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Introduction



Ever since I began practicing medicine, my family and friends have inevitably asked me about real and perceived health problems. Common questions always include: “Why is it so hard for me to lose weight?” “Do I really need to take my blood pressure medicine even if I feel okay?” “Should I take an aspirin every day?”


In thinking about these questions and others, I began to appreciate what seems to be a peculiar conundrum. Some of the key protective strategies our bodies have used to assure the survival of our human species for tens of thousands of years now cause many of the major diseases of modern industrialized societies.


In writing this book, my first goal is to emphasize the historical fragility of the human species and why we wouldn’t be here today, let alone dominate the world, if it were not for fundamental survival traits such as hunger, thirst, fear, and our blood’s ability to clot. My second goal is to explain why these hardwired survival traits are often now “too good”—not only more powerful than we need them to be to survive in the modern world but also so strong that, paradoxically, they’ve become major causes of human disease and death. My third and perhaps most important goal is to explain how the future may play out, including how we can continue to use our brains to influence that outcome.


Too Much of a Good Thing focuses on the four key human survival traits, without which we wouldn’t be here today:




• Appetite and the imperative for calories. Early humans avoided starvation by being able to gorge themselves whenever food was available. Now that same tendency to eat more than our bodies really need explains why 35 percent of Americans are obese and have an increased risk of developing diabetes, heart disease, and even cancer.


• Our need for water and salt. Our ancestors continually faced the possibility of fatal dehydration, especially if they exercised and sweated, so their bodies had to crave and conserve both water and salt. Today, many Americans consume far more salt than they need, and this excess salt combined with the same internal hormones that conserve salt and water are the reasons why 30 percent of us have high blood pressure—significantly increasing our risks of heart disease, stroke, and kidney failure.


• Knowing when to fight, when to flee, and when to be submissive. In prehistoric societies, up to 25 percent of deaths were caused by violence, so it was critical to be hypervigilant, always worrying about potentially getting killed. But as the world got safer, violence declined. Suicide is now much more common in the United States than murder and fatal animal attacks. Why? Our hypervigilance, fears, and worrying contribute to a growing epidemic of anxiety, depression, and post-traumatic stress—and the suicides that can result.


• The ability to form blood clots so we won’t bleed to death. Because of their considerable risk of bleeding from trauma and childbirth, early humans needed to be able to clot quickly and efficiently. Now, with the advent of everything from bandages to blood transfusions, blood clots are more likely to kill us than excessive bleeding. Most heart attacks and strokes—the leading causes of death in today’s society—are a direct result of blood clots that block the flow of arterial blood to our hearts and brains. And long car rides and plane trips, unknown to our distant ancestors, can cause dangerous and sometimes fatal clots in our veins.




Well into the nineteenth century, each of these four traits specifically helped our ancestors survive as they tried to avoid starvation, dehydration, violence, and bleeding—which have been among the leading causes of death throughout human history. But now, amazingly, these same four traits collectively explain more than 40 percent of deaths in the United States, including four of the eight leading causes of mortality, and are directly responsible for more than six times the number of deaths they prevent. How could the very same attributes that helped humans not only survive but also dominate the earth now be so counterproductive?


This paradox is the essence of Too Much of a Good Thing. For more than 200,000 years and perhaps 10,000 generations, the world of our ancestors changed very gradually. Our genes, which define who we are, also evolved more or less on a parallel path, so our ancestors could adapt and thrive. Then, barely 200 years ago, human brainpower began to change our world dramatically, as the Industrial Revolution signaled the beginning of an entirely new era of transportation, electricity, supermarkets, and medical care. The good news is that life expectancy, which was little different in the early 1800s from what it was tens of thousands of years ago, has just about doubled since then, including more than a six-year gain just since 1990. But the bad news is that our bodies have had only about 10 generations to try to adapt to this new world. Our genes simply can’t change that fast, and, as a result, our bodies are lagging behind our environment. Instead of dying from challenges against which our bodies were designed to protect us, we’re now more likely to die from the protective traits themselves.


So what will happen next? There are three major possibilities. One is that everything gets worse—more obesity, diabetes, high blood pressure, anxiety, depression, suicides, heart attacks, and strokes—until those of us with these diseases don’t live long enough to have children. Although this possibility may seem far-fetched, we already see obese children becoming diabetic adolescents who will be less likely to have children—let alone healthy children—than their nondiabetic counterparts. But somehow, we should be more than smart enough to avoid this doomsday scenario.


A second possibility is that we collectively will devote more time and effort to being healthier. We’ll all eat better, exercise more, and embrace other virtuous lifestyle changes. Unfortunately, these self-help approaches, though sometimes successful on an individual basis, are notoriously unsuccessful across populations. The term “yo-yo dieting”—a reference to the fact that most people who lose weight usually gain it right back—is just one example of the tendency for many short-term successes to be counterbalanced by long-term failures.


The third possibility is that we’ll take advantage of modern science—not in isolation but as a key complement to continued attempts to improve our lifestyles. High blood pressure requires medication; stomach surgery is the most successful way to deal with refractory extreme obesity; the chemical imbalances that cause depression often respond best to antidepressant medications; and an aspirin a day really does make sense for some of us. Ongoing scientific advances also hold great promise for future medications that could control our appetites for food and salt or that could safely reset our clotting systems. And with the decoding of the human genome, we’re entering an era in which the specific genetic causes of modern diseases may be treated with medicines that target only the responsible gene. These advances augur a new era of personalized precision medicine: treatment specifically designed to address each individual’s needs. This growing reliance on medications or even surgery shouldn’t be dismissed as moral weakness but rather recognized as the sometimes necessary way to do what we can’t do on our own—because our genes simply aren’t built that way and can’t change fast enough.


Too Much of a Good Thing addresses all these possible outcomes and potential solutions to our present predicament. Each of the first five chapters begins with a story that helps frame the modern situation, and then explains how our current health challenges are the direct result of historically successful human attributes. The final three chapters provide a blueprint for how we can and must continue to use our brains to get our genes and our bodies back into sync with the environment we’ve created.













PART I
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THE PROS AND CONS OF FOUR KEY HUMAN SURVIVAL TRAITS















CHAPTER 1



How Our Bodies Became What They Are


Timothy Ray Brown, who was originally labeled the “Berlin patient” by doctors who tried to protect his anonymity, was in his twenties when he became infected with the human immunodeficiency virus (HIV)—the virus that causes AIDS—in the 1990s. Doctors successfully treated him with the usual HIV medications of that era, and he did well until he developed acute leukemia. His leukemia was initially treated with aggressive chemotherapy, the side effects of which required that he temporarily stop the anti-HIV medicines. Without these drugs, his HIV blood levels soared, an indication of persistent infection and susceptibility to full-blown AIDS. His doctors had no choice but to reduce his chemotherapy and restart the anti-HIV drugs. The only remaining option for treating his leukemia was a bone marrow transplant, which had about a fifty-fifty chance of curing it. Fortunately, his doctors found a compatible bone marrow donor, and Brown beat the odds—the bone marrow transplant cured his leukemia, and he remains leukemia-free more than five years later.


But the story doesn’t end there. His doctors also knew, from studies of unusual people who were infected with HIV but never progressed to severe infection or full-blown AIDS, that just one mutation in a single gene, if inherited from both parents, can prevent HIV from entering cells that it otherwise has no trouble infecting. Unfortunately, less than 1 percent of northern Europeans and even fewer of the rest of us have this fully protective mutation. Remarkably, Brown’s doctors found a compatible bone marrow donor who also had this unusual mutation. And the successful transplantation of those bone marrow cells didn’t just cure Brown’s leukemia—it also made him the world’s first person ever to be fully cured of advanced HIV infection.


The first case of AIDS was reported in San Francisco in 1980. What followed was a series of remarkable scientific feats: HIV was confirmed to be the cause of AIDS by 1984; tests to screen for the virus were available by 1985; the first medication to treat it was formulated by 1987; and effective multidrug therapy began to turn HIV infection into a commonly treatable chronic disease by the mid-1990s.


Scientists also looked back and documented HIV in human blood as early as 1959, including in a small number of people who had died of undiagnosed AIDS in the decades before the first reported case. Based on genetic studies of the virus itself, scientists postulate that what we now call HIV originated as a slightly different virus in monkeys in central Africa and probably was first transmitted to humans sometime in the 1920s.


But let’s imagine a different scenario: What would have happened if HIV had spread from monkeys to humans before the late-twentieth century advances in virology and pharmacology? HIV infection likely would have spread gradually but persistently throughout the world, especially because infected people are highly contagious for months or years before they develop symptoms. Of course, before the era of modern transportation, the spread initially would have been slower, but we still would have expected the virus to spread wherever humans had intimate contact with one another. If everybody infected with HIV subsequently got AIDS and died, the only remaining humans would either have been those rare people who had this protective mutation or people who were somehow sufficiently isolated or far enough from central Africa to avoid exposure.


The reality, though, is that nothing—no famine, infectious disease, or environmental catastrophe—has ever wiped out the human race. To understand how we’ve survived, we need to understand where we came from and how we got here. We’ll start by going back in time to look at our ancestors.


THE HUMAN FAMILY’S ANCESTRY.COM


My parents always told me that they named me after my maternal great-grandfather Louis Cramer. But when my wife decided to trace both our families on Ancestry.com, census records showed that his name really was Leib Chramoi. The Internet, the most transformative human invention of my lifetime, shed new light on my genealogy and emphasized how much the world has changed in just three generations.


But how about our collective genealogy over thousands of generations? How could our ancestors have survived the myriad threats that antedated HIV but that potentially could have wiped out 99 percent or more of us long before modern medications were available? And going back even further, why did we survive while most species didn’t?


If we really want to understand how we got from the first anatomically modern humans—known as Homo sapiens, based on our genus (Homo) and our species (sapiens)—to my great-grandfather Leib, we’ll have to understand how our genes define who we are. And in telling that story, we’ll also learn how those same attributes are now a mixed blessing—sometimes still saving our lives but increasingly causing modern maladies.


The earliest archaeological evidence for Homo sapiens begins about 200,000 years ago in Africa. Some adventurous Homo sapiens apparently first moved out of Africa and into the Arabian Peninsula about 90,000 years ago before dying or retreating back to Africa during the Ice Age because of the cold climate and advancing glaciers. But another group of Homo sapiens tried again around 60,000 years ago, migrating first to Eurasia, then spreading to Australasia about 50,000 years ago and later to the Americas about 15,000 years ago.


Archaeological remains also tell us that we weren’t the only Homo species ever to walk the earth. Based on the dating of fossils, paleontologists estimate that the earliest member of the Homo genus, called Homo habilis, dates back to around 2.3 million years ago. By 1.8 million years ago, Homo ergaster in Africa, then Homo erectus in Africa and Eurasia, were as tall as modern humans, although with somewhat smaller brains. Between 800,000 and 500,000 years ago, other Homo species in Africa, Europe, and China had skull sizes and presumably brains that were approximately as big as ours. Some of their descendants, including Neanderthals and Denisovans, appeared about 350,000 years ago, followed later by the first Homo sapiens about 150,000 years later.


Although paleontologists used to think that each successive Homo species replaced the prior, “less human” one and that each more modern species inherited the earth from its predecessor, the reality isn’t so simple. Neanderthals and humans, for example, probably overlapped for more than 150,000 years, and we know from fossil remains that humans, such as the cave-painting Cro-Magnons in France and Spain, lived near or even with Neanderthals beginning about 50,000 years ago and continuing for perhaps 10,000 years. Genetic evidence suggests that at least some interbreeding occurred pretty quickly and that Neanderthal-derived genes now comprise about 2 percent of the DNA of modern Europeans and Asians. And since we don’t all have the same Neanderthal genes, it’s clear that the interbreeding wasn’t a one-time phenomenon. We don’t know the functions of most of these Neanderthal genes, but as we’ll show in chapter 2, they seem to have helped our ancestors adapt better to their new, out-of-Africa environments.


The Denisovans probably lived in Siberia as recently as 50,000 years ago. Based on DNA recovered from a Denisovan girl’s tiny pinkie finger bone, scientists conclude that Denisovans interbred with Neanderthals as well as with humans. For example, today’s Tibetans, Australian aboriginals, and Melanesians have some Denisovan DNA. By comparison, Africans have substantially less Neanderthal DNA and no detectable Denisovan DNA—but about 2 percent of their DNA apparently comes from yet another unknown prehistoric Homo group that lived in Africa about 35,000 years ago.


Scientists estimate that the Neanderthals across Europe and Asia never exceeded a population of about 70,000 and more likely peaked at about 25,000. And the Denisovan population likely was no larger. As the glaciers receded and the world warmed up, humans eventually outcompeted the brawnier but slower-footed Neanderthals as well as the Denisovans to become the only surviving Homo species by around 40,000 years ago.


On the one hand, it seems easy to assume that humans survived simply because we’re smarter than all other animals. But on the other hand, it’s pretty remarkable. It’s true that our brains are big, but dinosaurs once dominated the earth despite their proportionally tiny brains. To put things into perspective, let’s look at it another way: What percentage of species that ever inhabited the earth is still in existence today? The answer: about one out of 500—just two-tenths of 1 percent.


Yes, we’re here today because of the ultimate triumph of our brainpower, but our survival has always been contingent on our brawn—not so much our raw muscular strength but rather all the inherent traits that helped our ancestors survive and even flourish. Our brain’s capacity for art, science, philosophy, and technology never could have been realized if our bodies hadn’t been vigorous enough to survive in challenging and even hostile environments. Our ancestors had to be able to gather nuts and berries, hunt and kill wild animals that were often bigger and faster than they were, and survive the Ice Age, not to mention droughts and infectious plagues.


In the digital age, a nonathletic, antisocial nerd with poor eyesight and bad asthma can become a billionaire. But for most of human existence, we required robust physical attributes just to survive, not to mention compete for the mate who would help pass our genes on to future generations.


We survived against these daunting odds because of the attributes and resilience of the human species—what we’re made of and how our bodies have evolved and adapted over the course of about 200,000 years and 10,000 generations. We’re here because no prehistoric predator, climate disaster, or HIV-like infection ever wiped out our ancestors.


NATURAL SELECTION: SURVIVAL OF THE “FITTEST”


Year in and year out, men and women probably always competed for mates mostly in terms of their physical attributes—not unlike the prom king and queen or the football captain and the head cheerleader. But survival of the fittest doesn’t mean the survival of the biggest, fastest, or prettiest. Although these physical traits help, they’re just the beginning of the story.


We’re here rather than the Neanderthals, the Denisovans, or the never-born offspring of humans who failed to procreate because our own ancestors were fitter—they had the wherewithal to meet the earth’s environmental challenges and to outcompete others for food, water, and mates. Survival of the fittest explains how natural selection works: over the course of generations, people with the “fittest” genetic attributes live long enough to have the most children, who themselves survive to have more children, and so on. Simply put, if you and your descendants survive and procreate, your DNA will be perpetuated. And if you don’t, your DNA, just like your family name, won’t.


Our DNA resides on 23 pairs of chromosomes—one member of each pair inherited from each parent. In 22 of these pairs, each of the two paired chromosomes has similar—but not absolutely identical—DNA. The 23rd pair defines our sex—girls inherit an X chromosome from each parent, whereas boys get an X chromosome from their mothers and a corresponding (but smaller and very different) Y chromosome from their fathers.


Each of our chromosomes is composed of a varying amount of DNA, which in aggregate comprise about 6.4 billion pairs of nucleotides, with about 3.2 billion pairs coming from each parent. These 6.4 billion pairs, which are commonly called base pairs, can be thought of as the letters that make up the words (genes) that define who we are.


Our chromosomal DNA collectively contains about 21,000 genes that code for corresponding RNA, which then codes for each specific protein that is critical for our bodies to function normally. Surprisingly, these 21,000 genes comprise only about 2 percent of our chromosomal DNA. Another 75 percent or so of our DNA contains about 18,000 more—and generally larger—genes that don’t tell RNA to code for proteins but instead send signals that activate, suppress, or otherwise regulate the protein-coding genes or the functions of their proteins. The remainder of our DNA, about 20 percent, doesn’t code for any currently known proteins or signals and is sometimes called junk DNA, although scientists may well discover important roles for it in the future.


Since we have two sets of chromosomes, we normally might expect to have two identical versions of each of our 21,000 genes, one inherited from each parent. But although each half of a child’s genes—and his or her DNA—should be an exact replica of the DNA of the parent from whom it came, even the best-programmed computer can make a rare typographical error. When DNA replicates, an imperfection—or mutation—occurs only once every 100 million or so times. As a result, each child’s DNA has about 65 base pairs that differ from those of her or his parents. Over time, these mutations add up. All humans are about 99.6–99.9 percent identical to one another, but that still means we each have at least six million base pairs that can differ from other humans. These mutations define us as individuals and also show how our human species has evolved over generations.


Mutations themselves are random events. But their fate—whether they spread, persist, or disappear—in future generations is determined by whether they’re good (advantageous), bad (disadvantageous), or indifferent (neutral). In natural selection, an initially random genetic mutation is perpetuated if it’s sufficiently beneficial to you and your children. By comparison, disadvantageous mutations are usually eliminated quickly from the population even if the child survives. Slowly but surely—across 10,000 or so generations of humans—our genome has changed substantially because of the random appearance but selective perpetuation and spread of beneficial mutations.


Neutral mutations don’t spread as widely as beneficial mutations, but they can hang around and accumulate over time. Some neutral mutations are totally unimportant and invisible—our DNA code changes, but we still make the identical protein. It’s the same principle as if we were to spell a single word two different ways—such as gray and grey or disk and disc—without any alteration in meaning. Some neutral mutations change us—determining, for example, whether a person’s chin is dimpled or not—but have no survival impact. But some currently neutral mutations might theoretically become advantageous or disadvantageous in the future. Imagine, for example, a mutation that could make us more or less sensitive to high-dose radioactivity, which isn’t a problem now but would become critical if there were a thermonuclear war.


Every now and then, a new advantageous trait might be so absolutely critical for the ability to survive an otherwise fatal challenge—such as an epidemic of infectious disease—that it will become the new normal almost immediately, because everyone without it will die. But most beneficial genetic changes simply confer a relative competitive advantage, perhaps only in limited geographical locations or in specific situations.


Not surprisingly, the rate at which a genetic mutation spreads depends on how much relative advantage it brings. The spread will be slow at first and then speed up as it disperses more broadly within a closed population. It’s like when you bet one chip to win one chip, bet two chips and win two more chips, and keep on going. Once something “goes viral,” it increases rapidly because every previous carrier becomes a transmitter—whether we’re talking about infectious diseases or a favorable mutation.


Imagine, for example, a mutation that carries a 25 percent survival advantage for you and your children if you get it from both parents and half that advantage if you get it from one parent. This mutation will spread to less than 5 percent of the population in about 50 generations (circa 1,000 years) but to more than 90 percent of the population in 100 generations (2,000 years) and to essentially the entire population by 150 generations (3,000 years). By comparison, if a single new mutation carries just a 1 percent advantage, it will spread more slowly—but it will still spread to nearly 100 percent of a population of a million people in about 3,000 generations, or around 60,000 years. Interestingly, these calculations don’t depend much on the size of the population. For example, it will only take about 1.5 times as long for a mutation to spread throughout an entire population of 100 million people as it would take for it to spread to a population of 10,000 people. Slowly but steadily and inexorably, natural selection has defined which genes—and, as a result, which people—inhabit the earth.


NATURAL SELECTION IN ACTION


If every one of us shares a particular gene, it’s hard to know what less advantageous gene it may have replaced. But we can get a good appreciation for natural selection by looking at genes that are common or even ubiquitous in some parts of the world, where they presumably have a strong advantage, and rare or even nonexistent in other parts of the world, where they have no advantage or even are deleterious. Two examples are (1) worldwide variations of skin color and their link to our need for strong bones and (2) lactose tolerance and its link to the domestication of animals.


Strong Bones


Adult humans have 206 discrete bones, somewhat fewer than our children, because some bones fuse together as we grow. In aggregate, our bones make up about 13 percent of our body weight. In order to have healthy bones, we need to have their key building block in our diets: calcium. We also need an activated form of vitamin D to help us absorb calcium in our intestines and to regulate its incorporation into our bones.


Without strong bones, we can’t grow. In children, vitamin D deficiency causes rickets—a debilitating condition that makes procreation unlikely or impossible because of weak bones, stunted growth, reduced fitness, and childhood death. Although active vitamin D is naturally present in fatty fish such as tuna, salmon, and mackerel as well as in animal livers, kidneys, and egg yolks, historically it’s been very hard to get enough active vitamin D from the foods we eat. We can now get active vitamin D in fortified milk, orange juice, and breakfast cereals, but throughout history, our ancestors’ bodies actually manufactured much of their own vitamin D. That’s because our livers make an inactive precursor to vitamin D that, when activated by ultraviolet light absorbed through the skin, returns to the liver, goes to our kidneys for yet more enhanced activation, and meets our vitamin D needs.


As we’ll see in chapter 2, Paleolithic hunter-gatherers typically ate enough animal meat and bones to get their needed calcium, and they were exposed to more than enough sunshine to activate vitamin D. Before humans migrated out of Africa, all our ancestors had dark skin, with its melanin pigment that partially blocks ultraviolet light. But they still got enough ultraviolet light because they spent so much time in the warm sun without needing to shield their bodies with clothes. And when they first moved out of Africa to less sunny climates, dark skin wouldn’t have been a problem if they still could get enough sun exposure to activate the vitamin D precursor their livers made or if a hunter-gatherer existence could somehow provide sufficient fatty fish or animal livers or kidneys.


Instead, two things changed. First, when our ancestors migrated out of Africa to colder climates and had to wear more clothes, the amount of skin exposed to sunlight fell dramatically and compromised their ability to activate enough of their livers’ vitamin D. Second, when they adopted agriculture about 10,000 years ago, their diet emphasized carbohydrates, their vitamin D intake declined, and they became more dependent on the sunlight to which they then were less exposed. How did they adapt? Random genetic mutations, which reduced their skin’s production of melanin and lightened their skin color, spread rapidly because of the advantage they conferred—allowing more ultraviolet light to penetrate their sun-exposed skin and activate the vitamin D precursor made in their livers.


Could vitamin D and bone development really be sufficiently important for survival to explain why light skin replaced dark skin in so much of the world? Let’s look for some clues over just the past several centuries. In the mid-1600s, rickets was commonplace among the newly urbanized residents in the foggy cities of England—so serious that many of the children couldn’t even walk. In women, it also caused pelvic deformities that interfered with normal childbirth. But it wasn’t until 1822, when Jedrzej Sniadecki noted that rickets was much more common in city-dwelling Warsaw children than in rural Polish children, that sunlight was considered a potential way to prevent or cure rickets. By 1890, Theobald Palm reported that poor children in urban Europe developed rickets but equally poor or even poorer children in China, Japan, and India did not. Like Sniadecki, he postulated that lack of sunlight was the cause—and his conclusions, like Sniadecki’s, were either ignored or rejected by scientific experts of the time. So it wasn’t until 1921, when Alfred Hess and Lester Unger improved the rickets of seven white New York City children by increasing their exposure to sunshine, that the medical community became convinced.


Even today, people who have genetic variations that lower their vitamin D levels modestly for their entire lifetimes have a shorter life expectancy than people without those variations. The enormous survival benefit of anything that helps humans get enough vitamin D explains why we now fortify milk, orange juice, and breakfast cereals to help city dwellers who don’t get enough sunshine. Sun exposure and skin pigmentation also explain vitamin D deficiency in modern America—about 6 percent of elderly Americans, who get less sun exposure than younger people, and nearly 30 percent of African Americans are still relatively deficient in vitamin D.


The first persistent skin-lightening mutation appeared after humans migrated out of Africa but before modern European and Asian populations dispersed. But what’s interesting is that light skin isn’t caused by a single mutation or even different mutations in a single gene. Some mutations are found only in Europeans and some only in Asians, and the wide variety of mutations in different genes helps explain the variations in skin color among northern Europeans, southern Europeans, and people in various parts of Asia and the Americas.


Now that we understand why Europeans and Asians have light skin, we must ask a different question. Why was dark skin so important in Africa? And why today do genes that code for dark skin appear to be essentially identical in black-skinned Melanesians and Australian aboriginals as they are in Africans—suggesting that no mutations were required when their ancestors migrated from Africa to their new homes? Surely a random mutation for light skin must have appeared every now and then in sub-Saharan Africa, Melanesia, or Australia. Why didn’t it spread, or why didn’t at least a few humans with light skin survive and perhaps form local communities, even if as relative outcasts?


Maybe dark skin protected against overheating or having too much activated vitamin D. The first hypothesis doesn’t really make any sense, because dark colors tend to absorb heat whereas light colors tend to repel it. Just think about cars—a black car with a dark interior gets extremely hot during the summer, whereas a white car with a light interior stays relatively cool. Too much vitamin D is seen occasionally in people who drink large amounts of artificially fortified milk and is characterized by the deposition of calcium in places we don’t need it, such as in kidney stones. But we don’t need dark skin to protect us from getting too much vitamin D, because no more than about 10–15 percent of vitamin D gets activated by ultraviolet light, regardless of how often or how intensely skin is exposed.


How about protection from sunburn? It’s true that sunburned skin reduces the activity of our sweat glands and makes it harder to dissipate heat—a key survival trait that I’ll emphasize in chapter 3. But people with all but the lightest skin are able to tan, a process that protects them from severe sunburn.


Could it be because of skin cancer? People with dark skin are much, much less likely to get serious forms of skin cancer than are people with light skin. Skin cancer is generally a disease of later adulthood, well after our ancestors generally had their children. But, as I’ll discuss in chapter 6, some Paleolithic men continued to be productive—both as experienced hunters and as fertile fathers—into their middle-age years, and women’s roles as grandmothers undoubtedly increased the likelihood that their grandchildren would survive. However, skin cancer alone isn’t nearly common enough or important enough to drive the evolution of skin color.


It turns out that the best explanation for why dark skin is protective in environments with a lot of sun exposure is our need for folate (also called folic acid), a B vitamin that’s critical for human development and health. Inadequate folate in utero leads to severe neurological abnormalities—and that’s why pregnant women are routinely prescribed folate supplements and why bread in the United States and many other countries is now fortified with folate.


Ultraviolet light, absorbed through the skin, alters folate from its active form into an inactive form, thereby causing functional folate deficiency. If you’re going to be exposed to a lot of sunlight, dark skin is a great way to protect your folate activity and help you and your descendants survive.


In trying to balance the need for vitamin D on the one hand as compared with folate on the other, humans ideally would have dark skin in parts of the world where sun exposure is especially prolonged and intense and light skin in parts of the world where you’d expect less cumulative exposure to the sun’s ultraviolet rays. Remarkably—or, I would argue, not so remarkably, given natural selection—that’s exactly what we see. Although there are occasional exceptions, the average skin pigmentation of a local, indigenous population and its ability to tan correlates very closely with its natural exposure to ultraviolet light, which generally is well correlated with a population’s distance from the equator. Skin color is, however, a bit darker in the Southern Hemisphere than at the same latitude in the Northern Hemisphere because ultraviolet radiation levels, corrected for latitude, are actually a little higher in the Southern Hemisphere.


The importance of skin color for human survival wasn’t just about becoming lighter as humans moved into Europe and Asia. Skin color could also become dark again, and that’s exactly what happened when, for example, light-skinned northern Indians migrated farther south on the Indian subcontinent.


The one notable exception—which, I will argue, proves the rule—is the Inuit people, whose dark skin color seemingly contradicts the vitamin D hypothesis. But the traditional Inuit diet is chock-full of fatty fish and also includes the occasional animal liver, so sunlight was never critical for meeting their vitamin D needs. And although there isn’t a huge downside to ultraviolet light in the Arctic, reflection of sunlight off the ice (which increases a person’s exposure to ultraviolet light by as much as 90 percent) presumably was enough of a stimulus for the natural selection of somewhat dark skin.


The advantages of dark skin in very sunny areas and light skin in less sunny and cooler areas isn’t a uniquely Homo sapiens phenomenon. The powerful effect of latitude on skin color was also evident in Neanderthals. The genome of European Neanderthals indicates that they had light skin—a clearly beneficial mutation, especially for a species that spent a lot of time in dark caves. But interestingly, the genetic mutation that lightened the skin of European Neanderthals was different from any of the mutations that explain the light skin in modern Europeans. And although the cave-dwelling Neanderthals of southern Europe had light skin, Neanderthals in sunny climates, such as the Middle East, had dark skin. Pigmentation may be only skin deep, but the mutations that affect it were critical for human—and even Neanderthal—survival.



Lactose Tolerance


Another striking example of natural selection relates to our ability to digest milk. Mammals are defined by the presence of mammary glands that make the milk their offspring need to survive. Since all infant mammals initially depend entirely on their mothers’ milk for nutrition and hydration, the ability to digest that milk is an absolute survival requirement—but only until the child is old enough to live off of other foods.


Milk is a nutritious combination of water, fat, proteins, calcium, salt, and sugar. Milk’s sugar, called lactose, is indigestible until it’s broken down in the small intestine into its constituent parts—one molecule of glucose and one molecule of galactose, which are easily absorbed into the bloodstream. This breakdown of lactose requires an enzyme, lactase, which is critical for the survival of infant mammals. Like all human enzymes, lactase is a protein, which in this case is coded by a gene on chromosome 2. Close to the gene that codes for lactase is another gene that codes for the protein that activates the lactase gene.


As exemplified by two of our favorite pets—dogs and cats—all mammals naturally lose their lactase and, as a result, their ability to digest lactose. After weaning, dogs should never be given milk, which in large quantities can make them desperately ill. And although we often see cute pictures of kittens drinking milk, it turns out that most adult cats are also lactose intolerant and develop the same sorts of symptoms that plague lactose-intolerant humans. For most of human existence, all our ancestors also lost essentially all their lactase activity and became lactose intolerant by the time they reached approximately five to seven years of age.


Why should mammals become lactose intolerant? For one thing, a mother’s lactation suppresses her ovulation and ability to conceive again, especially if she is relatively undernourished. If she kept on breast-feeding, she would have far fewer children. And when it becomes time for the next child to suckle at her breast, the new infant’s survival shouldn’t be jeopardized by having to fight an older sibling over a limited supply of milk. So it makes perfect sense for young mammals gradually to lose their lactase activity as they grow and can obtain and eat other foods.


Without lactase, lactose passes undigested through the small intestine and into the large intestine, where it draws in water like a sponge as part of a process that equalizes water concentration on each side of the permeable intestinal membrane. This extra water in the intestine causes the cramps and diarrhea often associated with lactose intolerance. But it gets even worse. The lactose in the large intestine is great food for bacteria, which have no trouble breaking it down into glucose and galactose and using these sugars for their own nutrition. In the process, hydrogen gas, methane, and carbon dioxide are produced, and much of this gas is then expelled as flatus. Although the percentage of undigested lactose (which produces diarrhea) as compared with bacterially digested lactose (which produces gas) may vary among lactose-intolerant individuals, neither is a desirable outcome. Of course, the degree of symptoms depends not only on whether someone is totally lactose intolerant but also on how much milk he or she drinks.


So let’s be clear. Lactose intolerance isn’t abnormal, and lactose-intolerant people are not deficient mutants. Just the opposite! All human adults were lactose intolerant for about 190,000 years, or perhaps 9,500 generations of human existence, until our ancestors first domesticated cattle and subsequently goats and camels. This domestication began in Egypt about 9,000 years ago, in the Middle East about 8,000 years ago, and in sub-Saharan Africa about 4,500 years ago. And with these domesticated animals came the opportunity to use their milk as well as their meat for human nutrition.


So perhaps it’s not surprising that something dramatic happened about 7,000 years ago, within 2,000 years of the first domestication of cattle: a random change appeared in just one base pair of the lactase-activating gene. And just one copy of this mutation was enough to keep the lactase gene permanently in the “on” position.


Over the past several thousand years or so, this ability to digest the lactose in fresh milk provided a substantial survival advantage that’s been estimated to be about 4–10 percent higher than it is in people who can’t digest lactose. Although milk may not be “nature’s most perfect food,” and although many of us are perfectly healthy even though we never “got milk” after early childhood, substantial data document the benefit of milk and milk products for bone growth and human height, particularly when other foods are in short supply. This benefit makes sense because a cow’s milk can provide needed water, salt, and calcium. It’s also an efficient way to get nutrition—a cow’s milk provides five times as many calories per acre of feed as its meat and almost twice as much as its cheese.


The survival advantage of lactose tolerance allowed these new mutant humans to migrate with their livestock and displace hunter-gatherers in many parts of the world. Today, about 95 percent of northern Europeans, 70–85 percent of central Europeans and Americans who emigrated from Europe, 80 percent or more of herders from sub-Saharan Africa, and 70 percent of northern Indians have lactase persistence. By comparison, rates of lactase persistence are only about 10–20 percent among nonherders of sub-Saharan Africa, extremely rare in East Asians and Southeast Asians, and generally no higher than 30–40 percent in most other parts of the world.


But what’s especially remarkable is that different mutations occurred in the same lactase-activating gene in various parts of the world where cattle and other milk-producing domesticated animals were prevalent. Although a single mutation explains most lactase persistence in central and northern Europeans, several totally independent mutations explain it in southern Europe and northern Africa, another explains it in northern China, and three others are found among lactose-tolerant Tibetans. Although experts aren’t sure exactly which of these mutations appeared first, the ultimate spread of lactase persistence to about 25 percent of the world’s population is a classic example of the following three evolutionary principles.


First, a random mutation in the lactase-activating gene could have occurred in any person anywhere in the world, independent of whether animal milk was available in the adult diet. But its perpetuation and spread among that person’s descendants with access to fresh milk wasn’t random. It was an example of what might be called a niche benefit—an advantage that’s perpetuated in ecological niches where it’s advantageous but likely to disappear in niches where it isn’t.


Second, the places where we now see lactase persistence may not necessarily be the places where the genetic mutation originated. For example, lactose tolerance is especially common in Scandinavian countries, where milk consumption is a relatively new phenomenon. The genetic mutation found in Scandinavians likely originated in the Balkans and in central Europe, where the mutation that explains lactase persistence in Indian cattle herders also originated.


Third, the finding of six or more lactase-persistent mutations in different niches is, like skin pigmentation, an example of convergent adaptation or evolution, in which different random mutations in our DNA result in the same physiologic adaptation. It really didn’t matter what single base pair changed in the activating gene for lactase as long as it provided the same benefit by keeping the gene active and allowing milk sugar to be broken down into adulthood.


PROTECTION FROM INFECTIONS


Just as humans couldn’t survive without strong bones and adequate nutrition, our ancestors also needed to be able to resist a wide range of infectious diseases. For the most recent two generations of humans, by far the most serious new infectious epidemic is HIV.


HIV replicates itself rapidly by entering human cells and hijacking our native resources for its own use. Although occasional untreated patients can remain asymptomatic for 20 or more years, in most HIV-infected people the viral load, which is the concentration of HIV virus in their blood, rises to more than 10,000 individual viruses in each milliliter (or cubic centimeter) of blood within several years. These viruses infect and damage many types of cells throughout the patients’ bodies. Most critically, HIV enters and destroys T lymphocytes, the very same cells that are crucial for warding off many infections. In the absence of effective medications, people with a high concentration of HIV in their blood routinely lose most of their T lymphocytes, develop full-blown AIDS, and die—either from the direct effects of the virus itself or, more commonly, from other infections that they are no longer able to resist.


Given the genetic diversity among humans, we shouldn’t be surprised that the estimated 33 million people infected with HIV progress to AIDS at varying rates. Even before the advent of effective medications, about one HIV-infected person in 500 was called a long-term nonprogressor—someone who never develops either the direct complications of HIV itself or the infections that otherwise are rampant in people whose immune systems are destroyed by HIV. In some nonprogressors, blood levels of HIV remain relatively high but are somehow well tolerated. In others, HIV levels remain low or even disappear.


Although some long-term nonprogressors are infected with less virulent forms of HIV, others are blessed with rare genetic mutations that make them innately more resistant to HIV. Of these mutations, probably the most common and best studied is the Delta 32 mutation of the CCR5 gene, which codes for a protein on the surface of T lymphocytes. To infect our cells, HIV first needs to attach to the cell’s surface. In about 85–90 percent of infections, the normal CCR5 protein serves as that receptor. After attaching to CCR5 on the lymphocyte’s surface, HIV enters the cell, disables it, and ultimately destroys it. When the Delta 32 mutation prevents HIV from binding to the surface of T lymphocytes, most viral strains can’t enter the cell and kill it. Interestingly, a different CCR5 mutation, Delta 24, reduces CCR5 activity in 98 percent of red-capped mangabeys (a type of monkey) and makes them resistant to the monkey version of HIV.


About 10 percent of northern Europeans, 5 percent of southern Europeans, and a smaller percentage of people from other parts of Europe and India have inherited this mutation from one of their parents, but essentially no one from Africa or other parts of Asia has it. People who have one copy of this gene are about 25 percent less likely to have their HIV infections progress to AIDS. But really lucky people have two copies of this mutation—one from each parent. In these people, the most common forms of HIV can’t get into the T cells at all. AIDS doesn’t develop, and the body eventually rids itself of all or nearly all of the virus. Since approximately 10 percent of people of northern European descent have one copy of this mutation, simple arithmetic (a 10 percent chance of getting it from one parent × a 10 percent chance of getting it from the other parent) indicates that about 1 percent of that population will get it from both parents, and these two copies will make them completely resistant to most HIV infections.


So when Timothy Ray Brown’s doctors were looking for a bone marrow donor to treat and potentially cure his leukemia, they faced real challenges. First, of course, they needed to find a donor whose blood was as compatible as possible with Brown’s—this way, the transplant would repopulate his bone marrow without being rejected after chemotherapy had killed not only the leukemia but also his normal bone marrow. But they also looked for and found a donor who had two copies of the CCR5 Delta 32 mutation, in the hope that the donor’s bone marrow cells would make Timothy Ray Brown resistant to HIV.


Amazingly, that’s exactly what happened. Brown stopped taking all his HIV medications and has remained free of both leukemia and HIV for more than five years. For a person with leukemia, five years of cancer-free survival is usually considered a cure, and we know that a bone marrow transplant can cure about 50 percent of people with the type of leukemia that Timothy Ray Brown had. But for HIV, we have no precedent—Timothy Ray Brown is the first and, at least for now, only person apparently to be cured of full-blown HIV infection.


Since two copies of the CCR5 Delta 32 mutation apparently provide complete protection and one copy provides partial protection against the progression of most forms of HIV, it’s not surprising that scientists would try to develop drugs that could block the unmutated CCR5 receptor. The hope is that such drugs could duplicate the natural protection and be effective for treating HIV and AIDS. In fact, such medications have been developed, are generally well tolerated, and appear to decrease the number of T cells that are destroyed by HIV. In perhaps 50 percent or so of infected people, however, the HIV virus itself mutates and finds an alternative way to attach to a cell’s surface and perpetuate the infection. In these patients, as well as the 15–20 percent of patients initially infected by less common forms of HIV, blocking the unmutated CCR5 receptor can’t cure the infection. So it’s not surprising that an occasional person can be chronically HIV infected despite having two copies of the beneficial CCR5 mutation.


Now that we know that the CCR5 mutation, if inherited from both parents, can often prevent HIV infection, the next question, of course, is, why do some people have it? Did the ancestors of the 10 percent or so of northern Europeans with the mutation from one parent (half a dose) realize some benefit from it? After all, anything that’s present in 10 percent of a local population may be there for a reason. And interestingly, this mutation was also present in about 10 percent of Europeans 7,000 years ago, during the Bronze Age.


Scientists initially conjectured that CCR5 mutations might have protected our ancestors against well-documented infectious epidemics throughout recorded history—such as bubonic plague or smallpox. But studies have shown no evidence that CCR5 mutations protect against bubonic plague, and any possible protection against smallpox remains speculative.


Perhaps somewhere in pre–Bronze Age Europe, this mutation protected against another infectious disease that no longer exists. Scientists estimate that 300,000 or more different viruses may currently infect various mammals. For example, bats have been implicated as the initial hosts responsible for recent outbreaks of rapidly fatal human Ebola virus and Middle East respiratory syndrome (MERS), which is almost as deadly as the severe acute respiratory syndrome (SARS) outbreak a decade earlier. Rodents are thought to be responsible for rapidly fatal human Lassa fever and hantavirus infections. And chimpanzees were the original source of HIV/AIDS, before it spread to the human population.


The common denominator shared by these viruses and all infectious organisms is that they need to find a host who can harbor them without dying too quickly. Even viruses and bacteria are subject to the laws of natural selection. Over the short term, infectious agents do best if they can infect a lot of animals and replicate as fast as possible in them, regardless of whether they kill everything they infect. But over the long term, the surviving viruses and bacteria need someplace to live, or they’ll cease to exist. That seems to be why the SARS virus disappeared—all its hosts were either killed by it or slaughtered as part of public health efforts to eliminate infected animals.


At this point, we really don’t know why the CCR5 Delta 32 mutation first arose or why it has persisted in approximately the same percentage of northern Europeans for 300 or more generations. But we do have some inkling as to why the CCR5 mutation never took hold in Africa. The CCR5 mutation appears to increase the likelihood that the West Nile virus will cause more serious disease—and the West Nile virus has historically been common in Africa but rare in Europe. Presumably the Delta 32 mutation was either a neutral or slightly advantageous mutation for northern Europeans, but any potential advantage in Africa was more than offset by its West Nile disadvantages.


At any rate, the presumed selection advantage for the Delta 32 mutation in Europe was realized before the Bronze Age. Then, in an unpredictable twist of fate about 300 generations later, the Delta 32 mutation had a totally unanticipated benefit: it protected against a brand-new infectious disease—HIV—that, ironically, originated in central Africa, where essentially no one has the mutation.


THEN AND NOW


The common occurrence of light skin in nontropical climates—and the clear gradation of lighter skin color the farther you get from the equator—is a classic example of genetic sweep, which is an advantage so substantial it’s seen in everyone in the population. Although skin pigmentation may be the clearest visual example of genetic sweep, we should think of it not as unique but rather as proof of a principle. If mutations in skin color became almost perfectly correlated with exposure to ultraviolet light within less than 40,000 years, think of all the other mutations that have swept across the human species before or perhaps even since then. Our DNA is replete with mutations that have been equally critical for human survival, many of which long antedated the need to adapt to varying latitudes or levels of sun exposure.


But many beneficial mutations don’t carry as big an advantage as skin pigmentation, so they spread less quickly. As a result, our overall genetic makeup has changed rather slowly over the 90,000 generations of evolution since Homo erectus; the 10,000 generations since modern Homo sapiens first appeared; the 600 or so generations since the advent of agriculture, about 12,000 years ago; the 280 or so generations since the domestication of the horse in Kazakhstan first provided an alternative to human transportation, about 5,600 years ago; and the ten generations or so since the appearance of the first steam locomotive, in 1801, heralded the era of modern mechanized vehicles.


Beyond its slow speed, another major limitation of natural selection is that it can only favor what’s best right now—there’s no window into the future to predict what mutations may be better years or generations from now. If the world changes rapidly within a generation or over the course of a very small number of generations, the “win-now” benefits of prior natural selection can be totally irrelevant for the new challenge.


For 200,000 years, Homo sapiens has generally flourished because this combination of a slow rate of random genetic change along with a win-now force of natural selection has usually been consistent with an equally slow rate of change in our environment. Of course, every now and then something dramatic might happen—such as the Ice Age, which brought cold weather and caused humans to retreat to warm climates. And periodic war, famine, or infection could threaten survival to the extent that only selected humans, who were better able to adapt or migrate, would live to perpetuate their advantageous adaptations.


But let’s compare the typically slow changes in our environment over millennia with the rapid changes since around the beginning of the nineteenth century, when the Industrial Revolution began to alter the world dramatically. New machines, electricity, gasoline-powered vehicles, modern appliances, and computers have transformed our world in no more than ten generations or so. Although droughts and famines still occur in some parts of our planet, in other parts we have turned near deserts, like California’s Sacramento Valley, into veritable gardens. The growing food supply has allowed the human population to increase from about one billion in 1800 to 2.5 billion in 1950, six billion in 2000, and seven billion in 2011. And as our nutrition and sanitation have improved, childhood mortality rates have plummeted from the historic worldwide average of about 50 percent, which persisted until as late as 2000 in isolated parts of Mali, to a worldwide average of about 9 percent in 1990 and less than 5 percent in 2013. Even in sub-Saharan Africa, with its poverty and high prevalence of HIV, the childhood mortality rate is only about one-quarter of the old historic average. This reduction in childhood mortality has been the biggest driver of the increase in human life expectancy, which probably never exceeded about 30 years worldwide until the late nineteenth century and is now more than 71 years worldwide and more than 80 years in approximately 30 countries. At this rate, the world’s population will exceed eight billion by 2024.


People of all ages now benefit from improved access to food and water, fewer threats and injuries from wild predators, better sanitation, antibiotics, vaccines, and other aspects of modern medical care. As a result, we live in an increasingly aging society. The worldwide median age (meaning that 50 percent of us are older and 50 percent younger than that age) has risen from about 24 in 1950 to nearly 30 in 2010. In the same time frame, the median age in Europe rose from 30 to 40.


In fact, the human condition has improved precisely because we as a species no longer spend all our time hunting and gathering food or even tending to our farms or domesticated animals. The time previously devoted to these simple survival tasks can now be spent on creating science, technology, art, and other advances that define a modern civilized world. We have become a species of gradually aging, sedentary people who live indoors, ride in cars, take elevators, and may or may not engage in occasional exercise. And most of that change has occurred in 200 years—barely the blink of an eye in the 200,000-year history of Homo sapiens and the two-million-year history of the Homo genus.


Let’s now consider the modern conundrum. Our brains have allowed us to make extraordinary changes in our environment, at speeds and in directions that never could have been predicted. By comparison, our bodies, which were designed to “Xerox” our DNA nearly perfectly in each subsequent generation, continue to evolve in slow motion. Our genes just can’t keep up.


And why not? Simple arithmetic. For a genetic mutation to spread from one person in a thousand to nearly 100 percent of the population in about 10 generations—equivalent to the 200 years or so since the onset of the Industrial Revolution—it would need to carry an enormous survival advantage, so big that people with just one copy of it would be more than 30 times more likely to reproduce successfully than people without it. But since more than 98 percent of Americans already live long enough to have children who, in turn, live long enough to have children, no genetic mutation can have enough of a competitive advantage to spread that quickly and that widely in today’s population. The only exception would be if we were suddenly faced with an unprecedented survival challenge—for example, if everyone became HIV infected but no effective treatments were available.


TOO MUCH OF A GOOD THING


The traits that allowed our ancestors to survive through food shortages and droughts, to recognize and avoid dangerous situations, and to clot when cut or bruised were critical for the survival of our species. But the very recent imbalance between the rapid rate at which we have changed our environment and the slow rate at which our genes can change explains why we’re stuck with genetic traits that were finely tuned over millennia to deal with a pre–industrial age world.


Our genes can’t possibly mutate fast enough to keep pace with the rate of change in today’s world. And as long as modern killers afflict us after we bear children who will in turn have their own children, there’s no natural selection process to give an advantage to genes that hypothetically could help us catch up. As a result, the same survival traits that so successfully perpetuated our species are often overly protective and sometimes frankly deleterious in a modern era in which food, salt, and water are available in excess, violence is at an all-time low, and we rarely bleed to death.


To invert a well-known aphorism, we’ve won the war of human survival, but we’re losing a battle with adaptation. Aging adults are developing a whole series of chronic diseases—some simply because we live longer and others because these conditions are the side effects of traits that were once critical to our ancestors’ survival. To understand the everyday consequences of this conundrum, we’ll begin by talking about food and hunger, then move on to salt and water, memory and fear, and bleeding and clotting.















CHAPTER 2



Hunger, Food, and the Modern Epidemics of Obesity and Diabetes


In 1908, the physician and anthropologist Ales Hrdlicka toured the southwestern United States and detailed, for the first time, the health of the indigenous peoples, including the Pima Indians who lived along the Gila River in Arizona. He saw just one case of diabetes among the 4,000 or so Pimas, and his formal report of 11 common diseases, 11 occasional diseases, and 6 rare diseases never mentioned diabetes. In 1937, the famous diabetologist Elliott Joslin, who founded the eponymous Joslin Diabetes Center in Boston, visited the same reservation and reported that 21 Pimas had diabetes, just about the number he expected based on the rate of diabetes in the overall US population. By 1954, however, the frequency of diabetes among the Pima Indians increased more than tenfold. And by 1971, 50 percent of adult Arizona Pimas had diabetes—the highest rate anywhere in the world.


This extremely high prevalence of diabetes turned out to be the direct result of another condition that was also affecting the Pima population in record numbers. The Pimas had a startling 70 percent prevalence of obesity—the highest rate in the world.


At first, the Pima Indians were thought to be an anthropological curiosity. Perhaps they had somehow developed a unique genetic ability—honed over centuries of unreliable food supplies—to avoid starvation by needing fewer calories than the rest of us. Then when food became plentiful, they were uniquely cursed to become obese.


But now we know that the Pimas aren’t as unusual as we may have thought. Rates of obesity and diabetes are soaring worldwide, especially as diets Westernize in developing countries. In the United States, more than one-third of us are obese (meaning we’re more than 20 percent above the upper limit of recommended weight), about another one-third are overweight but don’t meet formal criteria for being obese, and a remarkable 10 percent of us have diabetes. Some parts of the world have obesity rates that either approach or, in the case of the island nation of Nauru, match or even exceed that of the Pimas, and global diabetes rates are soaring.


How did the Pimas become the initial warning sign of an emerging worldwide epidemic? Unfortunately, it’s distressingly simple. Since the origin of our species, humans have always had a powerful desire for the types of foods that provide the calories our bodies require. We can process large volumes of food, so we can gorge when food is plentiful, storing any excess intake as fat in order to survive periodic fasts. And we have the ability to turn a variety of foods into the energy we need. Since starvation could kill not only an individual but also potentially the entire species, all our instincts and internal thermostats were set to err on the side of wanting too much food and being able to absorb more than what’s required to meet our immediate needs.
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