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INTRODUCTION


WHEN I WAS A CHILD, besides teaching me how to ride a bike and how to mow the lawn without cutting through the electrical cord, my father taught me the importance of diet and exercise for health and longevity. He instilled in me the importance of eating five veggies a day (and steamed broccoli in particular), the vital role of healthy, unsaturated fats, and the power of phytonutrients found in dark chocolate and red wine. He insisted I play tennis, took me cross-country skiing, and inspired me with his exercise routine—an hour each day, rain or shine. Like any parent, he wants to see me, his child, live to a hundred.


Now that I’m a parent too, I find myself with a similar wish. I want my daughter to one day become a centenarian. What’s more, I want to live long enough myself to see her blow out eighty candles on her birthday cake. And so, since the day she was born, I’ve been fretting over our diets. I mashed organic peas, puréed heritage tomatoes, and froze nutritious soups. In the meantime, I forced myself to eat goji berries and drink kale juice. I encouraged my husband to try fasting and nagged him to go to the gym. I ran a half-marathon. I suffered through thousands of sit-ups.


In the meantime I was writing stories on health and psychology for the Washington Post, Scientific American, and many other news outlets. I was digging through hundreds of research papers a year and talking with dozens of scientists. And out of this research a new story began emerging, whether I liked it or not: that my sit-ups and kale juice were not as important to health as I used to think. Intrigued, I delved deeper into the topic. I really wanted to make sure I was doing the best I could to help us all live to a hundred. What I found, repeated over and over in academic papers, shattered my long-held beliefs. Diet and exercise were not the most important things I should be working on to encourage my family’s longevity. Instead of shopping for organic goji berries, I should have concentrated on our social lives and psychological makeup. I should have looked for a purpose in life, not the best fitness tracker.


Yet I’m certainly not alone. In our culture we tend to think about longevity in terms of healthy food and exercise. Asked in a poll what they were doing to stay healthy, 56 percent of Americans mentioned “physical activity” and 26 percent “watching food/drink.” The only category that might have involved boosting relationships or changing mindsets was “other”—and it got just 8 percent of the vote. We don’t realize that volunteering or investing in friendships can help increase our lifespans. Instead, we worry about gluten and obsess about pesticides and mercury in fish. We sign up for Zumba and spinning classes. We search for easy rejuvenating therapies.


The global anti-aging market is already worth upward of $250 billion, and Americans spend more on longevity cures than they do on any other kind of drug, even though most are untested by science. We love pills: about a half of Americans and Canadians take at least one dietary supplement. There are now over 55,000 such products on the US market alone, from moringa leaves to ashwagandha powder. And then, we diet. In one survey, 56 percent of women said they wanted to lose weight to live longer, yet the research on whether this will work is ambiguous. A recent review of almost a hundred studies showed that people who have a BMI (body mass index) of 30 to 35 (that’s grade one obesity) are 5 percent less likely to succumb to the grim reaper than those who are lean.


Of course, eating healthy food and doing sports are important for health and longevity, but not as important as we tend to think (and certainly moringa leaves are not required). It’s a bit like with smoking and nutrition. Smoking a pack of cigarettes a day is so bad for you that it overshadows the best of diets, but that doesn’t mean that non-smokers can rest on their laurels and stuff themselves with junk food. Apart from shunning tobacco, investing in a thriving social life might be the best thing you could do for your longevity. Consider the numbers. Studies show that building a strong support network of family and friends lowers mortality risk by about 45 percent. Exercise, on the other hand, can lower mortality risk by 23 to 33 percent. Eating six or more servings of vegetables and fruits per day, which is admittedly quite a lot, can cut mortality risk by roughly 26 percent, while following the Mediterranean diet—eating lots of fruits, vegetables, and whole grains, replacing butter with olive oil, etc.—21 percent. Of course, such numbers should be taken with caution, coming as they do from studies with varying methodologies, which means they are not straightforward to compare; but they do reveal some important general trends.


The Mediterranean diet has long been touted as the holy grail for those who want to live to a hundred. Just look at my current fellow countrymen, the French: their average lifespan is over four years longer than that of Americans. The longest-lived human ever was French, too. Among Italians, those from Sardinia (a so-called longevity “blue zone”) are twenty times as likely as Americans to become centenarians. And so we put the Mediterranean diet under the microscope, analyzing how much cheese the French eat, why skipping breakfast doesn’t kill them, and how many grams of fruits they eat each day (and how many of these come in the form of Cabernet). Yet the French don’t obsess about the latest dietary fads as much as North Americans or British people do. Along the Seine, gluten doesn’t seem to equal evil and neither do carbohydrates.


The French do obsess about their eating—just about a very different aspect of it. Consider my friend’s family. For them, not sitting together for dinner, even if it’s just an ordinary Monday dinner, is sacrilege. My friend will rush home from our yoga classes and will dash around a supermarket without paying attention to labels (organic? who cares!) just to be on time for the daily dinner ritual. Among the French, 61 percent of those in their thirties and forties eat dinner with their family, at the table, each and every day. Now compare that to the mere 24 percent of Americans that age who do so—and the American data doesn’t even specify whether the surveyed people ate together at the table or while watching TV.


What’s more, the French, just like the Italians, love their apéro (or aperitivo, for the Italians). You meet with friends, you drink, you snack. Sometimes you snack so much it’s considered dinner—and called apéro dinatoire. The French love of apéro is matched only by their love of outings to restaurants—often with the whole family in tow, from kids to grandparents and the family dog. I’ve even once seen a family bring their horse to a restaurant. It was summer, so they dined outdoors—thankfully. Maybe the life-prolonging aspect of the Mediterranean diet is not the amount of vegetables and olive oil it contains, but the way these foods are eaten—together with others. Maybe it’s not what they eat, but how they eat.


In recent years science has begun to unveil how much our minds and bodies are intertwined. Technological advances in molecular biology and brain imaging techniques allow researchers to look deeper into the many links between our thoughts and emotions and our physiology. The vagus nerve, the social hormones oxytocin and serotonin, the stress axes such as the hypothalamic-pituitary-adrenal axis—all of these emerge as the reasons behind why friendships or kindness matter for longevity. Oxytocin, for example, has been linked with our social skills on one hand, and with health on the other. It has anti-inflammatory properties, reduces pain, and helps bone growth, potentially preventing osteoporosis. Studies also show that spraying oxytocin into the nostrils of squabbling married couples makes them more likely to reconcile. It makes us better at reading facial expressions of emotions, and it makes us more trusting. It can even make husbands stand further away from pretty women. Gut microbiota, another link between the body and the mind, play a role in many diseases including diabetes, multiple sclerosis, and allergies, while also affecting emotions and personality. The vagus nerve, the longest of the nerves that emerge directly from the brain, which is responsible for breathing, swallowing, and digestion, has been implicated in sudden psychogenic death reported among the tribes of Africa and the islands of the Pacific.


Some of the discoveries in the field of mind-body connections make it to the media and into the popular culture, yet when it comes to longevity and aging we still seem to prefer a reductionist, strictly biological approach. Take this pill. Eat this superfood. If you do all that, your cells will rejuvenate. It all sounds very authoritative and unambiguous. It’s easy to calculate, to the gram, how many leafy vegetables you ate today, how much anti-cancer glucosinolate you ingested with your broccoli, and, thanks to your pedometer, how many steps you took this week. Ray Kurzweil, a futurist, an inventor, and an engineering director at Google, reportedly downs as many as ninety pills a day in an effort to keep himself young.


I fell for the reductionist approach, too. When my six-year-old daughter announced she was going vegetarian, I scoured the internet for the best sources of vitamin B12 and iron, calculating to the tenth of a milligram how much she might ingest with every meal. And so I discovered, for instance, that if I had her snack on ten hazelnuts a day that would provide her with 0.48 milligrams of iron. I even started wondering how to add turmeric to every possible recipe—after all, it has an astounding 55 milligrams of iron per 100 grams. Many of us like the safety of numbers, the reassurance of all things quantifiable. From this perspective, the softer psychological and social approaches to longevity may sound a bit confusing. You can’t get a friendship-meter to check how well you are doing in terms of your social connections. Are you kind enough? Grateful enough? Is your kid’s empathy level sufficient to give them a long and healthy life? After all, empathy does not come in “milligrams per 100 grams” no matter how I wish it did.


In our modern, busy times, it’s no wonder that we prefer easily quantifiable longevity quick fixes. Many of us don’t have enough hours in a day to focus on all possible things that might influence health. I certainly don’t. Between full-time work and taking care of my daughter, there is little time left to think about cardiovascular exercises, organic foods, trying a ketogenic diet, worrying about whether to stop eating gluten, and so on. That is why in this book I prioritize longevity habits and focus on the things that matter the most if you want to live long. Number one? A committed romantic relationship, which according to some studies can lower your mortality risk by a staggering 49 percent. Second, having a large social network of friends, family, and helpful neighbours can reduce the probability of early death by about 45 percent. Third is having a conscientious personality (44 percent).


The benefits brought by the rest of the longevity interventions I describe in this book hover around 20 to 30 percent of mortality risk reduction and play a far greater role in your health than the paleo diet, your turmeric intake, or omega-3 fatty acids (volunteering—about 22 to 44 percent; omega-3s—no effects found). What’s more, all these things matter to your centenarian potential at least as much as does a veggie-loaded diet or a busy exercise schedule. Of course, it’s a tricky thing trying to compare mortality risks between studies. Studies differ in methodology, the time period when they were conducted, the populations tested (Americans, Japanese, Danish, and so on). I have based my calculations, whenever possible, on the best of studies: meta-analyses and reviews published in respected peer-reviewed journals. Still, the numbers here should be treated as rough guides, not dogma.


To save you time, throughout this book I suggest solutions that marry classic health boosters such as nutrition and physical activity with mental and social efforts. I explain why mowing your elderly neighbour’s lawn may be better for your arteries than hitting the gym and why jogging with a friend, in synchrony, could have a higher longevity payoff than running alone (the synchrony is key here). As food goes, rather than gobbling your broccoli without much thought it’s more beneficial to eat it mindfully. And for a healthy oxytocin boost, try savouring your greens while looking deeply into your beloved’s eyes (research suggests a beloved dog might help, too).


From the perspective of mind-based longevity, becoming a centenarian or raising one often means less work, not more. It means taking a back seat, worrying less, and buying less—fewer toys, fewer fitness gadgets, less organic food. It means letting kids play unsupervised, and letting them get dirty. It means easing up on yourself, spending more time with friends and family, and laughing more often—and the sooner you start, the better.


As I’ll argue in this book, besides prioritizing longevity habits we should start working on our mind-based health long before retirement. In one particularly striking study, researchers evaluated aging biomarkers in almost a thousand New Zealanders and found that by the age of thirty-eight some had bodies as young as thirty, while others had a body age as old as fifty—their DNA had deteriorated more rapidly. At thirty or forty, most of us might brood over wrinkles and complain about slow metabolism, but contemplating mortality rates and healthy lifespans doesn’t truly take hold until we are deep into our sixties. A recent survey found that the top aging worry for people in their thirties, forties, and fifties was financial security. Yet bad early lifestyle choices can switch genes off and on and erode the telomeres—the caps at the ends of chromosomes that protect our genes from degradation. This, in turn, can mean more life-shortening diseases in later adulthood.


What’s worrisome, however, is that in terms of mind-based longevity, young and middle-aged people of today may be worse off than baby boomers. While research continues to underline the power of thought patterns and relationships over our health, polls and surveys bring forward a dark picture: smartphones and social media are destroying our friendships, loneliness is rampant, and empathy levels are plunging. Former president Barack Obama noted that “we live in a culture that discourages empathy.” Some policymakers are beginning to take note of these disturbing trends. In 2018 then British prime minister Theresa May appointed a “minister for loneliness” to deal with what she dubbed “the sad reality of modern life,” and Manitoba now has a minister responsible for helping seniors stay socially engaged. In the US, Vivek H. Murthy, surgeon general in the Obama administration, went as far as to recognize that loneliness is a health epidemic. He admitted, though, that “many clinicians aren’t clear about the strong connection between loneliness and the very health problems we are trying to address, often with medications and procedures.” I’m hoping that this book will help raise awareness of these issues, leading to better patient care and health policy decisions.


I wrote Growing Young out of a belief that in the deluge of reductionist wellness news we’ve somehow lost the big picture, ignoring the things that may matter the most for our longevity: relationships, emotions, and the psyche. I’m not a scientist, so I didn’t do any of the research personally (other than some “experiments” on myself I conducted for this book). But as a science journalist, I had the freedom to investigate diverse areas of research ranging from molecular biochemistry, epidemiology, neuroscience, zoology, anthropology, psychology, and cyberpsychology to Asian studies, marketing, and so on. I’ve read over six hundred peer-reviewed academic papers and talked to or corresponded with more than fifty scientists working on the many links between our minds and our health. Admittedly, I also had tons of fun with my research, which took me to unexpected places—catching wild mice in the woods of central England (to check how relationships affect gut microbiota), chatting about Zulu dancing with professor Robin Dunbar in his Hogwarts-like office at Oxford, sipping super-smoothies at a longevity boot camp in Portugal, and arranging flowers with octogenarians in Japan.


After all this research, some of it slightly unpleasant (cortisol swabs), most of it eye-opening, I decided to title this book “Growing Young” to reflect the phenomenon that the very same efforts that rejuvenate our bodies and help us live long also help us grow as people: nurturing relationships, developing better mental habits, becoming kinder, more empathic, more involved in the community. It appears that growing humane grows our centenarian potential.


I’ve divided this book into two parts. In the first part I explore how we age and how our minds and bodies are interconnected to affect health. In the second part I investigate different psychological and social interventions that affect our longevity—from marriage and friendships to volunteerism and personality changes (yes, it can be done). In each chapter I explain the biological mechanisms and offer practical tips on how to use our mindsets to improve health.


What this book is not, however, is a guide on how to cure diseases with thoughts. The internet is chock-full of claims that you can shrink tumours or heal Lyme disease with positive self-affirmations. These have little base in science. You can’t rid yourself of cancer simply by repeating happy phrases in front of a mirror. Even though our mindsets do matter for health and can slow down progress of some illnesses, like Alzheimer’s disease for example, there are no secret miracle cures here. Mostly, it’s about prevention, just as is the case with healthy diets and exercise.


My goal in writing this book was to help you fundamentally rethink how you approach your health—whether you might be putting too much effort into strategies that don’t work well (supplements, fitness trackers, etc.) and not enough into those that truly matter (your love life, your friendships, your life’s meaning). But I’m also hoping to entertain you as we discover the roots of Tanganyika’s 1962 laughter epidemic, the secrets of booze-loving rodents who mate for life, and why eating undercooked meat might change your personality—with health consequences. We will tour scientific labs from North America and Japan to Siberia, and visit pay-per-hour “huggers” in my birth country, Poland.


Every time I travel to Poland these days to see my dad, he asks me if I take good care of myself. He asks if I eat well, if I exercise, and if I always remember to wear my hat if it’s cold outside. I reply, “yes,” “yes,” and “uhmm …” (we don’t see eye to eye on the importance of woolly hats for biological well-being). My dad, meanwhile, continues to eat broccoli and swim almost every day despite his advanced age. But besides teaching me the value of phytonutrients and cardio workouts for healthy living, my father has also taught me another valuable lesson. He taught me the importance of constant self-improvement and perseverance. Now, after years of research on the psychological and social roots of longevity, I take his advice a step further: self-improvement, a commitment to growing as a person, can also help us grow younger. That’s the core of this book.









PART ONE
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THE MIND-BODY CONNECTION AND ITS LONGEVITY CONSEQUENCES
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IS DEATH OPTIONAL?


Immortal Animals, Zombie-Killing Pills, and Super-Centenarians


THE CELL SEEMED BLOATED— its massive, transparent shape filled up half of the microscope’s screen. My lab coat crinkled as I leaned closer for a better look: the insides of the cell were cluttered with accumulated “junk”—ripped-up DNA fragments, unwanted proteins, and as many as five nuclei. “It looks immensely old, doesn’t it?” Lynne Cox, associate professor of biochemistry at the University of Oxford, nodded toward the giant cell, which, as she told me, came from some guy’s foreskin (willingly donated). Turning around, Cox reached into a large incubator to fetch another tray of cells, then popped them under the microscope. The image that appeared was very different from the previous. There were many, many cells on the screen this time, all of them thin, like deflated balloons. “These are from the same guy, just younger cells,” she explained, then added, “Aren’t they beautiful?”


Cox was my guide for the day to the field of aging. Here in the modern, un-Oxford-like building of the biochemistry department, I got my first look into the scary world of cell senescence and molecular decline. By the first half-hour I was ready to take any miracle longevity pill available (then, fortunately, things got more optimistic).


It may seem obvious that humans age, that with time we get old, wrinkly and liver-spotty. Yet as recently as the eighteenth century people still believed it was possible to live infinitely, or at least well past one thousand. Methuselah made it, supposedly, to 969 years; Zahāk, a figure in Persian mythology, to a thousand; and Tiresias, a Greek prophet, to over six hundred. Even today, while modern science reveals minuscule details about the biochemistry of aging, we are not immune to outrageous longevity claims. Just recently the media picked up the story of an Ecuadorian named Jose David who insisted he was 142 years old, while Mbah Ghoto, an Indonesian, reportedly died in 2017 at the age of 146. It would be great if such feats of the human body were truly possible.


Unfortunately, as one researcher aptly put it, “In our experience, claims to age 130 exist only where records do not.” Sometimes birth certificates have been lost or messed up. Sometimes the whole thing is nothing but a case of bad memory. And sometimes it’s an outright scam. In Japan, people have been discovered to be collecting pensions for family members who had died decades before.


In reality, basically all supercentenarians, or people who live beyond 110, pass away around their 115th birthdays. The record for the US is currently 119, for Canada 117, for Spain 114, for Germany 112, and so on. Which raises the question: Is there some kind of natural limit to the human lifespan? If you take two longevity researchers and ask them about such a limit, chances are a fight will ensue. When in 2016 several scientists published a paper claiming that the maximum human lifespan fluctuates around 115, the back and forth of yeas and nays was astounding. Many said the analysis was accurate. Others claimed it to be flawed, full of erroneous assumptions (mostly math-related). In this study, as in several others in which scientists tried to calculate the human age limit, one problem kept popping up which, according to some researchers, skewed the results. That problem’s name was Jeanne Calment.


Why the Universe Doesn’t Care about Old People


The first time Jean-Marie Robine entered what he now calls “that awful nursing home,” a big concrete building straight out of the 1970s located in Arles, France, he expected to meet there a feeble-minded old lady, blind and deaf, with whom he wouldn’t be able to communicate. After all, she was already 117 years old at the time. Yet the moment he swung open the doors to her room he realized he was in for a surprise. Jeanne Calment greeted him with a strong and very conscious “Bonjour, monsieur.” She might have been old, but she wasn’t feeble.


Robine, a gerontologist at INSERM, the French National Institute of Health and Medical Research, “found” Calment when he and his colleagues were gathering profiles of French centenarians back in the early 1990s. At first, they put her survey aside, worried that such an outlier would just mess up the data. “We said: what can we do with a person 115 years old? We were interested in centenarians, not people fifteen years later!” Robine tells me.


In the meantime, Calment was also “discovered” by a Canadian movie crew that was working on a film about Vincent van Gogh. Someone in Arles, Van Gogh’s hometown, told the Canadians that there was still a woman living there who had met the painter. They found her, and she confirmed that she indeed had known Van Gogh—which Robine is not convinced was the truth (some dates just don’t add up, he says). But once Vincent and Me hit the screens, Calment became a star. Not only was Calment, at 115, officially the oldest actress in history, she was also one of the oldest people to have ever walked the earth. The press was all over her.


Calment turned 116. Then 117. And Robine decided it was time to have a look at that file of hers. Her unusually old age intrigued him, so he set up a meeting in the nursing home. Since that day he has met her about forty times and researched her case extensively.


Calment ended up setting a record for human longevity—she made it to 122 years and 164 days—which, in case you are wondering, has been verified and established beyond doubt. Yet whenever Robine asked her if she had any ideas for what might have caused her to live that long, she would just shrug and say that God had forgotten her. That’s unusual, since in Robine’s experience, centenarians usually like to offer plenty of explanations for their endurance. “We had about 900 centenarians in our survey, and they gave us on average more than one longevity secret. They were all over the place. One centenarian would say: ‘I started working when I was 14 and I’ve never stopped. That’s my secret.’ Then another would say: ‘I’ve never worked in my life—that’s my secret.’ So basically there was no secret,” Robine says.


Calment liked to amaze journalists, whom she adored, with tales of her cigarette smoking and port wine drinking. But these were lies, too, Robine tells me. She only smoked for about two years (starting well after her 110th birthday), and only smoked one Gauloise per night, as a social thing to share with a smoker friend. She admitted to Robine that she would tell the media whatever they liked to hear, and a cigarette-puffing, boozing centenarian does make for a good story. Even the New York Times fell for it, reporting in her obituary that she “only quit smoking five years ago.”


Robine believes that the lies and the love of interviews revealed something important about Calment’s personality, and possibly some part of her longevity secret. She was strong, rebellious, curious about the world, and fiercely independent. As a child and a young woman she was supposedly so out of control that her father would not allow her to go anywhere unsupervised. As a married woman, Calment loved to try new things: helicopter flights, skiing, you name it—and remember that we are talking about the late nineteenth and early twentieth century here. One of the first things she did after getting married, even before the wedding night, was to ask her husband for a cigarette so that she could finally experience smoking (her father hadn’t allowed it). She took a puff and then extinguished the cigarette right away. She had tried it; that was all she wanted. She loved savouring all life had to offer.


She was happy with her husband, Ferdinand. They were married for almost half a century, and she would later claim that she only had good memories of their time together. She’d say he was the “perfect man,” Robine tells me, and she never tried to remarry after his death. Ferdinand was seven years older than Jeanne, and died in 1942 at the age of seventy-three.


When Calment agreed to be moved to a nursing home at the age of 110 (after she had almost set her house on fire by trying to defrost the pipes with a self-made torch—long story), she made three demands: that the staff would provide a hotel-style bed turndown service for her; that every day she would be woken up fifteen minutes before everyone else so that she had time to primp herself; and that the head doctor would allow her to call him “my dear.” Yes, she was bossy. But above all, she was an optimist, something that Robine speculates was at least in part responsible for her longevity. Calment divided life’s events into two groups, he tells me. First: things you could change. These you should act on right away. Second: things you couldn’t change. These you should forget.


It may seem unbelievable that Jeanne Calment enjoyed relatively good health until the very end. In reality, though, that was to be expected. Here is some surprising biology: studies show that the longer you live, the higher the likelihood of staying in close-to-perfect shape until the day you drop dead while gardening or roller-blading across the globe. We tend to be amazed by media stories of centenarians jumping with parachutes or participating in marathons. We shouldn’t be. In a way, it’s less remarkable that a centenarian can run long-distance than an eighty-year-old. While a regular Joe or Sue will spend almost 18 percent of their time on earth overtaken by disease—admittedly not a happy prospect—for an average supercentenarian that number is just 5 percent. Typically, they stay in good health until the age of 109, and one in ten manages to escape disease till the very last three months of their lives.


When I read these numbers, my first thought was that such people must have some remarkable genes (something I probably don’t possess). Research indicates that there may be some truth to this. Calment’s personality alone likely wouldn’t have been enough to push her over the 115-birthday threshold. She probably had the genes for it, too. Robine and his colleagues managed to find the length-of-life data for fifty-five direct ancestors of Calment, spanning five generations all the way back to the seventeenth century. They also created a control “family” by including individuals of the same sex married in the same municipality as Calment’s ancestors and who appeared on the register of marriages just before or just after them. This way they discovered an unprecedented number of long-lived people in Calment’s family: as many as thirteen out of the fifty-five lived to be over eighty years old, an achievement in the seventeenth and eighteenth centuries. In the control “family” only one person lived that long. That’s 24 percent versus 2 percent.


Robine now believes that Calment did indeed have an unusual accumulation of good genes. Still, she was an outlier. For most of us, how long we live is only about 20 to 25 percent heritable. What’s more, although scientists have been on the lookout for specific longevity genes for quite some time now, the results are less than impressive. There appear to be plenty of different genes associated with lifespan—we have discovered over a hundred of them in mice alone. It’s impossible to tell at this point which particular genes might have helped Calment live as long as she did. Hopefully we will know more in the future, since a vial of Calment’s blood, with all the precious information in it, is still held in one lab in Paris.


Although Calment’s case certainly stretched our knowledge about how long humans can live, it did little to answer another question that keeps bugging researchers: whether aging itself is unavoidable. Until very recently, it seemed that it was. And then came the hydra.


A typical freshwater hydra is usually under 0.39 inches (1 cm) long, so to see it well you have to put it under a microscope. It has a head with long tentacles and a tube-like body, reminding me of Sideshow Bob from The Simpsons. And just like Sideshow Bob, hydras are immortal—at least as long as they are kept in the relative safety of a lab, since in the wild they tend to succumb to various accidents in a matter of weeks. If kept in petri dishes, away from predators and other environmental dangers, these animals have such amazingly low mortality rates that many would be still alive after three thousand years (even in labs accidental deaths happen, like when a researcher forgets to close a hydra-containing dish properly and the hydras dry out—true story).


From the fact that hydras can live forever, we now know that aging can be side-stepped. Why does it exist at all in the first place, then? Is it part of nature’s programmed plan? Or is it just an unpleasant side effect of living? These, too, are questions that tend to put many scientists on edge, with some voting for the aging-is-programmed theory and others—admittedly, the majority—favouring the view that we get old simply because the universe doesn’t care much about what happens to you once you’ve passed on your genes.


The thing is that some of the genes that are very beneficial when your goal is to make tons of babies have detrimental side effects down the road, once you’ve stopped reproducing. Take the genes encoding the growth hormone that on the one hand boosts fertility, but on the other hand accelerates aging and promotes cancer. Natural selection doesn’t really act once your gene-passing—that is, baby-making—times are over, so there is no selection pressure to wipe out genes that have harmful effects later in life. In case you are into names, this theory has a complicated one: “antagonistic pleiotropy”—basically meaning “opposing effects” (good when young, bad when old). Antagonistic pleiotropy is likely one reason mice have shorter lives than elephants. If you are a tiny vermin, you have to reproduce fast before you get snatched by a cat or a snake. You breed, you deteriorate, you die. But massive elephants, with low risk of accidental death, can take their time awaiting offspring—and as a result can reach the age of sixty years or more.


As we get older, our bodies slowly fall apart due to simple wear and tear, which, from an evolutionary perspective, is not worth cleaning up. We accumulate mutations and damage to our DNA, mitochondria, and proteins. And if you want to see how this damage works in practice, there is hardly a better creature to observe than the tiny worm Caenorhabditis elegans, or C. elegans for short.


Old Mitochondria, Telomeres, and Longevity Genes


“Is it dead?” I asked as I stared down the microscope at a minuscule creature that resembles an earthworm. The animal hadn’t moved in what felt like forever.


“Nah, just old,” Lynne Cox replied as she took a look through the eyepiece herself. “It must be on its last legs, though. Can you see how the insides are all shrivelled up? Although it’s not as wrinkly as they can get,” Cox said, then chuckled. “It aged well—maybe this one here is an optimistic worm?” I watched as she changed the dish under the microscope for a different one, glass scraping against the plastic. In a white-walled lab cluttered with black-and-white equipment, the purple gloves on Cox’s hands stood out in a splash of colour. The air smelled of latex and disinfectant. Done with the dish swap, the biochemist encouraged me to check out the contents of the new one. I looked down. Now there was plenty of movement on the little glass. Dozens of C. elegans were squirming in a snakelike fashion, wriggling around. These guys were barely five days old—the equivalent of humans in their twenties. “Can you see how they are moving happily?” Cox asked me. She sighed. “They are cool, aren’t they? You tend to fall in love with these worms when you work with them.”


Longevity researchers do indeed have plenty of reasons to fall in love with C. elegans. The worms are ultra-easy to breed, they share a large amount of their genome with humans, most of them are hermaphrodites—so each can reproduce on its own, making tons of genetically identical copies—and, on top of everything, they are see-through. With just a glimpse through a microscope you can observe all the changes happening in the worms’ bodies without the need to cut them open. “As they age you can see the whole structure of the tissues break down,” Cox told me. What’s more, if you want to change their gene expression, all you have to do is feed them specially prepared bacteria. It’s no wonder then that Cox and her colleagues chose C. elegans to study the changes that aging inflicts on a molecular level, including damage to the DNA.


Just like in C. elegans, almost all of your cells contain DNA—long, two-stranded molecules, most of it inside the nucleus, and a tiny bit in the mitochondria, the cells’ powerhouses. But your DNA doesn’t stay unchanged throughout your life. Much the same as your favourite shoes or the book you’ve read many times, DNA gets worn out with use. Sometimes it’s outside factors, such as radiation or chemicals, that can cause mutations. Or it can be due to simple mistakes during cell replication. And sometimes the damage is done by free radicals, by-products of energy production inside the cell. As a result, the DNA strands can get small lesions or even break completely. Most of the time, the cell’s cleaning and repair services will march in and fix the problem. But like any mechanic, these processes are not perfect, and will overlook some of the damage or make additional mistakes. Year after year, the flaws in your DNA will accumulate. This, in turn, can lead to such health problems as cancer, cardiovascular issues, and Alzheimer’s disease.


The DNA in your cells’ mitochondria, the free radical–producing powerhouse, can get damaged even more than that in the nucleus (imagine keeping your favourite book beside an open fire). Other stuff in the mitochondria suffers, too: the membranes, the proteins, the lipids. With time, the mitochondria decline in function—they simply stop producing enough energy to power the cell. That’s one of the main reasons why the old, wrinkly C. elegans I observed under Cox’s microscope barely moved. That may also be part of the reason why by 5 p.m. I’m usually ready to plop down tiredly on the couch while my six-year-old daughter keeps jumping around like a bouncy rabbit, as if showing off the power of her young, undamaged mitochondria.


Some ancient philosophers used to believe that we die because each person is born with a limited number of breaths or heartbeats that we can have in life. When you use them up, you kick the bucket. Modern science shows that there may be something to this way of thinking, although it’s not breaths or heartbeats that are finite (of course). What we run out of are pairs of telomeres—parts of the DNA that function as protective caps at the ends of chromosomes, and which are often compared to aglets—those plastic thingies on shoelaces that prevent fraying.


When you are born you have about ten thousand base pairs of DNA making up the telomeres on each of your chromosomes. But every time a cell in your body divides, you lose anywhere from fifty to two hundred of those pairs. What’s more, just like any part of the DNA, telomeres can get damaged by free radicals. And once they get too short, the cell may stop dividing and even die. That, in turn, has been linked to aging.


If you are into books and articles on longevity, and have read a few in the recent past, you probably have already come across telomeres—they feature quite prominently in many such publications, often paired with expressions such as “miracle,” “immortality,” or “key to longevity.” Just eat this and that, the thinking goes, exercise X minutes a day, and your telomeres will stay long, which in turn will make you stay young.


The first time I read about telomeres I was quite excited: here was an easy way to measure aging and anti-aging therapies. But as I dug deeper into new research, my hopes dispersed. It seems that the role of telomeres in aging has been quite overhyped. Cox goes as far as to say that the telomere field “worries her a bit.” The early thinking was that telomeres could act as a kind of a biological clock: since we lose about twenty-five base pairs per year, you could assume that someone who had shorter telomeres was biologically older than someone with long telomeres, irrespective of what their birth certificate said. Thanks to recent studies, however, we now know that the biggest difference in telomere length between any two people is already apparent at birth. Some of us are simply born with hundreds of extra pairs. Part of the reason is genetics. Another is your mom (yes, you can blame her now). “Suboptimal intrauterine conditions,” as scientists call it, basically refers to things such as maternal stress, smoking, bad diet, and exposure to air pollution, all of which have been shown to considerably shorten the telomeres of babies.


Yet having shorter telomeres is not always that bad. In fact, in line with the antagonistic pleiotropy theory, short telomeres can protect animals from developing cancer, especially in youth. Considering their size, elephants should have about a million-fold higher risk of cancer than your average mouse (the more cells you have, the greater the chances that some of them will go rogue). And yet, elephants don’t get much cancer. Most likely, they are protected by their short telomeres and a subdued activity of an enzyme called telomerase that can extend the telomeres.


The telomerase-cancer link, which has also been shown in humans, is among the reasons Cox is so weary of the media hype surrounding telomeres. On the internet you can now purchase supplements claimed to activate telomerase, promising “anti-aging from the inside out” or reduction in “cellular aging.” If you take telomerase pills you could, maybe, roll back the speed of your aging—although even that is speculative—but the side effect might be cancer. As it often is in biology, telomeres are about balance, keeping in check cancer versus degenerative diseases, and oversimplifications may be dangerous.


A better biological aging clock, many scientists now argue, is based on DNA methylation, also known as the “epigenetic clock.” As we get older, our cells collect more and more epigenetic changes— changes that turn genes on or off without affecting the DNA sequence itself. Your diet, stress levels, whether you meditate—all this can speed up or slow down your epigenetic clock, leaving visible marks in the appearance of your DNA for scientists to analyze. Unsurprisingly, some commercial labs are already offering to measure your epigenetic clock. Pay a few hundred dollars, send in a blood sample, and you will receive an estimation of your DNA methylation age. Studies show that for about half of people, their epigenetic age differs only by less than 3.6 years from their chronological age, but for some others the difference is astounding: some forty-year-olds have a DNA methylation age as low as twenty, while others have one as high as fifty. That’s a three-decade spread!


What links epigenetic changes, telomere shortening, DNA damage, and damage to other parts of the cell such as mitochondria, proteins, and lipids, is that these are all involved in something that scientists call “cellular senescence”—or in simpler words, cellular aging, a phenomenon that makes cells fat, useless, and full of junk, just like the one I saw in Cox’s lab. A healthy young cell is a cell that grows and divides. If it’s useless or too damaged, it commits suicide. That’s how your tissues—like your skin, for instance—get renewed. But sometimes a cell that has accumulated a lot of damage stops dividing, but doesn’t kill itself either. It just sits there, getting bigger and bigger, collecting whole piles of waste, such as misfolded proteins and old mitochondria.


“Normally if your mitochondria stop working you digest them down and make new ones. But old cells just keep their damaged mitochondria—they fill up, like garbage cans. That’s one of the reasons the old cells are so huge,” Cox tells me. Such bloated senescent cells are not quite dead. And these zombie cells accumulate as we age, belching out toxins called senescence-associated secretory phenotype, which in true zombie style can turn other cells senescent, too. What makes things even worse is that the secretions from senescent cells promote low-level chronic inflammation that is sometimes called “inflammaging,” and which lies at the basis of most age-related diseases such as Alzheimer’s disease, rheumatoid arthritis, diabetes, cancer, and heart disease.


Can’t we then just go in with some drugs and kill all the zombie cells, I wondered? Go World War Z on them? It could potentially work. In animal studies, destroying senescent cells delays aging and even prolongs lifespans by about 25 percent (imagine living ninety-seven years instead of the current American average of seventy-eight). Senolytics, drugs that kill zombie cells, and which are ready for clinical trials, are touted by some as the potential anti-aging cure. But there are a few problems with them, I soon learned. First of all, there are potential side effects, such as delayed wound healing. Second, what works in rats doesn’t necessarily work in humans. Cox is also cautious. “If you have lots of senescent cells, you can’t kill, say, 75 percent of your body. And if you suddenly find out that the drugs are taking out too many cells in one go, what do you do?” she asks.


If any animals do not need senolytics, it’s certainly the hydras, the immortal Sideshow Bob look-alikes. When scientists tracked generations of offspring of individual cells taken from the gastric region of hydras, they discovered that they simply don’t turn into zombies. It makes sense: most cells of the hydras are stem cells, which never stop proliferating, constantly renewing the bodies of these tiny creatures. The reason for this, and in effect for the hydras’ immortality, is the way they breed. Instead of having males mate with females, hydras make babies asexually by budding. To reproduce, they need a constant and reliable supply of freshly divided cells.


Although we will likely never achieve hydra-like immortality (our bodies are far more complicated than theirs), we can certainly learn a few things about aging from the workings of hydras’ stem cells. Stem cells—whether hydra or human ones—are quite amazing little things. They are created shortly after fertilization and then go on to make new, specialized cells throughout our lives, helping us grow and renew tissues. Yet stem cells are not immune to damage, either. As years pass, our stem cells work less and less well, go “zombie,” or die, and their numbers diminish, a process which has been implicated as one of the top reasons for aging.


At least for humans. Hydras are particularly good at repair and maintenance of their stem cells. One type of genes, called FOXOs (otherwise known as the forkhead box O; a lot of genes have strange names) may play a role in this and could be quite important for longevity, from hydras and mice to whales and Jeanne Calment. These particular genes work to protect cells from damage and are involved in DNA repair. In hydras, FOXOs keep stem cells going. If you reduce the activity of FOXOs in these tiny creatures, they turn mortal. In humans, a particular sequence variation in one type of FOXO gene, FOXO3a, has been linked to longevity in various populations, from American men of Japanese ancestry to the Chinese and Germans.


But don’t rush to the internet to look for a lab that will check your FOXO3a polymorphisms. We are much more complicated creatures than hydras; most likely, FOXO3a is just one among many genes responsible for why some people live longer than others (and anyway, longevity is just 20 to 25 percent heritable, remember?).


Women Ahead


That women and men differ in terms of longevity is certainly not news to anyone. Just take a stroll through your local graveyard. My grandma keeps joking that Grandpa likes to visit the graves of our relatives so that he can flirt with all these widows he meets at the cemetery. After all, he is a rare sight there: a Polish gentleman in his late eighties. Admittedly, Poland has quite a large spread between the female and male life expectancies—it’s eighty-one for women and seventy-three for men. Lithuania is even worse, with a ten-year gap, and Russia tops the world’s charts with 11.6 years of difference between the sexes (the male penchant for vodka certainly plays a role). On the other end of the scale are countries such as Iceland (a 3.0 year gap in favour of women), Sweden (3.4 years), or the UK (3.6 years). Curiously, in the past, men and women could look ahead to living for a comparable amount of time. In the 1800s in Sweden the life expectancy at birth was thirty-three years for women and thirty-one years for men, and other places were likely similar. Fate simply cut everyone’s existence short: birthing kids, infections, and wars.


Once birthing kids, infections, and wars stopped flattening the playing field for everyone, however, the gap between men and women widened, reaching its largest between the 1970s and 1990s. Nowadays, with men starting to take better care of themselves, they are once again catching up—but not quite. Somehow women always seem ahead in terms of longevity, whether we are talking nineteenth-century Scandinavia or contemporary India or Canada. What’s going on, then? Is it still all due to healthier female lifestyles? Less gun-shooting, less show-off driving, and more broccoli? Not exactly. Scientists now believe that the female-male longevity gap is actually imprinted into our bodies, and one of the clues comes from how women and men survive catastrophic conditions.


On the night of November 3, 1846, heavy snow coated the eastern slopes of the Sierra Nevada. A group of Midwestern farmers and businessmen, their wives, children, and family pets in tow, got stranded around Truckee Lake (later renamed Donner Lake), a large, whale-shaped body of water at the foot of the mountains. In the morning of November 4, the eighty-one members of the group woke up surrounded by ten-foot-high drifts of snow. Impassable.


The Donner party, as it is now known after the name of their leader, George Donner, had set off from their homes in the Mississippi valley in search of a better life in California. But they’d made a mistake. Instead of taking the usual route through present-day Idaho, they chose what was supposed to be a shortcut crossing the Great Salt Lake Desert. The shortcut proved harder than the original route. The group didn’t make it in time to cross the Sierra Nevada before winter. With the new, heavy snow, they were stuck.


Cut off from the world, with dwindling food supplies and close to no outdoor skills, the Donner party started suffering “maniacal cravings for food.” They ate their dogs. They cooked animal hides into jelly they could swallow. And by February they began eating their own dead. Once the rescue finally came, thirty-five out of eighty-one had died, by and large from hunger and hypothermia. Curiously, most of the dead were men.


Researchers have calculated that among the Donner party, the male mortality risk was almost double the female one. They attributed this to the fact that women in general tend to survive starvation better, which came up in data from many historical famines, including the Ukrainian famine of 1933 and the Irish one of 1845 to 1849. The reason for this, scientists argue, is that women tend to be smaller than men, have a lower basal metabolic rate and a larger proportion of subcutaneous fat—the jiggly type right under the skin. This allows them to survive on less food, while the fat keeps them warm. It’s ironic that the very thing that’s the bane of so many women’s existence (belly fat!) is the same thing that’s keeping them alive over men.


Although in the modern-day West starvation is rarely an issue, men still live shorter lives than do women, even in strictly controlled conditions. When German researchers looked at over eleven thousand Catholic nuns and monks from Bavarian cloisters, they discovered that there still remained about a year of difference in favour of the sisters. Females of other mammal species, from chimpanzees and lions to American beavers and European rabbits, have a similar advantage. In a comparison of fifty-nine species inhabiting zoos, only four had males that outlived the females. Certainly smoking and vodka were not to blame.


One key to the mystery of the male-female longevity gap may lie in our chromosomes. Since women have two X chromosomes, they basically have a spare copy of every gene in their bodies to replace a defective one in case of need. Second, women tend to be shorter than men, so they have fewer cells to go awry in the first place (it’s like with mice and elephants and their million-fold higher cancer risk). Yet another hypothesis suggests that because each woman’s heart rate goes up during the second half of the menstrual cycle, their tickers get exercised in a similar way to how joggers exercise theirs—which could explain why women tend to get cardiovascular disease later in life than men do.


And then, there are the hormones. An analysis of lifespans of eunuchs living in nineteenth-century Korean courts revealed that they survived on average twenty years longer than did other men in the court, including the kings. What eunuchs are short on, of course, is testosterone, which, studies show, tends to suppress the immune system, making men more susceptible to viruses and bacteria. On the other hand, female hormones such as estrogens give a boost to the immune system while also helping the cleanup of bad cholesterol from the arteries.


Since cutting off their male parts does not seem to appeal to most contemporary men, a search for other potential boosts to longevity is in full swing. In a way, that’s nothing new—conquistador Ponce de León supposedly hunted for the fountain of youth way back in the sixteenth century. Yet these days the search happens mostly in biotech labs, and its focus is on pills and injections, not magic water sources.


Magic Pills and Plasma Infusions


In an interview for The New Yorker back in 2017, the futurist Ray Kurzweil admitted to downing as many as ninety pills a day in an effort to keep himself young and boost his centenarian potential. One of these pills was metformin, a diabetes drug which, Cox tells me, is currently taken by nearly everybody she knows from the US who is working on aging. There is growing evidence that metformin may indeed prolong life and delay aging—it does so in mice and in C. elegans. At a cellular level it reduces production of reactive oxygen species and decreases DNA damage (among other effects). But Cox herself does not take metformin. “Any pharmaceuticals will have side effects. And we don’t really know the long-term effects of metformin in people who don’t have a clinical need to take it,” she says.


Many of the therapies currently hyped in Silicon Valley as the next fountain of youth haven’t undergone rigorous testing on humans and are, at best, just “promising.” A molecule called NAD+, which could potentially rejuvenate the mitochondria, was just entering clinical trials at the time of writing. Rapamycin, an immunosuppressant commonly used to prevent rejection of transplanted organs, could help regulate cellular suicide and growth—but there are already reports of serious side effects including toxicity to kidneys and decreases in blood platelets.


Other proposed longevity therapies are even more disturbing. You could, for instance, get an infusion of blood from a younger person. In rather creepy experiments, scientists sewed together the circulatory systems of two rats, an old one and a young one, so that the elderly rodent would get an infusion of young blood, and discovered that this boosted the senior’s lifespan. Some companies in the US are already preparing to run clinical trials on elderly humans (don’t worry, no one will sew them to teenagers—it would be done by blood transfusions). But many scientists are wary of the whole idea. In an interview for Scientific American, one University of California molecular biologist said it “just reeks of snake oil.” To me, it brought to mind a warning Stephen Colbert gave to American youth on The Late Show: that President Trump was going to replace Obamacare with mandatory blood exchanges from teens to rejuvenate the aging population: “He’s going to stick a straw in you like a Capri-Sun,” he said.


If vampire-style longevity remedies don’t appeal to you, you could always go for stem cell treatments instead. Several biotech companies in North America now offer banking of stem cells derived from a variety of sources, including umbilical cord blood, menstrual blood, and baby teeth. The hope here is that we will be able to use these cells to rejuvenate tissues. Yet stem cell therapies are still in infancy. At best, their anti-aging effects are just uncertain. At worst, they may be dangerous. When one Florida company tried to treat age-related macular degeneration with stem cells, three women ended up blind.


When I think of a longevity pill, the idea seems really appealing at first. No need to exercise, eat well, or take care of my social life. Just swallow and be young forever, my mitochondria rejuvenating, my DNA fixing itself, my proteins folding correctly. If all promises of stem cells, senolytics, and organ replacements pan out, maybe some of us could become immortal, regenerating over and over. Many in Silicon Valley are certainly banking on that. But assuming hydra-like immortality is attainable for humans, would pursuing it actually be a good idea? First of all, if we were immortal, our lives could lose their meaning. Nothing would matter anymore if you had all the time in the world to get anything you wanted. One study, aptly titled “The Scrooge Effect,” revealed in a series of experiments that people derive more pleasure from donating money if they are reminded of their own mortality. How much pleasure in living would we lose by living forever?


Then there is the ethical side of the immortality question. Around the world there are children dying of starvation by the thousands— should we really be spending so much research money on finding some miraculous longevity pill? Our planet is already overpopulated and its resources stretched to the limit. How many immortal humans could the earth withstand? Certainly not everyone that is born, right? So how do we pick who lives forever and who degenerates and dies? And what if immortality or extreme longevity was indeed achievable, and dictators could stay in power in perpetuity? Imagine if Stalin never died or Castro never aged.


A better idea than chasing the holy grail of ridiculously long lifespans may be focusing on something far more attainable: prolonging average health-spans, which usually has the neat side effect of upping our chances of becoming centenarians anyway. Instead of the few wealthiest one-percenters living to 150 or 200, we could have societies where many reach their hundredth birthdays in good health. We know from research on supercentenarians that the longer people live, the longer they tend to stay in good shape. Instead of occupying hospital beds and draining health care budgets, these seniors would still be productive members of the community. Giving instead of taking. And, of course, suffering less, too.


Ethical questions aside, we are unlikely to discover one magic longevity pill any time soon. Our bodies are complicated, far more so than those of hydras, C. elegans, or mice. What works for rodents won’t necessarily work for humans. And then there are the potential side effects to consider. Metformin, for instance, has been shown to cause diarrhea, cold sweats, coma, seizures, and racing heartbeat.


There are no easy fixes no matter how much we would love them, so instead of hoping for the fountain of youth, we should embrace solutions that do work. Eating right, exercising, and above all, taking care of our minds and social lives. Changing our mindsets, not our medicine cabinets. Living in a community where neighbours care about one another means, for women, cutting the risk of coronary heart disease by a third. Chronic loneliness, on the other hand, can up your mortality risk by 83 percent—which is worse than cigarettes. Longevity pills may be tempting, but volunteering or improving friendships won’t give you seizures or a racing heartbeat (unless we are talking romantic friendships, that is).


Jeanne Calment might have lived long due to her genes, but perhaps also due to her have-no-regrets personality. Optimism can prolong life by as much as ten years, while lack of rumination on past mishaps boosts the immune system in the elderly. What’s more, Calment was happily married for decades, and studies shows that married people live longer, are more likely to survive heart attacks, and even respond better to flu vaccines. For cancer, marriage may be sometimes better than chemotherapy.


Jeanne Calment may have also gained a year or two simply by being a woman—perhaps because of her double X chromosomes, but maybe also because women tend to be more empathic and socially integrated, which helps longevity, too (more on that in chapters 6 and 7). Such links between sociality and health are hardly surprising. After all, our bodies and minds are connected in myriad ways: through our stress axes, our immune systems, and even the three pounds of microbes that reside in our guts.




A FEW SUGGESTIONS TO BOOST YOUR LONGEVITY


Don’t trust anyone who tells you they’ve discovered a secret to longevity.


Don’t waste your money on genetic predict-your-lifespan tests or banking your own stem cells–their efficacy is doubtful at best. Don’t obsess about your telomeres. If you do have a few hundred spare dollars, and really want to test something, measure your epigenetic clock. Forget miracle longevity pills–many of them are simply dangerous. If you want to live longer, try to find a romantic partner or work on your current relationship–being happily married can lower your mortality risk even by 49 percent. Or volunteer, which may lower your risk of death by about 22 percent.
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