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To my dear Georgie,

You are a better person than I, even though you are a dog. Without your companionship, kisses, and desire to play, this book would have been completed many months sooner. But time with you was—and always is—worth it!

Thank you for the oxytocin boosts…






Introduction


Look deep into nature, and then you will understand everything better.

—ALBERT EINSTEIN



What if, for the rest of your life, your body could be ten to fifteen years younger than your birth certificate says? What if you could safely edit your genes to avoid getting the Alzheimer’s or heart disease that notoriously runs in your family? What if I could assure you that you’d never develop cancer or some rare, abominable illness with no meaningful treatment? What if you could know exactly which diet and exercise regimen to follow to stay lean and fit? What if you could avoid ever feeling depressed, achy, foggy, and “old”?

What if.

What if.

What if.

This book was born out of frustration. I read scientific and medical journals daily to stay ahead of all the latest developments and innovations. But I’m always somewhat dismayed as I follow the progress of medicine. We’re having breakthroughs, no doubt about it. I’m seeing diseases that were once deadly now being managed for long periods of time. And yet when I learn about another species that has adapted in the same environment we have but has done so much better—an elephant that will avoid cancer in spite of its size, a giraffe that will never experience cardiovascular problems regardless of high blood pressure, a queen ant that can outlive its genetically similar comrades by a factor of eighty—I start to wonder what we can learn from those adaptations and how we can leverage them in our own lives to live longer, healthier, and happier. How can we hack our system?

You’re about to find out.


The Cancer Doctor Who Opened His Eyes

I’m a cancer doctor. That’s usually the first thing I say to people when asked what I do. I’ve found the work has really come to influence my personality—I’m always seeking, searching, questioning, and regularly being deflated by my lack of success. I’m up against a wily disease. For the past thirty years, cancer has been public enemy number one for me, and yet it is an adversary that I must confess I’ve learned so much from. Cancer in all its forms surprises me every day and teaches me new things about its habits and behavior. I watch cancer evolve before my eyes—the same process that happens in every living being but accelerated. Every treatment causes a reaction, a change in the cancer, many times leading to resistance to the therapy. This is the one artful disease that gets stronger and more aggressive with every potential remedy and counterattack. It doesn’t weaken over time; it is infuriatingly resilient. Watching cancer truly is like spying on Mother Nature’s evolution in high speed.

I once had a patient with newly diagnosed cancer that had spread throughout his lung, liver, and brain. When I sequenced and analyzed the DNA of his tumor, I discovered that a gene called ALK was amplified; it was in an active state that appeared to be the driving force of the growth of this cancer. Yet when I prescribed an oral pill that blocked ALK, essentially turning off the growth signal of the ALK gene, the tumor disappeared, and scans of his body showed no cancer at all. It was so quick that nobody at his workplace knew he’d even had cancer, and all of his symptoms had resolved.

Ten months later, the cancer reappeared. The cancer cell had adapted to grow in the presence of the drug that turned off its signaling molecule. Either the ALK molecule of the tumor changed so the drug wouldn’t bind to it, or a new pathway arose to enable the cancer to continue to grow without being stimulated by ALK. That the cancer’s beguiling nature found a way to survive made me wonder how humans could learn from this so that we might become this resilient. We try to change our bodies through medications and lifestyle modifications, and although their benefit is real, it is generally limited. We need more change at a much more rapid pace than science is generating to lessen the tolls of the myriad diseases we face. I also started wondering whether there are clues in nature to more efficient approaches.

This is a book about what we can learn from other creatures—those we love and those we detest and those we don’t think about much—to inform our own health, longevity, and even ways of thinking and relating to others. Human evolution has happened over millions of years, and while we’ve been studying that, one of the things we’ve missed is that every other creature on Earth has also been evolving, figuring out how to handle threatening stressors, procreate, and thrive. Many have had vastly more time to perfect themselves and adapt to their and our environment. Many never get cancer, grow obese, suffer from anxiety and depression, contract infections, show symptoms of cardiovascular disease, experience glitches in their neurology like dementia or Parkinson’s disease, become diabetic, fall ill with autoimmune disorders, or even develop outward signs of aging like thin gray hair, wrinkles, and arthritic joints. Some life-forms can hear without ears, see without eyes, remain fertile until death, regenerate lost limbs, revert to a younger stage in the life cycle, communicate with one another without speaking or even using what we’d consider language, and think without a brain.

Most of us don’t often ponder evolution, but it is very much worth considering. Evolution can help us understand ourselves better and learn how to live better too. It can provide a framework for navigating what often appears to be a difficult, chaotic world; offer guidelines for making good decisions and accepting harsh realities; and explain both wellness and disease. This book will open you to a new perspective.



I was not planning to be a cancer doctor. I began my career as a laboratory researcher. I was a student immunologist studying mostly T-cell biology, which is a key part of our immune system and where much of the scientific understanding of immunology started in the last century. My father was a kidney doctor who also conducted research, and watching his love for science surely had an impact on me as a teenager. The first time I met other kids who liked science as much as I did was when I participated in a summer program between my high school sophomore and junior years away from home in Gainesville at the University of Florida. It was extraordinary to be with other kids who had the same passion for science as I did, and it had an important influence on me. So did reading books like Michael Crichton’s Andromeda Strain.

The following school year, I had the opportunity to continue the research I had begun the summer before with scientists at the University of Pennsylvania who studied kidney disease in rats. I’d go to the lab after school, weigh the rats, and inject them with a drug. Watching the experiments work was intoxicating.

In 1984, when I was nineteen, I made my first public scientific presentation at the annual meeting of the American Federation for Clinical Research. It reflected the culmination of my work at Penn the previous three years in Eric Neilson’s laboratory. My presentation that day at the Omni Shoreham Hotel was at the last session of the four-day meeting. By the time I ambled nervously up to the podium to give my rehearsed and memorized talk, most of the participants had already left. But it didn’t matter to me. I gave a ten-minute talk with my 35 mm slides, answered a few questions, and then went to the bathroom and closed the door in a stall to let the moment sink in: I had presented research to doctors and scientists—and they listened to me! The following year, my first scientific paper was published. I had found my life’s work.



Laboratories are exciting places, but I realized that I didn’t want to be isolated from patient care. Most researchers don’t get to see patients or witness a disease they are studying, such as cancer, unfold in living, breathing humans. I had a deep desire to do both: be in the lab and see patients.

My focus on cancer grew out of my desire to have a direct impact on people—to be on the front lines treating patients, talking to them, learning from them, and following their long-term prognoses. Whenever I appear in the media to deliver the latest news in health, I’m acutely aware of the disconnect between the esoteric world of medicine and people’s regular, everyday lives. Whether I’m describing an advance in treating or understanding cancer or other life-threatening illnesses, I am keenly aware that every patient with the disease who is watching is asking themselves: “Why aren’t I benefiting from this advance he’s describing? Why am I still suffering?” What we learn from the news about health can be meaningless if we can’t benefit from it. Learning the secrets to living a good, long life should not be hoarded by a few who have resources—hence my motivation to keep doing what I’m doing by connecting the two worlds. And nature, it turns out, is the ultimate connector, our common denominator. Nature is everyone’s master, mother, and the holder of life’s best-kept solutions, solutions rigged by evolution.



I begin with the story of the legendary British naturalist and explorer Alfred Russel Wallace, who found a different way of looking at the world around him. And since we’ll be spending so much time over the next twelve chapters learning about all the incredible ways in which the creatures of this planet have evolved—just as he realized they did—we should pay our respects to him.




An Idea Takes Root

In January 1858 while he was ill, most likely from malaria, Wallace was thinking about Thomas Robert Malthus’s ideas on population dynamics. Malthus, a British philosopher and scholar, wrote extensively on what would become known as the Malthusian catastrophe: the end of the world was coming because the planet would not be able to keep up with its ever-expanding growth in population. Famine and war would eventually result, keeping the numbers in check. Perhaps slightly delusional from his fever or imaginative because of it, Wallace was struck by an idea as he pondered the concept of natural selection: that forces are at work on every living creature in nature.

As a biologist and naturalist who traveled to remote places in the world to observe animals in their natural habitats, Wallace was used to being consumed by thoughts about how animals change over time to survive. But this day in January 1858 was a pivotal moment for him. Like good scientists then and now, he drew parallels between Malthus’s ideas and his own, asking himself if environmental pressures and a limit to available resources could provoke alterations in a species. And could such pressures render changes to its biology and ability to breed, which would allow certain living things to survive while simultaneously knocking off the weaker or, better described, less fit ones? He began to take notes that bore striking similarities to what we call the theory of evolution today, with its classic survival of the fittest model.I1

At the time of this sudden spark of mind, Wallace was renting a house on a volcanic Indonesian island deep in the South Pacific where he was conducting fieldwork to study the local fauna and collecting beetles and bird bones. Wallace was an expert naturalist as well as a geographer and pioneered combining the two disciplines.

These questions were no doubt swirling in Darwin’s head too, though he had yet to publish on the subject. The two men knew each other, but they were not close friends. Wallace was fourteen years younger than Darwin and more adventuresome in his travels, though chronically broke. Darwin enjoyed a higher social status than Wallace, which may have played a part in his ascendance to fame. But while the two naturalists were not equal peers in a socioeconomic sense, they were equals in their scientific inquiry and curiosities. Both were thinking alike, albeit unconventionally, and to some extent, each was reaching similar conclusions on his own. Or maybe their independent conclusions came from the intellectual volley of letters they exchanged, which stimulated each other’s ideas. Science is, after all, about collaboration. We may never know how much their correspondence influenced each of their thinking processes and who was truly first to figure out the whole theory, but we all know that Darwin eventually enjoyed the most credit. As another notable English explorer, Sir Francis Galton, quipped in their era, “In science credit goes to the man who convinces the world, not the man to whom the idea first occurs,” a quote that remains largely true today.

The mystique of this controversial bit of history revolves around a now famous essay that came out of Wallace’s journaling and that he sent to Darwin the month after he developed the idea when he was ill. He did not use the term natural selection, but he did draft some details as to how an evolutionary divergence of species from similar ones could happen under environmental pressures. Wallace trusted Darwin’s opinion and likely hoped that Darwin’s clout would be helpful in disseminating his ideas. Wallace wanted Darwin to pass the essay on to Darwin’s close friend Charles Lyell, a well-known Scottish geologist who could help facilitate publication. It took several weeks, until June 18, 1858, for the essay to reach Darwin.

Darwin did indeed send the manuscript to Lyell and included a note saying, “He could not have made a better short abstract!” It was presented to the Linnean Society of London on the first of July, but the reaction to the reading was nothing extraordinary. In fact, the president of the society said later that the year had not been marked by any striking discoveries. The following year Darwin would go on to publish On the Origin of Species, which would change everything.

Darwin and Wallace were actually friends. Wallace met him when he returned from a trip to the South Pacific in 1862. Wallace, in fact, became one of Darwin’s staunchest defenders later in life. Whether Darwin stole any of Wallace’s ideas from that essay has been a fierce topic of debate among historians, though most agree that Darwin deserves his place in history. I do wonder how Wallace could remain so humble and deferential if he contributed so much to a paradigm shift in scientific thought. He struggled mightily to support himself and his family and frequently sold specimens he’d collected on his expeditions and, worse, edited some of Lyell’s and Darwin’s works to get by. Darwin did stand up for Wallace and even lobbied to help get Wallace a government pension for his career science work. Did this lobbying stem from guilt? If given the chance, I’d ask Darwin if Wallace’s essay held the missing key he needed to unlock the entire theory of evolution and introduce it on the world stage.




The Power of Evolution

Evolution is one of the most powerful forces on the earth. We humans have been under the same laws of natural selection that have governed life for the past four billion years. Most of us have wondered about our last moments on Earth, silently questioning where, when, and how they will take place. It’s probably human nature to do so, unlike the trees, birds, and bees around us that do not have that cognitive capacity and live, for the most part, in the moment. Yet the curious thing is that we are relatively new on this planet. The vast majority of creatures predate us by tens of millions, and even hundreds of millions, of years. We need to use our intelligence not just to imagine the future but also to learn from these other “more experienced” species that are smart in their own special ways and have been gaming Earth for eons.

Do these “old” earthlings hold the secrets to living long and robustly? The answers astounded me as I began to dig in. In a world where there are seemingly more naysayers and doomsday events than positive, optimistic news, I’m thrilled to tell you that possibilities for a better, healthier tomorrow in fact do exist if we learn where to look to find the clues that can inform us how to change what we are doing today to benefit us tomorrow. What would happen if we tried to think like an octopus, communicate like an ant, love like a vole, hold on to our memories like a pigeon, parent like a chimpanzee, dodge cancer like an elephant, live in the moment like a dog, and—excuse the pun—drink like a fish? The idea of learning from nature isn’t necessarily new, as many scientists from Darwin on down have delved into this domain before, including Barbara Natterson-Horowitz and Kathryn Bowers, who talked about studying animals to find solutions to our mental and physical health issues in their 2012 book, Zoobiquity, but I hope I can shed some important new insights. I am not going to give you cure-alls in this book, but rather novel ways of thinking and, I hope, a fresh and revitalizing understanding of health and longevity.

Human studies are sorely limited by the nature of their experiments. It’s very difficult to conduct meaningful studies on humans (and their laboratory surrogates such as mice) that give us clues as to what we should be doing to live longer and better. Clinical trials that test drugs or the impact of certain lifestyle habits can take an excruciatingly long time to come to fruition and yet still be inconclusive. By the time we have the answer, many of us will not be here and the technological revolution may have made the results obsolete.

Studying lifestyle habits is extremely challenging and in some cases impossible. We can’t, for one example, deprive a large group of people of access to exercise for years to then show its benefits through the group allowed to break a sweat regularly. And even the experiments we can conduct are fraught with challenges due to confounding factors in testing lifestyle habits. This is why we need to look toward other things in nature for answers. Nature already provides a lot of ready-made randomized trials. We just have to go looking. If an elephant can defy cancer despite its size, if an octopus can instantly become invisible, if a species of jellyfish can rebirth itself and be immortal, and if a bird can fly home over thousands of miles without any map or GPS device, then who are we to say we humans are the smartest living things on this planet?

In this book, you’ll meet people who think radically differently than I do, and probably you too. As a cancer doctor, I tend to observe science through a lens that often involves cellular and molecular biology. I’m not pitching a tent to watch chimpanzees in Tanzania or digging through ant colonies to find the long-lived queen, for example. So I went out and spoke to (and sometimes Zoomed with) the amazing scientists around the world who do these kinds of experiments, and what I uncovered was astonishing. It has changed how I approach problems, how I see the world, and how I choose to live, from how I parent and mentor to how I get rid of ants in my kitchen or bees in my backyard. I have a love for the classic scientific laboratory with its coal-black countertops and Erlenmeyer flasks, but now I see the entire world as a gigantic laboratory in which to discover and extrapolate lessons that can be applied to human health.

I have made a career out of stimulating the convergence of a number of disciplines—biology, physics, math, engineering, technology, and the clinical sciences—to better understand both wellness and cancer in one place: the Ellison Institute for Transformative Medicine, which I helped create. Our mission is to bring collaborators from both conventional health and wellness fields, as well as from a broad range of other fields of specialties, to study cancer and potential ways to prevent, detect, and treat the disease. Why wellness and cancer? One of my favorite quotes is by Captain B. H. Liddell Hart, a British soldier and military historian who wrote in 1967, “If you wish for peace, understand war.” The war is fighting cancer, and from this, my team and I have learned much about wellness, a dichotomy that provides a new perspective to studying each. Hanging on the wall at the entrance to the institute are three large fossils of plants and fish, one as large as eight feet by five feet that is over fifty million years old. I want everyone working in the building to take notice of this and be reminded to have a respect for and learn from nature, which speaks to us every day. We just have to listen.

I can’t yet cure my patients of cancer, Alzheimer’s, or heart disease, but the frustration motivates me to keep seeking. The first time I lost a patient, I was a resident at Johns Hopkins working in the clinic where people usually didn’t have health insurance. A tall, beefy man in his midthirties with congestive heart failure frequently came in. We’ll call him Joe. His heart was too large, and its pumping of blood was not keeping apace. Fluid routinely collected in his body, and despite our insisting that he stick to a strict diet and his medications, Joe continued to come into the clinic or wound up in the ER after eating a meal high in salt or forgetting to take his medications. He was one of our “frequent flyers,” as we fondly called patients who were admitted too regularly. All of the interns and residents knew him, and most learned to manage congestive heart failure from him as he instructed the new doctors in what to do to help him.


[image: Image]
Palm fossil featured at the institute from Lawrence J. Ellison’s collection. Fifty million years ago, this palm was on the edge of a warm freshwater lake in Green River, Wyoming. Fossils of plant material are rare, especially a palm as large as this one. The top of the frond is fifty-five inches in diameter.



The last time I admitted him, in the middle of the night, I recall getting a page from the Hopkins ER, which usually meant, when I was on call, that there was a patient for me to admit. I called the ER and was told it was Joe. I rushed to him and noticed that he looked worse than usual. I stabilized him as best I could and started his usual cocktail of medications to treat his heart failure. My shift was over late the next morning, so I went home to catch some sleep and returned the following day. As was the norm, my colleagues and I gathered together to go on rounds with the doctor who had been on call the previous night and hear the events of the night so the new shift could take over everyone’s care. We went room by room. When we passed the room Joe had been in, I realized that Joe was gone. He had died the night before after suffering a heart arrhythmia. Nothing worked to resuscitate him.

I retreated after rounds alone to my call room, where I would get occasional stretches of sleep while still on call, and I cried. The sense of loss was immense. I felt that we had failed him. Joe’s death in fact marked the beginning of a long trail of losses that motivates me every day to work toward solutions and better treatments to save lives. Knowing what I know now, my hunch is that lessons from the giraffe might one day help us keep someone like Joe suffering from heart disease alive.

Each of the next twelve chapters is structured as a deep dive into one animal or a complementary set of animals that offers a handful of extraordinary secrets to life, most of them adaptable for our purposes, but others explored for entertainment value (and fodder for conversation at your next dinner party). Each chapter is replete with stories and subject matter that may at first seem a little disjointed, but which come together around a dominant theme to make for a surprising lesson or two. Just as it may seem counterintuitive to study cancer to understand wellness or war to know peace, excitingly eclectic ideas gather around a center of gravity that can speak volumes. In the years of research for this book, I came across some facts new to me. Some of these morsels could be tucked into the narrative, while others too far afield have been organized into short footnotes and longer endnotes with the addition of important citations.

I hope that you come away from this book with both a profound appreciation for the nonhuman world around us and some practical strategies to benefit your life. These are listed in Creature Cheat Sheets at the end of every chapter. They aren’t the final answer to preventing or treating disease and they won’t make you immortal, but you can use them now to help you live longer and better (and hopefully die fast without a prolonged illness). In addition, this book might change not only how you think and live each day, but also how you lead, parent, work, teach, discipline, make decisions, show affection, love, play, collaborate, create, relate with others (strangers included), deal with challenges, cope with stress, forgive the past, be in the present, plan the future, and even prepare to die. And through the lessons, we may all gain a richer understanding of one another and ourselves.

Evolution used to get rid of people in their fifth, sixth, and seventh decades, but now we live longer through a combination of medicine and lifestyle. We can, as it were, cheat death by mimicking or copying some of the techniques other species have used to survive. And we continue to evolve. At the close of On the Origin of Species, Darwin wrote, “There is grandeur in this view of life, with its several powers, having been originally breathed into a few forms or into one; and that, whilst this planet has gone cycling on according to the fixed law of gravity, from so simple a beginning endless forms most beautiful and most wonderful have been, and are being, evolved.”
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Alfred Russel Wallace (1823–1913)
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Charles Darwin (1809–1882)



Darwin may have won the popularity contest in scientific circles, forever eclipsing Wallace in history as the lead authority on evolutionary theory, but today the pair are memorialized in London’s Westminster Abbey side by side. And it was Wallace who would win the longevity race: he lived to the age of ninety, making it to the twentieth century. He even looked like Darwin in his old age, long white beard and all. By the end of his life, he was known as “the Grand Old Man of Science.” Perhaps some of the secrets he picked up during his extensive global travels and work in nature came to good use. What did the bats and eucalyptus trees of Southeast Asia whisper to Wallace? We’ll never know. But let’s bend an ear and see what they have to tell us.

I am excited for you to read The Book of Animal Secrets and hopefully gain a new understanding of the creatures we share this earth with, as well as some insights into yourselves.


	
I. Charles Darwin was not the first to consider the possibility of evolution. He was not even the one to coin the phrase “survival of the fittest,” which was introduced by Herbert Spencer, another English biologist and philosopher who came up with the wording after reading On the Origin of Species. The idea of transformation from one species to another had been around long before Darwin and had even been suggested by his own paternal grandfather, the physician, philosopher, and poet Erasmus Darwin, who wrote a two-volume medical work, Zoonomia; or, The Laws of Organic Life, in 1794 that includes early ideas about the theory. According to Erasmus, God was a “first cause,” setting the universe in motion. But after that, creation had been left to run and improve itself.
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This is a copy of Charles Darwin’s 1837 sketch twenty-two years before the publication of On the Origin of Species. He wrote, “I think… case must be that one generation then should be as many living as now. To do this and to have as many species in same genus (as is) requires extinction. Thus, between A + B the immense gap of relation. C + B the finest gradation. B + D rather greater distinction. Thus genera would be formed.” This now iconic, rudimentary draft of the “tree of life” went missing for twenty-two years with another one of Darwin’s early notebooks. Both books, small and leather-bound, were mysteriously and anonymously returned to their home at Cambridge University Library in 2022. They were found in a bright-pink gift bag on the library’s floor with a typed message:

“Librarian

Happy Easter

X.”






1 Living in a Zoo Cage


What Wild Animals Can Teach Us about Living Stronger, Wiser, and Longer


The city is not a concrete jungle, it is a human zoo.

—DESMOND MORRIS, zoologist and sociobiologist



You awaken abruptly at three o’clock in the morning. You try not to look at the bedside clock, hoping to roll back into sleep. But you can’t help yourself, and your obligations that will begin in a few hours fill your thoughts in the dark. You tell yourself that now is the time to sleep and that you will take care of everything once it’s light out, but nothing you think about calms you down. You can feel yourself warming up, your body priming for action: conversations you need to have, emails you must write, and notes you should make march in your head. The minutes go by.

An hour later, your anxiety reaches new heights as your thoughts turn to why you haven’t scheduled that long-overdue appointment to have a checkup with your doctor. Maybe she could give you something to help you sleep through the night. Wait, you don’t even have a doctor because it’s been so many years since she retired. You haven’t felt particularly energetic lately. This insomnia must be a sign of something worse. Maybe there’s something horribly bad brewing, like dementia or cancer. Panic sets in. Your brain continues to ruminate and obsess. You don’t know when you eventually fall asleep, but you do, and then soon enough, the sun is streaming through a window and it’s time to get up.

Most of us have experienced some version of this scenario. It’s a similar dilemma that Stanford neurologist Robert M. Sapolsky describes perfectly in his seminal book, Why Zebras Don’t Get Ulcers.1 And why don’t they? Because they and other animals don’t suffer the kind of chronic stress we place on our bodies. And to that I add that they don’t think like us either. When I greet Georgie, my dog, in the morning, I know she hasn’t been tossing and turning all night long over an argument she had with another pooch on the previous day’s walk or over worries that cancer might be in the cards. (Golden retrievers have a notorious history of the disease.2) She has the luxury of living a relatively stress-free life. You and I, however, have a lot to contend with. And while we like to think we’re a wild species—free from constraints—we are living captive in our own zoo of sorts.

We’ve built sophisticated societies, but they are confined by structure, laws, social norms, geographic borders, and physical impediments to roaming freely like we used to. Not many of us spend much time outdoors. Indeed, Americans spend a remarkable 87 percent of their day inside and another 6 percent in their cars.3 In 1900, there were about seven people living in rural environments for every one urban dweller. Today, more than one out of every two people—roughly half the global population—live in an urban center. By 2050, 70 percent of us will live in cities.4 We are, as it were, an indoor species, like a domesticated pet.

We no longer have to forage for food or fend off predators. Food is available 24/7 in our kitchen cabinets and refrigerators (or around the corner down the street). And we are increasingly tethered to our electronic devices, which can deliver virtually anything we want at the touch of a button or swipe of a finger. No other animal on the planet comes close to having such technology, not even our closest relatives. Picture a chimpanzee scrolling through a smartphone while munching on a gooey cheeseburger.I Over the past century, technology has radically shifted how we experience life and extended our life expectancy by about thirty years. It has made our lives easier and afforded us opportunities to live better in advanced age. But technologies do have their downsides, including making us more likely to suffer from an array of preventable diseases.

Most of the diseases that kill us today are not seen in the wild. Dementia, heart disease, high blood pressure (hypertension), type 2 diabetes, obesity, autoimmune disorders, and osteoporosis are extremely rare outside our species, if they exist at all. Together, these ailments have become known as “diseases of civilization.” They are diseases of our human zoo, and they’re on the rise. Yet they are largely preventable, especially given what we know about how to use modern technology and medicine to avert them entirely, years or even decades before a single symptom shows up. The three biggest culprits leading to diseases of civilization are chronic toxic stress; our penchant to sit all day long despite our body’s design for constant movement; and unhealthy eating habits that go against millions of years of evolution. To fully appreciate these ideas, let’s go on safari.


Fear and Lounging in the Wild

We all learn about survival of the fittest in middle or high school as if it were a theoretical concept. But there’s nothing like seeing it in action. A few years ago, I went on safari to Africa, a trip that put survival of the fittest into context, especially as it relates to our own human zoo cages.


[image: Image]
Me on safari in July 2014 with my family (not pictured).



Equipped with binoculars and cameras and dressed in safari clothes, we spent our days on “hunts”—going out early from a base camp to observe wildlife. Fear was the prevailing theme I could sense all around me among the animals like a familiar aura. Every animal is in a survival game. Some were afraid of being eaten by a predator, some of being attacked by a stronger animal in their own group, and others were on alert to protect their young.

Fear, one of the dominant emotions that powers life, drives everything in nature. It’s an emotion that is meant to protect us as it enables us to avoid harm. There are many benefits to fear when it’s used positively and is short-lived. The biological reaction that stimulates our nervous system during temporary fear-inducing experiences, including that adrenaline rush, can help us think more clearly, be more motivated and psychologically resilient, and achieve new heights. It may also boost the immune system. Studies dating back nearly two decades show that psychologically stressful events, assuming they’re temporary, can lead to an increase in white blood cells in circulation.5 White blood cells are key sentries in the immune system to protect against infections and respond to injury or illness.

On the other side of fear can be a better mood, reduced baseline anxiety, and even a relaxation response on par with mindfulness meditation. This may be why many people love putting themselves into a frightening moment they can control, such as watching horror movies or taking a thrill ride at a theme park—what’s called a “safe scare,” without real danger. You can’t enjoy being scared unless you know you’re in a safe environment. In 2019, when scientists at the University of Pittsburgh put fear to the test with participants in a haunted house, most admitted to feeling a “significantly higher mood” after the experience.6 Sociologist Margee Kerr, the study’s lead author, who explores the nature of fear, hypothesizes that remarkably scary activity may shut down parts the brain, which may actually lead to an overall improved feeling. Obviously the brain is not “turning off,” but it’s reacting to a fearful event in ways that induce a type of euphoria. And this calculated pause could be the biological mechanism for the beneficial effects of fear. There’s also something to be said for the triumph of overcoming a scary moment: we prove to ourselves we can survive, not let our emotions win, and respond appropriately for self-protection.7 (In chapter 11, we’ll see how the balance between pleasure and pain also comes into play.) Fear can help us manage pain or change our experience of pain when it turns chronic so it’s less disruptive to our quality of life. It also can help us bond with others. Have you ever walked out of a haunted house with a smile on your face and high-fived a total stranger who just went through it too? That’s partly due to the chemical oxytocin flooding your body, another phenomenon we’ll explore in this book. This is the same molecule that gets pumped out during sex and childbirth; it’s how we connect with others and forge powerful friendships (and delight in being freaked out).

The animals I saw in Africa seem to have adapted to the fears they face, enabling them to live an optimized life. They don’t look as if they are in high-alert mode all the time; even animals that are prey for others can spend much of their day lolling about. Unfortunately, the kind of fear we humans experience today is nothing like that of species in the savannas. Lions fear death every day in their own way, but for the most part, they do not ponder their own mortality the way we do or lament yesterday’s letdowns and worry incessantly about tomorrow’s to-do list. I watched a lot of lions lounging in the savanna that weren’t thinking about money, marriage, or work-life balance. Nor were they living in a constant state of guardedness like many people do, which affects every system in the body. Long-term fear (another way of saying chronic stress) has adverse effects, such as prolonged increased blood pressure and the flood of stress hormones, overly tensed muscles, defensive behavior, and ulcers that zebras don’t get.

The World Health Organization has deemed chronic stress the “Health Epidemic of the 21st Century”8 and for good reason: it’s one of the leading proximal causes of death, bringing about heart disease and strokes, anxiety, depression, addiction, obesity, and serious memory loss that can tumble into dementia. Wild animals show us to live in the moment, and as we’ll see in the next chapter, some domesticated animals tell us even more about the value in this way of living to ease anxiety and manage and reduce our stress levels.

Now let’s meet your inner fish.




Our Inner Fish

University of Chicago evolutionary biologist Neil Shubin coined the term “Your Inner Fish” in his 2008 book (with the same title) about the amazing history of the evolution of structure of the human body. So the next time you’ve had one too many cocktails and lose your coordination, you’ll have to blame your inner fish. Prosanta Chakrabarty is an ichthyologist (ichthys is Greek for “fish”) and professor at Louisiana State University who has discovered over a dozen new species of fish, including previously undocumented species of anglerfishes and cavefishes. Anglerfishes are among the crankiest-looking deep-sea dwellers, like something out of a sci-fi movie; cavefishes, as their name suggests, live in caves and other underground habitats, and many are blind. One of Chakrabarty’s findings, the Louisiana pancake batfish, was named a “Top 10 New Species” in 2011 by the International Institute for Species Exploration at Arizona State University.9

This rather unsightly pancake batfish is flat like a pancake and spiky, has huge bulging eyes, and can jump around on its fins. Like the dark-dwelling anglers and cavefishes, it lives in some of the most inhospitable habitats on the planet, where it’s lonely and lightless. Chakrabarty probably would never describe any fish as being “ugly” or “heinous,” but you can’t help but wonder why these creatures turned out the way they did.

Chakrabarty fell in love with fish in his youth. Growing up in Queens, he volunteered at the New York Aquarium on Coney Island and eventually earned a PhD at the University of Michigan. He’s been in Baton Rouge, Louisiana, for the past decade. When I interviewed him, he was driving south toward the Gulf of Mexico with one of his twin daughters to search for salamanders.

The first surprising thing Chakrabarty shared with me is that he sees fish as having “perfect bodies.” Their vertebral column allows them to move swiftly through water without feeling the consequences of gravity. We humans have to defy gravity all day long to stay upright—hence our tendencies to bad backs, knee pain, and osteoarthritis.
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Chakrabarty is the one who first suggested to me that we’re all “living in captivity” now. And he would know: he instructs one of the largest evolutionary biology classes in the country, where he dispels lots of misinformation about our past. He set me straight too. When I think about evolution, I picture the classic image of a four-legged, apelike furry animal turning into a two-legged naked caveman. But to understand our origins, it’s important to look back further still. “Knowing you’re a fish and not a monkey is actually really important to understanding where we came from,” Chakrabarty said in his TED Talk, before reminding the audience that humans are not the goal of evolution.10 We’re not perfectly evolved creatures at the end of a long line of more primitive forms changing under the forces of natural selection.

He added, “About three billion years ago, life-forms made up of more than one cell (called multicellular eukaryotes)—fungi, plants, and animals—evolved. The first animals to develop a backbone were fishes. So technically all vertebrates are fishes, so technically you are and I are fish. So don’t say I didn’t warn you.” One fish lineage moved onto land and gave rise to, among other things, mammals and reptiles. Some reptiles became birds, some mammals became primates, and some primates became monkeys with tails, while others became the great apes. From the great apes evolved a variety of human species. So there you have it: we didn’t come from any of the monkeys we know today; we just share a common ancestor with them.

Chakrabarty in that TED Talk urged us “to think of [ourselves] as a little fish out of water,” and poorly constructed ones at that. Our gills transformed to the larynx and middle ear. Our aquatic vertebral column had to become stronger to support our two-legged stance. But standing upright with a big head and flat feet may not have been the best evolutionary ploy. Standing up with a heavy head and a center of gravity at our hips means we can be due for orthopedic issues later in life. The key for us is to focus on our alignment, standing up straight, and especially building our core muscles that support our head and skeletal system.11

If you still can’t see yourself as a fish, go back to the idea of losing your balance after drinking too much. Apart from causing aches and pains, our upright bipedalism makes it extra difficult to maintain our balance, especially when it’s under the influence of alcohol. When you indulge, the alcohol that ends up in the bloodstream finds its way into the fluid of the inner ear, as blood naturally flows to the inner ear—and that flow increases when you imbibe. The fluid that’s normally in the ear (and it’s not that much) to help with your balance is denser than the alcohol, so once the alcohol is added to it, the fluid becomes less dense. And this is what triggers problems as tiny hair cells, neurons inside the gel-like fluid, become stimulated and your brain gets the wrong message: it thinks you’re moving when you’re not. The eyes depend on the vestibular system to stabilize them against any head movements. Your brain’s ability to detect motion is an aquatic trait, a vestigial leftover from evolution. You experience the spins, and the brain sends a message to your eye muscles, which then twitch in one direction—typically the right. (This is called positional alcohol nystagmus, PAN, and it’s one of the signs police are looking for when they pull over drivers they think might be drunk.) The abnormal changes in the inner ear’s fluid also stir a cascade of effects that ultimately cause the nausea and vertigo that intoxicated individuals feel. Our bodies weren’t designed for too much alcohol, and there is a danger to continued use—as the expression goes, drinking like a fish. When someone has repeated, long-term exposure to alcohol, damage accumulates in their central auditory cortex, the part of the brain in the temporal lobe that processes auditory information. When the central auditory complex is damaged, the processing of sound can be delayed, which would mean you might have trouble distinguishing someone talking in a noisy environment or even understanding if someone is speaking very quickly.12

In addition, the eyes of those who are experiencing a painful hangover may twitch, a result of that alcohol diffusing back into the bloodstream from the tubes in their ears. Your liver will have already taken care of the blood-alcohol levels in your bloodstream from the night before, but the next day, the spins can happen again. And this time, when your eyes twitch, they might do so in the opposite direction, as the alcohol is removed from the ear more quickly than from the body, so its concentration is actually lower in the ear canal.13

While we don’t consider ourselves aquatic species today, we can’t forget the fact we all begin bathed completely in water, surrounded by the amniotic fluid of our mother in the womb. And then we take our time gaining our bearings on land, learning to crawl, then walk, and eventually run. Our vertebral column supports our movement just as it does for fish with “perfect bodies,” but these days, we don’t respect our body’s design the way we should. Being able to walk on two feet rather than four offers us many energy-efficient advantages: it improves our ability to cool off, survey our surroundings, carry tools and tots, and travel longer distances, for example. But these advantages can be outstripped by our proclivities toward too much sitting, slouching, slumping, and general sedentariness. We are designed to move.

Prolonged sitting and poor posture are twin enemies to our skeletal health, but it’s more than about maintaining spinal alignment to prevent neck, shoulder, and back pain, not to mention injury as well. Standing up straight helps with breathing, swallowing our food, overall blood circulation, and preventing maladies such as skeletal pain (joint stiffness—predominantly neck, shoulders, and back).14 An amazing study out of the University of Auckland in New Zealand demonstrated that when people with depression were either randomized to sit like they usually do or told to have better posture, the ones who sat up straight had more energy, less anxiety, and a better outlook. Posture can have a pretty significant impact on health, including mental health.15

Posture is easy to work on: establish and maintain a sturdy core (no extreme six-pack required); be mindful how you hold yourself when you’re walking, sitting, and standing (straight and tall, shoulders back and relaxed, stomach in); wear comfortable, low-heeled shoes; and use posture-friendly devices when possible (e.g., ergonomic chairs and standing desks). It also helps to own a mattress that supports your body’s sound sleep to prepare for another gravity-defying day.

One of the biggest cues we can take from bony fish in particular is this: they are constant swimmers. It’s how they breathe. You won’t find fish resting for too long, because swimming allows them to keep a constant flow of water moving past their gills, which is helpful for maintaining a proper oxygen level in their bodies. Most fish keep moving even while they sleep. Although we don’t rely on movement to breathe, it’s something to think about—and we do rely on movement to pump our lymphatic system, the body’s drainage pipes that have everything to do with the strength of our immune system. Some call it the body’s sewerage system that complements the circulatory system. The lymphatic system’s main role is to manage the body’s fluids by ushering excess fluid and proteins leaked from blood vessels back into the bloodstream via the lymph nodes. But its actions also serve to produce white blood cells called lymphocytes (and their antibodies) to fight infections. This is why the lymphatic system is considered a star player in the body’s adaptive immune response. It also happens to serve an important role in the gut and intestinal function, where it aids in the absorption of fats and fat-soluble vitamins.

Lack of sufficient movement has plenty of repercussions. But what if those repercussions were more immediate than, say, losing mobility, reducing immunity, and gaining weight over time? If we could remember that preferring to be sitting makes it difficult to breathe, we’d certainly have more incentive to move—and move more often. We should keep in mind that we’re not so very different from our ancestors the fish.





Outstripping Natural Selection

Most of us may be living in a zoo cage today, but that’s not necessarily a bad thing. We’re no longer kept up at night by the lion strolling by our tent, like the one I saw on safari. We don’t have to worry too much about how we will procure our next meal and drink of water. But modern living can be stressful for other reasons. Although it can be quite comfortable, sometimes it is too comfortable.

Daniel E. Lieberman is a paleoanthropologist at Harvard University, where he chairs the Department of Human Evolutionary Biology. He too devotes his time to understanding our evolution and is particularly fascinated by how we developed the bodies we possess today. Lieberman is alarmed by the pace of our “evolution” in recent decades, as cultural change has outstripped natural selection. In his 2013 book, The Story of the Human Body, Lieberman makes the case for the prevalence of chronic disease in our current society being the result of a mismatch between our evolutionary roots and modern lifestyles. He writes, “We still don’t know how to counter once-adaptive primal instincts to eat donuts and take the elevator.”16 Food was limited through most of our evolution, so expending calories without purpose wasn’t an advantage. At the same time, our “anatomical and physiological systems” were optimized to function based on our regular movement. All of this changes when we are in the zoo cage of today’s society, as we are not adapted for long periods of inactivity. Nor are we adapted to be constantly exposed to a cornucopia of sustenance. Our inner fish can only swallow so much.

In 2019, one of the medical industry’s finest journals, the Lancet, published a study showing that one in five deaths globally can be attributed to a poor diet.17 That’s more deaths than from tobacco usage or high blood pressure. And it’s not due to a lack of education or resources. The study took into consideration age, gender, country of residence, and socioeconomic status to show that people are affected by poor dietary habits despite these factors. That’s eleven million deaths a year globally due to consuming a diet high in salt and low in whole grains and fruits. It’s ironic because we have the ability to grow or produce any food we want and acquire foods from around the world no matter the season. Survival of the fittest today isn’t about getting enough calories through hunting and gathering to survive; it’s about choosing to consume the right foods from the bounty.

Another study that came out in 2019 put the spotlight on ultraprocessed foods, something else we did not evolve to eat.18 In a fantastic, well-designed “zoo-like” experiment, twenty adults were brought to the National Institutes of Health (NIH) Clinical Center for four weeks. They were each given two weeks of food that was unprocessed and two weeks of a diet dominated by ultraprocessed food. The ultraprocessed food is described as “formulations mostly of cheap industrial sources of dietary energy and nutrients plus additives,” including high-fructose corn syrup, preservatives, sweeteners, artificial coloring, refined carbohydrates, chemical flavoring and texturing agents, salt, and refined oils and trans fats. Think of packaged baked goods and snacks, soft drinks, sugary cereals, instant noodles, dehydrated vegetable soups, processed cheese products, microwaveable dinners, and reconstituted meat and fish products (e.g., sausages, fish fingers, hot dogs). The participants were given the same amount of food daily during each two-week segment and allowed to eat as much as they wanted. While on the two-week ultraprocessed period of the study, participants ate five hundred excess calories a day and gained almost two pounds, while the same people lost two pounds on the unprocessed diet.
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Unprocessed foods beat ultraprocessed foods for weight loss over a fourteen-day period.19



This was a small study, but others have confirmed similar findings. On the heels of this NIH study came two large studies from France and Spain that both demonstrated a direct correlation between the amount of ultraprocessed foods consumed and heart disease and death.20 These European studies covered tens of thousands of people, and the Spanish study showed that eating more ultraprocessed foods (more than four servings daily) was associated with a whopping 62 percent increased risk of death compared with eating less (fewer than two servings daily). For each additional daily serving of ultraprocessed food, death risk increased by 18 percent. Conversely, the researchers found a significant association between unprocessed or minimally processed foods (which is the Mediterranean diet) and lower overall risks of disease.21

In 2022, a pair of newer large-scale studies published on the same day added more evidence that ultraprocessed foods raise the risk of an early death. One of these studies, which followed more than two hundred thousand US health care workers over a span of twenty-four to twenty-eight years, found that eating a lot of ultraprocessed foods spikes risk for colorectal cancer in particular.22 This type of cancer has been on the rise in recent decades, especially among young adults, which has alarmed health care professionals. The correlation makes sense: the colon and rectum are on the front lines of what’s moving through your digestive system. And ultraprocessed foods more easily contribute to obesity, another risk factor in all this mortality.

These results may not seem surprising, but we hadn’t had scientific data like this previously. And although these studies are observational and don’t establish causality, they point out how much lifestyle factors into our health. Ultraprocessed foods are recent. They came on the evolutionary scene in the last microsecond and are nothing close to what nature intended for us to consume. I can only imagine what our ancient ancestors would think if they came across us gobbling up a midday meal with sugary ketchup and a milkshake. We’d probably look as ridiculous as that imaginary chimpanzee devouring a drippy burger while scrolling on a touch screen—and you know we’d also be eating over our smartphones.

The reason that ultraprocessed foods are so problematic is not that we cannot digest them, but that they are exceedingly palatable (tasty), so we have trouble with portion control. They also contain ingredients that are unhealthy in large quantities, such as sugar, salt, and saturated fats. These foods can tinker with our satiety signals, and some of them can mess with our hormonal system to the extent they change how we store fat, burn calories, and maintain humming metabolisms. They also lack the fiber and nutrients our bodies need to thrive, like essential fatty acids, healthful plant compounds that exert anti-inflammatory and anticarcinogenic effects, and protein. So when we eat ultraprocessed foods, they replace what our bodies truly need. Most people consume fewer than two cups of whole fruits and vegetables a day, far below the four to six cups we should be getting. The more fruits and vegetables you consume, the less likely you’ll replace them with nutrient-poor, health-depleting options.

The University of North Carolina at Chapel Hill’s Gillings School of Global Public Health attempted to study the percentage of Americans who are metabolically healthy, which they define as having optimal levels of five factors without the aid of taking pills: blood sugar, triglycerides (blood fats), high-density lipoprotein cholesterol (HDL, the “good cholesterol”), blood pressure, and waist circumference. Their study queried National Health and Nutrition Examination Survey (NHANES) data from 8,721 people in the United States between 2009 and 2016 to determine how many adults are at low versus high risk for chronic disease. The result is that only 12.2 percent of us, or one in eight Americans, are achieving optimal metabolic health.23 The news got gloomier when another calculation was made by a group at Tufts University’s Gerald J. and Dorothy R. Friedman School of Nutrition Science and Policy.24 They used some of the same representative NHANES data, but this time from about fifty-five thousand US adults from 1999 through 2018. The number published in 2022 suggested we’re going in the wrong direction, with only 6.8 percent of us living with optimal cardiometabolic health (that’s fewer than one in fifteen adults).

If we were to make the same calculation on animals in the wild, my bet is the percentage would be closer to 100. Part of this has to be related to the fact that we keep tinkering with the food we evolved to eat. Whether it was from Gregor Mendel’s experiments on peas in the 1860s, which accelerated breeding for produce with certain traits, or the introduction of foreign genes to produce GMO foods, or the move to low cost and convenience with ultraprocessed foods, we’ve significantly changed the food we evolved to eat. We’d be better off if we ate food in the way it was meant to be eaten—including eating whole fruits and vegetables rather than in juiced or processed forms.

I’ve long been an adversary of juicing. You may think that fresh, pressed juices are nutrient bombs, but pulverized produce has been stripped of its fibrous surroundings that help us feel full and contribute to digestive health by aiding in the movement of food through the system. And we change the whole chemistry of a produce’s flesh—and the nutrition that goes with it—when we subject it to the disruptive power of a blender and exposure to light and air, which may lead it to become oxidized, thereby losing its nutritional punch. Put simply, juice from a blender is not whole food; it’s processed. What’s more, many juices contain added sugars that further disrupt and adulterate the whole nutritional equation. The result is an insult to anyone’s metabolic health.

When the factors of metabolic health I just described are unfavorable, meaning you’ve got high blood pressure, elevated blood sugar, excess body fat around the waist, elevated triglycerides in the blood, and abnormal cholesterol levels, it’s called metabolic syndrome (also called MetS or syndrome X). It is a constellation of risk factors that increases the risk of heart disease, stroke, diabetes, sleep apnea, liver and kidney disease, cancer, and Alzheimer’s disease. And it even immensely hikes the chances of dying from an infection because the downstream effects dampen immunity. If you have unhealthy numbers for at least three of these factors of metabolic health, then you are considered to have metabolic syndrome. It’s thought that metabolic syndrome may be the most common and serious condition people have never heard of, and yet it’s the greatest public health threat in the twenty-first century. It’s the ultimate disease of civilization not seen in the wild.

Lieberman, in his book, gives a simple summary for increasing the chances of living a long life without disease: “Men and women aged forty-five to seventy-nine who are physically active, eat plenty of fruits and vegetables, do not smoke, and consume alcohol moderately have on average one-fourth the risk of death during a given year than people with unhealthy habits.”25 Those tenets, all of which are achievable even in our cage, can help us counter the negative effects of living in a zoo. We have to behave like animals in the wild that still consume what they evolved to eat and lead vigorous lives. And we must understand where our maladaptive behaviors are coming from. We can take risks in our careers but we can’t with our behavior. I would add to Lieberman’s list, though, because he’s missing a critical habit that we sorely need to work on: a habit that your dog is likely much better at keeping than you are.




	
I. When the San Diego Zoo renovated its orangutan exhibit, the zookeepers had to keep the animals occupied in a hospital where they didn’t have the same entertainment as in their normal environment. The primates were thrown popcorn parties and given iPads to watch nature videos, which they loved. They were especially drawn to images of horses and dogs and apparently did a number on the security system—breaking all the cameras.







Creature Cheat Sheet

Wild animals may not have the benefits of modern technology, but neither do they suffer from diseases of civilization. All creatures must jump into alert mode when threatened. But we humans have a tendency to let stress get the best of us and keep us rigged for battle when there’s nothing really to fight other than insomnia, cravings for junk food, and a weakness for the couch. We would do well to manage healthy levels of transient stress (including indulging in the occasional “safe scare”), respect our physiology to maintain good posture, move frequently as if our breath relied on it, and eat as close to nature as possible.

Remember your inner fish: don’t drink like one, but do glide through the world upright with a strong core that supports your center of gravity, promotes ideal posture, and helps prevent atrophy of bones and muscles. And watch out for signs of metabolic syndrome, all of which are modifiable and treatable. These basic tenets will help us to adapt to our modern environment and enjoy living in our collective, cozy zoo.
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Georgie and the late great Sadie (far back).






2 Oh My Dog!


More Than Man’s Best Friend


To his dog, every man is Napoleon; hence the constant popularity of dogs.

—ALDOUS HUXLEY



Seventy-eight million households in America have four-legged, fleecy family members. My family is one of them, and my endearment with these marvelous furballs goes way back. My wife, Amy, and I had been married barely a year when we decided we were ready for our first child—a canine one. Amy and I had been set up on a blind date by my aunt Edna, whose husband was the first cousin of Amy’s father. I was a student at the National Institutes of Health and going to give a presentation at Yale University, where Amy was in grad school. Neither of us wanted to be set up on a date, so rather than going out for dinner, we met up for a cup of tea at the Atticus Bookstore Cafe in New Haven. The rest was history.

The inspiration to get a dog first occurred as we were walking in Madison Square Park in New York City and came across a young woman walking an adorable Bernese mountain dog. We then contacted a breeder upstate. Berneses are large and beautiful, originating from Bern, Switzerland, with teddy-bearish features and a distinctive tricolored coat in bold patterns of tan, black, and white. Two small rust-colored patches sit over their eyes (resembling comma-shaped eyebrows), popping out against ink-black facial hair. The spots are meant to mislead prey or perpetrators as part of their guard uniform. Because the spots can look like eyes, Berneses can be deceptive as to the direction of their gaze. Even when they are sleeping, their eyes almost seem to be open. Originally used to guard farms and drive cattle, they are mellow workhorses and affectionate, loyal, and protective. The breeder we called happened to have a puppy ready for a home, and we arranged the trip for our first wedding anniversary.

We were instantly smitten with Arthur, who sat on our laps the entire car ride back to our home in Brooklyn. As he grew, gregarious Arthur earned a reputation around town and became known as the mayor of Brooklyn Heights—he knew everyone, and everyone knew him. Always the worker, he loved to help us out when he could. When we went to the market, he carried the shopping bag proudly in his mouth back to our apartment, and even once managed a cardboard pizza box! Two years later, our daughter, Sydney, was born; she spent many hours drinking her bottle lying on Arthur’s soft, furry belly.

Arthur moved with us when we ventured West, but he lived only six years, dying of gastric torsion. Bernese mountain dogs are prone to this condition in which the stomach twists on itself and fills with gas, which cuts off blood supply to the stomach. Our next Bernese mountain dog, Yogi, suffered from a short life too, succumbing to cancer.

We had learned the lesson. Though still smitten by the loyalty and love of Berners, we hoped this time to avoid the heartbreak of losing another dog too soon. Our next dog, Sadie, was half Bernese mountain dog and half Great Pyrenees. Sadie got up with me early every morning and sat with me as I wrote or worked. She was the sweetest dog, although not a small dog, coming in at 125 pounds, and I really don’t think she realized she was that big, hence the recurrent knocking things over with a bushy sweep of her tail. Shortly before her death in 2021, we welcomed Georgie into our home.

It’s astonishing that there are so many varieties of dogs (at least 150 breeds) that all belong to the same species (Canis familiaris) and come from the same ancestor, the gray wolf (Canis lupus). This is the outcome of intense, purposeful interbreeding in just the past roughly 150 years.I No other species on the planet comes with such extensive genetic variability. Dogs are the product of one of the largest genetic experiments ever conducted by humans, which makes them uniquely fascinating to study. And they are increasingly being studied (in dog-friendly settings) to inform human health. Because dogs age much like we do but far more rapidly, research scientists have come to respect dogs as superior models of human aging.

Michael Kent is a respected veterinarian at the University of California, Davis, where he studies cancer in dogs. Like many other scientists, he appreciates canines as models of human disease. If he can figure out why dogs generally develop cancer so much sooner than humans do, relatively speaking across the life span (and barring the anomalies of childhood cancers, which are rare and unusual), maybe that can help inform ways for us to avoid cancer altogether. He is also a strong believer in the dog-longevity link: people who have dogs enjoy a higher quality of life and live longer and happier lives.

We often think of dogs as companions rather than conduits for making sense of the natural world, but they can be surprising sources of wisdom. If Darwin had never taken to dogs, it’s possible he never would have pursued natural sciences. His interactions with dogs helped shape his scientific approach in his formative years. He observed his dogs’ behavior, studying their role in nature, their breeding, and the relationships among all of these things.

David Allan Feller probably knows more about Darwin’s dogs than anyone else in the world today. After a career as a lawyer, he went on to study the history of biology and animals in science, writing a master’s thesis in 2005 titled “Heir of the Dog: Canine Influences on Charles Darwin’s Theories of Natural Selection.” In this thesis, he describes how “surprisingly little attention has been given to the influence of dogs in Darwin’s work” and that Darwin owed much of his scientific outlook to his canine observations.1 He then pursued a PhD at Darwin’s old stomping grounds at Cambridge University in the Department of History and Philosophy of Science. According to Feller, who himself has three dogs, the foundations of natural selection, evidenced in Darwin’s journals and notebooks, rest on canine analogies. In fact, Darwin’s 1842 essay, which laid out the principles of On the Origin of Species, uses the model of the greyhound as an example of adaptation and selection. Greyhounds are well adapted to running down rabbits, but breeding greyhounds through careful selection is not the only factor in their behavior. Darwin also imagined the dogs as natural, predatory, and feral—selected for by nature too. Before long, Darwin’s keen observations moved to other animals as well.

The question becomes: Can the dogs we keep today help us to better understand the world and make more perceptive observations—and not just about others but also about ourselves? My guess is yes. We’ve evolved to need dogs in our lives. But what about their needing us? There’s a common yet surprising misconception I’ve encountered: Perhaps dogs are not our companions; rather, we are their companions. They evolved because of us but not necessarily for us. In other words, the old theory that some hunter-gatherer found a litter of cute puppy wolves and took them in until they eventually evolved into obedient dogs in subsequent generations is probably bunk. What probably happened is they approached us (and domesticated us to some degree).

And yet we have made them our best friends, growing ever more accustomed to having them in our lives as important companions who help us live longer. As a group of Finnish researchers summed up nicely in 2021, “The domestication of dogs has increased the success of both species to the point that dogs are now the most numerous carnivore on the planet.”2 And they contribute mightily to our livelihoods through a variety of ways, one of which is simply the “feel-good” vibes they give us to help us forge onward.II But before we get to the benefits of dog ownership, let’s first get to know where our furry friends came from.


Survival of the Friendliest

The timeline for the domestication of dogs is still up for debate. Some say the domestication of dogs happened 40,000 years ago. DNA analysis published in 1997 in Science suggests the domestication began more than 130,000 years ago. That’s a large discrepancy. We don’t even know for sure if dogs were domesticated more than once or where it happened (Europe? Asia?). But here’s something we do know: such a timeline for the transformation of wolves to dogs has monumental implications because it means that wolves began to adapt to human society centuries before we settled down and began planting seeds and herding animals, which happened only some 10,000 to 12,000 years ago. The discrepancy is important as it calls into question the explanation passed on for many generations that humans domesticated dogs to work as their protectors or helpful comrades.

The lore of the solitary hunter befriending an injured wolf is just that—folklore. What’s more likely to have happened is that wolves domesticated themselves among hunter-gatherer people. They may have gotten humans to take them in out of the cold and feed them. Put another way, the dogs warmed up to us rather than the opposite. It’s unlikely that humans tamed wild wolves into pets for our own good, as wolves are not easily tamed or approachable. (Despite the fairy tale of “Little Red Riding Hood,” there is no such thing as the Big Bad Wolf; wolves are shy and fearful of people.) And according to Brian Hare, founder of Duke University’s Canine Cognition Center and coauthor of The Genius of Dogs, the physical changes that appeared in dogs over time, such as floppy ears, curly or short tails, and patterned fur coats follow a process that reflects self-domestication.3 These physical changes are driven by friendliness because the friendliest animals gain an advantage. Call it survival of the friendliest. This selection can happen relatively quickly in only a few generations. The most remarkable evidence for self-domestication comes from a now famous experiment from Russia where captive foxes were bred to be comfortable getting close to humans over the course of just forty-five years.4 The researchers also found that the foxes got skilled at picking up on human social cues (e.g., pointing), which is something seen in dogs but not wolves or even other primates like chimpanzees. And they even began to look increasingly adorable—like dogs.

Evolutionary biologists also have an idea about the genetic forces at work in self-domestication. In 2017, researchers at Princeton University and UCLA suggested that we share genetic variations with dogs that drive our hypersocial behavior.5 Studies show that social dogs have a disruption to a region in their DNA that remains intact in wolves, which are more aloof. And, intriguingly, there’s a genetic variation in the same stretch of DNA in humans, a condition called Williams-Beuren syndrome, a rare genetic disorder characterized by being overly friendly and trusting, along with troubling physical abnormalities including heart and musculoskeletal defects, pointing to there being genetic underpinnings to social behavior.

We also have new evidence that those “puppy-dog eyes” we’ve come to love evolved in dogs to gain our attention. In 2019, a paper published in the Proceedings of the National Academy of Sciences noted that dogs’ faces are structured for complex expression in a way that wolves’ faces are not, owing to a special pair of muscles framing their eyes.6 These muscles are responsible for that “I’m so cute, adopt me” look that dogs give by raising their inner eyebrows. It’s the first biological evidence scientists have found that domesticated dogs might have evolved a unique ability to communicate better with humans. Our desire to breed certain traits into dogs has also influenced their behavioral evolution. The traits humans have chosen most in their selective breeding of dogs? Childlike characteristics such as floppy ears and snub noses, which has contributed mightily to making dogs look different from fierce-looking wolves.

Over millennia, our relationship with dogs has grown so close that even our brains are attuned to one another. Studies have shown a stunning phenomenon: dogs can positively tap into the human brain’s maternal bonding system. When we look adoringly into our dog’s eyes, each of our brains secretes oxytocin, a hormone linked to bonding between a mother and child, as well as trust. As we’ll see in chapter 12, other mammalian relationships feature oxytocin and bonding too, but the human-dog example of this intimate two-way relationship is the only case seen so far between two different species. This ultimately means that by studying dogs, we may also learn much about human cognition and mental well-being. We share more biology with our canine comrades than with other creatures we use in studies, like rodents and flies.III

In addition, the concept of survival of the friendliest applies to us humans as well. Brian Hare’s work with his wife, Vanessa Woods, a research scientist also at Duke’s Center for Cognitive Neuroscience, has argued that self-domestication occurred in us too. Late in our evolution, their theory goes, we underwent a process of extreme selection for friendliness that helped us outcompete other species of humans. As they discussed in a Scientific American article (and in their 2020 book, Survival of the Friendliest), “This friendliness evolved through self-domestication. Domestication is a process that involves intense selection for friendliness. When an animal is domesticated, in addition to becoming much friendlier, it undergoes many changes that appear completely unrelated to one another. This domestication syndrome shows up in the shape of the face, the size of the teeth and the pigmentation of different body parts or hair; it includes changes to hormones, reproductive cycles and the nervous system. Although we think of domestication as something that we do to animals, it can also occur through natural selection, a process known as self-domestication.”7

The provocative theory has met its critics, but it’s still worth considering how being prosocial, cooperative, and friendly—as opposed to aggressive and despotic—aids us, and not just in our evolutionary survival but also in our daily lives. So think about that the next time you’re tempted to be abrasive or adversarial to other people, even when they vex and annoy you. In chapters 7 and 11 we’ll see how helping others—altruism—can have lifesaving benefits. Future research will have to answer the question: Can friendliness also breed success in health and in life? We know that friendships are crucial to well-being and even for staving off cognitive decline, so I’m betting the answer is yes.

I don’t think our four-legged friends would be at all surprised.




Canine Medicine to the Rescue

When he was growing up, Michael Kent never saw himself as a veterinarian. In the early 1990s, he had aspired to be a photojournalist and was the first in his family to go to college. His dad was a plumber in Rockland County, New York, and his mother worked all kinds of odd jobs. But he had science in his background: his grandfather had been a tech writer for the engineering company Northrop Grumman (formerly called Grumman Aerospace) and had written one of the manuals for astronauts going to the moon. Kent briefly trained his efforts at engineering in his first year at Boston University then soon switched his major to political science, but that wasn’t for him either. Neither were any of the jobs he took after college while finding his way in Los Angeles, until a dog entered his life that he adored. He then took a job at the zoo, signed up for his first biology class through UCLA’s adult education program, and volunteered at a large veterinary hospital in downtown. From there, he entered the University of California, Davis in Northern California, where he earned his veterinary medicine degree and now works as a professor of surgical and radiological sciences.

Kent focuses on what he perceives as the best model for human health and aging: dogs. Unlike rodents and other animals used in laboratory settings, dogs have complex physiology and share disease processes with us, meaning that certain ailments manifest and progress in them as they do in us. This makes dogs better models for study and testing novel therapies for both effectiveness and toxicity. Not only do dogs get cancer, but they can also develop diabetes, epilepsy, Alzheimer’s disease (known as canine cognitive dysfunction), and Crohn’s. Moreover, pets are often exposed to the same disease-causing environmental factors as humans. We share more viruses with dogs than with any other animals, and a dog’s immune system is incredibly the same as ours. For a long time, we moved medicine from humans to dogs, treating them based on us. Now we’re going in reverse. In 2017, STAT News noted that now “veterinarians are working closely with medical and other doctors around the world to further clinical research in a host of intractable diseases using a broad range of animals.… Many veterinary schools refer to their work in comparative medicine as ‘One Health.’ ”8

The US Food and Drug Administration has sought to decrease the number of dog clinical trials to reduce unscrupulous experiments that ignore animal welfare, but I think a lot of good comes from studying dogs using safe and humane methods.IV Many of these studies are not cruel to animals. Animal patients often have fervently devoted owners who want to do anything to save their pets. Kent takes the informed consent process seriously so pet owners understand the risks.

Many of the recent advances in immunotherapy that are helping human patients with cancer began their testing in spontaneous models of dog cancer. (“Spontaneous models” refers to cancer that arises naturally, without being artificially induced in a lab.) Certain tumors in humans and dogs are indistinguishable under the microscope. Kent has successfully partnered with radiation oncologists who work with humans to test new therapies that harness the immune system to combat metastatic lung cancer and bone cancer in dogs—cancers that behave in a similar way in humans. Many of these dogs are living years longer because of these treatments. These canine findings can lead to breakthroughs in human medicine much quicker than traditional trials, which can take an excruciatingly long time and leave desperate patients with no solutions. Dogs have a much shorter life span than humans, so it doesn’t take as long to glean insights from interventions and noteworthy experiments.

To grasp how this works, let’s take the example of bone cancer (osteosarcoma), which has a bleak prognosis in both dogs and humans with few advances in recent decades. Osteosarcoma is an aggressive cancer of the skeleton that typically spreads (metastasizes) to other parts of the body beyond the main site. Untreated, 90 percent of dogs with osteosarcoma develop metastases within one year, and 85 to 90 percent of humans do so within two years.9 Once that happens, survival is dismal; fewer than 20 percent of human patients survive five years, and fewer than 5 percent of dogs survive two years with the disease.

Because dogs and humans share extensive similarities in the genetic features of the disease and in the complex ways our immune systems interact in the presence of cancer, we may be able to treat the disease using the same therapies. One therapy already undergoing clinical study in dogs homes in on novel methods to manipulate specialized immune cells called natural killer (NK) and T cells. These cells interact with cancer cells and other immune cells in complex ways, leading to changes in pathways that can work both for and against the tumor.10 Natural killer cells in particular are known for their ability to target cancerous cells, effectively preventing them from proliferating. These clinical studies in dogs have already shown the use of leveraging the power of NK cells to treat osteosarcoma, making them valuable precursors to clinical trials in humans. If we can successfully treat osteosarcoma in dogs using these new immunotherapies, we could possibly do the same in humans. The field of immunotherapy is one of the most exciting for advanced cancers.

I met Elinor Karlsson by Zoom in our respective offices. Elinor studies dogs at the Broad Institute of MIT and Harvard, where she is director of the Vertebrate Genomics Group. (She is also a professor in bioinformatics and integrative biology at the University of Massachusetts Medical School.) Born in Sweden and raised in Rhode Island, she calls herself a “genomicist”—someone trying to understand the genome. She has been hooked on genetics since learning about Gregor Mendel and his garden peas in high school. Although she studies the DNA of hundreds of species to understand how the genome works and why things sometimes go wrong, dogs have played a central role in her work. One project in particular that has gained attention is her Darwin’s Ark initiative (https://darwinsark.org), which recruits people’s pets to become part of a collaborative research venture seeking answers to common health and behavioral issues. If you have a dog, purebred or mutt, you can sign up as a citizen scientist with her lab and answer a survey of roughly one hundred questions about your pet’s personality and behavior (and you can rest assured she does not own or sell these data). If you want to participate in this amazing project, you can order a kit and send in a mouth swab from your pooch. Her lab uses the swab to isolate and then sequence the DNA and will send back to you the genetic and ancestry information about your pet—just like the personal genomics available today for all of us from sites such as 23andMe.com and Ancestry.com. That information is also added to their enormous data bank, shared freely (with privacy protection) throughout the scientific world.

From the more than twenty-two thousand dogs registered in the program, more than 2.5 million answers have been collected. So far, the DNA sequence of a boxer named Tasha has been completed, with more work underway to understand variations in the dog genome among different breeds and how those variations relate to the human genome. By understanding the patterns of variation in the individual breeds and how those relate to, say, golden retrievers’ notoriously high risk of cancer, researchers can gain insight into complex diseases that are difficult to map in human populations, which aren’t as genetically homogeneous as our furry friend.11




A Primer on Genomes: Your Life-Giving Software

Genome, another word for our DNA, refers to the entire set of instructions every cell in a body has for every function that bodies perform, as well as all of the information to pass life on to the next generation. Every cell has the entire instruction manual; in the case of humans, the manual is 3 billion letters long. It’s an important concept in health circles, especially now that we’re hearing so much about CRISPR, the technology recently developed to edit DNA. Each species has its own distinctive genome—the shark genome, the rose genome, the streptococcus genome, and so on. But individuals within a species also each have a unique genome that’s ever so slightly different from the standard genome for the species. In other words, the “human genome,” or, by the same token, the “dog genome,” represents a general shared foundational framework of DNA for each species in which there are variations that confer higher or lower risk for certain traits or diseases.

It helps to think of DNA as a list of parts or ingredients rather than a complete manual that explains how those parts work together. Consider someone you know who has a chronic or degenerative disease such as cancer or a form of dementia. That person used to be somebody who didn’t have cancer or dementia, and he or she still has the same DNA. The difference between having and not having cancer or dementia does not solely reside in the genome. Most of that person’s cells are not turning into cancer or fueling dementia. Both illnesses are dynamic processes that are indeed happening, but they are happening far from the confines of a static piece of DNA. There could be a genetic vulnerability to these maladies, but the diseases are not themselves inherited. The person merely inherits a predisposition. Whether the individual develops a disease is due to other factors that come into play, chiefly from that person’s environment.



OEBPS/e9781668043585/images/f00xxvi-01.jpg





OEBPS/e9781668043585/images/f0004-01.jpg





OEBPS/e9781668043585/images/f00xxii-02.jpg





OEBPS/e9781668043585/images/f00xxii-01.jpg





OEBPS/e9781668043585/images/f00xx-01.jpg





OEBPS/e9781668043585/xhtml/nav.xhtml


Contents



		Cover


		Title Page


		Dedication


		Introduction


		Chapter 1: Living in a Zoo Cage


		Chapter 2: Oh My Dog!


		Chapter 3: Take the Long Way Home


		Chapter 4: The Giraffe Paradox


		Chapter 5: “Yo, Elephant Man”


		Chapter 6: Carnivorous Males and Permissive Moms


		Chapter 7: Team Effort and Social Immunity


		Chapter 8: Rhinos, Reproduction, and Running


		Chapter 9: Smart Suckers and Demented Dolphins


		Chapter 10: The Hitchhikers


		Chapter 11: Positivity, Personality, and Pain


		Chapter 12: Bonding, Sex, and the Law of Love


		Epilogue


		Acknowledgments


		About the Author


		Endnotes


		Index


		Image Credits


		Copyright







Guide



		Cover


		Start of Content


		Title Page


		Dedication


		Introduction


		Epilogue


		Acknowledgments


		About the Author


		Endnotes


		Index


		Copyright








		III


		V


		VI


		VII


		VIII


		IX


		X


		XI


		XII


		XIII


		XIV


		XV


		XVI


		XVII


		XVIII


		XIX


		XX


		XXI


		XXII


		XXIII


		XXIV


		XXV


		XXVI


		1


		2


		3


		4


		5


		6


		7


		8


		9


		10


		11


		12


		13


		14


		15


		16


		17


		18


		19


		20


		21


		22


		23


		24


		25


		26


		27


		28


		29


		30


		31


		32


		33


		34


		35


		36


		37


		38


		39


		40


		41


		42


		43


		44


		45


		46


		47


		48


		49


		50


		51


		52


		53


		54


		55


		56


		57


		58


		59


		60


		61


		62


		63


		64


		65


		66


		67


		68


		69


		70


		71


		72


		73


		74


		75


		76


		77


		78


		79


		80


		81


		82


		83


		84


		85


		86


		87


		88


		89


		90


		91


		92


		93


		94


		95


		96


		97


		98


		99


		100


		101


		102


		103


		104


		105


		106


		107


		108


		110


		111


		112


		113


		114


		115


		116


		117


		118


		119


		120


		121


		122


		123


		124


		125


		126


		127


		128


		129


		130


		131


		132


		133


		134


		135


		136


		137


		138


		139


		140


		141


		142


		143


		144


		145


		146


		147


		148


		149


		150


		151


		152


		153


		154


		155


		156


		157


		158


		159


		160


		161


		162


		163


		164


		165


		166


		167


		168


		169


		170


		171


		172


		173


		174


		175


		176


		177


		178


		179


		180


		181


		182


		183


		184


		185


		186


		187


		188


		189


		190


		191


		192


		193


		194


		195


		196


		197


		198


		199


		200


		201


		202


		203


		204


		205


		206


		207


		208


		209


		210


		211


		212


		213


		214


		215


		216


		217


		218


		219


		220


		221


		222


		223


		224


		225


		226


		227


		228


		229


		230


		231


		232


		233


		234


		235


		236


		237


		238


		239


		240


		241


		242


		243


		244


		245


		246


		247


		248


		249


		250


		251


		252


		253


		254


		255


		256


		257


		258


		259


		260


		261


		262


		263


		264


		265


		266


		267


		268


		269


		270


		271


		272


		273


		274


		275


		276


		277


		278


		279


		280


		281


		282


		283


		284


		285


		286


		287


		288


		289


		290


		291


		292


		293


		294


		295


		296


		297


		298


		299


		300


		301


		302


		303


		304


		305


		306


		307


		308


		309


		310


		311


		312


		313


		314


		315


		316


		317


		318


		319


		320


		321


		322


		323


		324


		325


		326


		327


		328


		329


		330


		331


		332


		333


		334


		335


		336


		337


		338


		339


		340


		341


		342


		343


		344


		345


		346


		347


		348


		349


		350


		351


		352


		353


		358


		359


		360


		361


		362


		363


		364


		365


		366


		367


		368


		369


		370


		371


		372


		373


		374


		375


		376


		377


		378


		379


		380


		381


		382


		383


		384


		385


		386


		387


		388








OEBPS/e9781668043585/images/f0007-01.jpg





OEBPS/e9781668043585/images/f0020-01.jpg





OEBPS/e9781668043585/fonts/PlayfairDisplay-Regular.ttf


OEBPS/e9781668043585/images/9781668043585.jpg
THE BOOK OF

ANIMAL

NATURE’S LESSONS
FOR A LONG AND
HAPPY LIFE

DAVID B. AGUS, MD

Author of the #1 New York Times lbestseller The End of lllness





OEBPS/e9781668043585/images/f0013-01.jpg
Ultraprocessed Diet Unprocessed Diet

_/\/\m;w

9
8
5
= ©
8
]
5
-
25 e = Unprocessed
ES| mmmmmmmmmm=mmmTTT T ——
28
=
<

/ Ultraprocessed

Unprocessed

Body weight change






OEBPS/e9781668043585/fonts/PlayfairDisplay-BoldItalic.ttf


OEBPS/e9781668043585/images/title.jpg
The Book
of Animal
Secrets

Nature’s Lessons for a
Long and Happy Life

DAVID B. AGUS, MD

Simon & Schuster

New York London Toronto Sydney New Delhi





OEBPS/e9781668043585/fonts/PlayfairDisplay-Bold.ttf


OEBPS/e9781668043585/fonts/PlayfairDisplay-Italic.ttf


