dairy products from animals that were fed foods (and drugs) that their
               gut buddies aren’t equipped to digest, either! Our diets have changed more rapidly over the last half century than ever before
               in history. We now eat far more wheat, corn, and other grains, as well as soybeans—often in the form of processed foods—than
               unprocessed foods such as leafy greens and other vegetables.16

            
            During this same time period our food system has been compromised by an onslaught of herbicides, biocides, drugs, fertilizers,
               and food additives. And chemicals from personal care products, factory-produced furniture, and household cleaners have invaded
               our homes. Collectively, exposure to these toxins has thrown our holobiome for a loop. A new study out of the University of
               Colorado at Boulder shows that when people are out and about, they leave plumes of chemicals behind them, not just from their
               car tailpipes but also from the products they put onto their hair and skin. During rush-hour traffic, emissions of siloxane,
               a microbiome-destroying ingredient in shampoos, lotions, and deodorants, are found in comparable levels to vehicle exhaust.17 Just one more reason to dread your daily commute.
            

            
            Even our healthy vegetables are not being raised with the help of soil bacteria, which have been wiped out by modern farming
               practices. Soil levels of zinc and magnesium, which both help prevent diabetes and metabolic syndrome, have dropped significantly.18 There is simply no way for your gut buddies to catch up and adapt to all of these changes so quickly. And that chemical overload,
               along with drastic changes to our diet, is sending our gut buddies away in droves and making it possible for the bad guys
               to take over.
            

            
         
         
            Gut Buddy Poison

            But wait—it gets worse. Over the last fifty to sixty years, we’ve also seen a number of new drugs and medical technology “advances.”
               Many of these discoveries are helping us live longer, but this has come at the expense of our microbiome. And therein lies
               another paradox.
            

            
            In the late 1960s and early 1970s, broad-spectrum antibiotics arrived on the scene. These drugs are unique because they are
               capable of killing multiple strains of bacteria simultaneously, and—don’t get me wrong—they have saved countless lives by
               eliminating bacteria that cause diseases such as pneumonia and septicemia (blood poisoning). However, to your gut buddies,
               these antibiotics are basically the equivalent of a bomb going off in the middle of the condo. They wipe out everyone without
               bothering to target the bad guys. As a result, the bad guys are killed off, but so are most of the good guys, throwing off
               the delicate balance of your inner bacterial population.
            

            
            I’m grateful that we have antibiotics for instances when we really need them, but they have become so popular that doctors
               prescribe them when they’re not warranted, often even when their best guess is that the patient is suffering from a virus,
               which an antibiotic won’t cure. Before you accept a prescription and head off to the pharmacy, think about this: every course
               of broad-spectrum antibiotics you take affects your gut biome for up to two years. Some of the gut buddies that get killed
               may never feel safe enough to return. Lest I be accused of being overly dramatic, here is some evidence of the devastating
               effects of antibiotics: studies show that every time you take a course of antibiotics, you increase the likelihood of developing
               Crohn’s disease, diabetes, obesity, or asthma later in life.19

            
            But even if you’ve never filled a prescription for antibiotics (which would greatly surprise me), you’ve still most likely
               consumed enough of them to kill off large numbers of your gut buddies. How so? Conventionally raised livestock are fed antibiotics
               in shocking quantities to prevent them from getting sick and to fatten them up for slaughter, and you consume those drugs
               when you consume meat, milk, and other animal products. Broad-spectrum antibiotics are also given to pigs, chickens, and other
               animals because they help them grow faster, larger, and fatter. And guess what? They do the same thing to you by killing off
               the gut buddies that keep you lean and flexible well into your old age. In fact, obesity in humans is marked by a decrease
               in bacterial diversity in the gut.20 Too many antibiotics will make you fat and ready for slaughter. Is it any wonder our culture’s version of old age doesn’t
               look so inviting?
            

            
            I hate to tell you this, but you’ve also likely consumed plenty of “antibiotics” even if you’ve been a vegan your entire life.
               That’s because glyphosate, the main ingredient in the herbicide Roundup, patented by the agricultural biochemistry giant Monsanto
               (now owned by Bayer) as an antibiotic, is sprayed on nearly all GMO crops and on many conventionally grown crops as well.
               And glyphosate destroys your microbiome and disrupts the gut border just as if you had swallowed a prescription!21 It’s found in the meat and milk of animals that are fed grains and beans, as well as in the crop plants you eat and the products
               made with them that line grocery store shelves. In other words, your vegan bean or pasta dish is most likely loaded with this
               antibiotic.
            

            
            In 2015, the cancer agency of the World Health Organization (WHO) declared glyphosate to be a “probable human carcinogen.”22 As a result, the Organic Consumers Association (OCA) and the Feed the World Project (now the Detox Project) teamed up to
               offer the public the opportunity to have their urine tested for glyphosate. The response was so overwhelming that they had
               to suspend testing because their lab wasn’t big enough! But the results from the first group of more than a hundred individuals
               who submitted specimens were staggering—93 percent of the urine samples tested positive for glyphosate. Despite what the manufacturer
               of Roundup may say, glyphosate is clearly in our food supply in large amounts.
            

            
            In 2018, researchers at Indiana University and the University of California, San Francisco, teamed up to conduct the first-ever
               study of its kind, testing the urine of seventy-one pregnant women. The results were shockingly similar: they found detectable
               levels of glyphosate in 93 percent of the urine samples. That is truly alarming considering that glyphosate exposure during
               pregnancy is associated with shortened gestational length and lifelong health consequences for the child.23

            
            When you consume glyphosate, it doesn’t just kill your gut buddies, it also disrupts their ability to produce the essential
               amino acids tryptophan and phenylalanine, which make up serotonin, the “feel good” hormone, and thyroid hormone. Is it any
               coincidence that a large percentage of our population is taking antidepressants and thyroid medication?
            

            
            These are just some of the reasons you’ll be avoiding conventional animal products on the Longevity Paradox program. The lectin
               load and the glyphosate load in grains and beans—which are heavily treated with glyphosate—are a double whammy.
            

            
            In addition, there are now estrogen-like agents in most of our plastics, scented cosmetics, preservatives, and sunscreens.
               Exposure to these agents is linked to obesity, diabetes, and other metabolic diseases, as well as reproductive problems, women’s
               hormone-sensitive cancers (such as breast and ovarian cancer), thyroid problems, and impaired development of the brain and
               neuroendocrine systems.24 Many of these diseases and issues are associated with “normal” aging but are not really normal at all. Remember, your gut
               buddies produce the precursors to many hormones. This is a primary way they communicate with their sisters in your cells.
               So compounds that disrupt your hormonal system are hijacking this ancient and essential line of communication.
            

            
            For proof of the connection between your microbiome and your endocrine system, look no further than antibacterial chemicals
               such as triclosan that are found in hand sanitizers, soaps, deodorants, toothpaste, and countless other personal care products.
               They kill off your gut buddies, act like estrogen in the body, and have been shown to stimulate precancerous cells to continue
               to proliferate.25 Your mitochondria decide which cells should live and which should die based on hormonal messages from your gut buddies.26 When estrogen-like substances hijack those messages, cancer cells can grow unchecked.
            

            
            There is yet another troubling problem with chemicals such as glyphosate in your food and the other chemicals in many personal
               care products: they reduce your liver’s ability to convert vitamin D to its active form so it can do its job of absorbing
               calcium and promoting healthy bone growth, which, if blocked, sets the stage for osteoporosis as you age. Vitamin D deficiency
               is now incredibly common. I have observed that around 80 percent of my patients have low levels of vitamin D in their blood
               and that men with prostate cancer have particularly low vitamin D levels.27 (You’ll read more later about the safe and effective personal care
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