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PRAISE FOR NATURE WANTS US TO BE FAT


“A calorie is NOT a calorie. Dr. Richard Johnson explains how a simple mutation turned a simple sugar, fructose, ostensibly an energy source, into a metabolic poison that foments the chronic diseases that plague America, and indeed the rest of the world.”


—Robert Lustig, MD, MSL, UCSF neuroendocrinologist and author of Metabolical


“A fascinating look at the science of obesity, with many practical tips. Dr. Johnson points out that ‘It is not our culture that is making us fat. It is our biology’ and proceeds to explain that biology from an evolutionary viewpoint. An important book.”


—Jason Fung, MD, author of the Obesity Code


“Rick has spent his career elucidating the unique metabolic properties of fructose in a way that has brought immense clarity to the field. I have learned a great deal from his research, and it has shaped how I think about nutrition science, insulin resistance, NAFLD, type 2 diabetes, and the cluster of metabolic diseases that link to metabolic syndrome. By providing an evolutionary explanation for fructose’s unique metabolic role, he takes the emotion out of a very charged topic and lets the biology speak for itself.”


—Peter Attia, MD, founder of Early Medical and host of The Drive podcast


“This fascinating and provocative book makes the case that fructose has a unique role to play in the development of diabetes, obesity, and other chronic diseases. Is there a ‘fat switch’ and can we reverse it? Dr. Johnson takes us on an entertaining, wide-ranging journey through animal and human studies as well as stories from the history of humankind, to provide some rigorous answers.”


—Nina Teicholz, science journalist and author of the international bestseller author of The Big Fat Surprise


“What if fructose is the key common denominator that is making and keeping us fat? Dr. Johnson presents a compelling, meticulously researched case for why nature has exquisitely designed our bodies to store fat in response to excess fructose—and how that knowledge can dig us out of the monumental metabolic disease epidemic we are in. You’ll learn not only how fructose is driving our survival mechanism (‘the survival switch’) to store fat, but also how surprising factors like dehydration, umami flavors, and even low vitamin C contribute directly as well. Metabolic dysfunction is ravaging the globe, with an incalculable toll of lost lives, human suffering, and medical costs. This book is an evidence-based lifeline and a practical path forward for any individual who wants to lose weight, take control of their health, and understand the impact of food on the body.”


—Casey Means, MD, metabolic health physician and co-founder of Levels


“Dr. Johnson is a prolific scientist who has made amazing discoveries on the metabolism of fructose and its relation to health. In this latest book, he presents a credible new theory to explain why more and more people are getting fatter and sicker and what can be done about it. This is a rare book that breaks down decades of impactful scientific work into something easily digestible. As such, I consider it highly valuable reading for researchers and health-care professionals, while being easily accessible to the layperson as well.”


—Jeff Volek, PhD, RD, professor at the Ohio State University, co-founder and chief science officer at Virta Health, and author of The Art and Science of Low Carbohydrate Living and The Art and Science of Low Carbohydrate Performance


“Rick Johnson is a top-notch scientist and a gifted writer. He has been at the forefront of research on human nutrition and physiology and has developed a novel understanding to explain at the metabolic level why we are destined to gain weight and what to do about it. In his new book, Rick writes about the latest research on this topic in very approachable and easily understood terms and artfully blends this with real-life examples from nature and cultural references to make for a very compelling, informative, and fun read.”


—Michael Goran, MD, author of Sugarproof


“Because of my interest in the connection between diet and brain function, I have closely followed the articles and books published by Richard Johnson. He has always been at the leading edge of diet and health issues, especially when it comes to the central role of fructose. His new book, Nature Wants Us to Be Fat, sets a new standard when it comes to understanding the pathology of obesity and metabolic disorders. He presents a complete science-based description of the underlying pathology, and he uses this information to give us revolutionary new tools to reverse obesity and metabolic disorders. This book is a ‘must read’ for the medical and scientific communities, as well as for the general public.”


—William L. Wilson, MD, family physician and author of Brain Drain


“Despite all the sickening stereotypes about fat people being lazy, stupid, and incapable of controlling their food intake, the reality is that the kind of food we eat matters when it comes to packing on the pounds. By zeroing in first on the fructose aspect of weight gain, Dr. Richard Johnson has been on the cutting edge of this issue for many years. After digging even deeper into this topic, he now realizes that there is more to the obesity story than mere fructose consumption. Nature Wants Us to Be Fat gets into the nuts and bolts of exactly how we got here and what it will take to deal with the obesity epidemic once and for all. Fantastic read!”


—Jimmy Moore, international bestselling author of Keto Clarity


“With authority and clarity, Nature Wants Us to Be Fat presents critical insights into the challenges of obesity. Johnson, an authority in the field, presents a powerful new framework for understanding why we gain weight, why it is so difficult to lose weight, and the most effective strategies for maintaining optimal weight and health. Nature Wants Us to Be Fat presents many crucial insights with salience for health professionals, patients, and anyone interested in understanding and effectively approaching challenges of overweight and obesity in their own lives.”


—Barbara N. Horowitz, MD, Harvard professor and coauthor of Zoobiquity


“Professor Rick Johnson, author of The Fat Switch, has written a must-read and delightful follow-up book full of interesting information describing the surprising science behind weight gain. Through an understanding of our ancestral genetics and studies of nature, the author uses a biomimetic approach to explain and understand the power of fat and why obesity has turned out to be a pandemic in slow-motion. Read this book and learn from one of the most popular scientific writers why nature wants us to be fat.”


—Peter Stenvinkel, MD, Karolinska Institutet, international expert and advocate for how nature can teach us about medicine


“Nature Wants Us to Be Fat is a book that must be read. It describes the journey of a recognized scientist moving back and forth from observations in zoology and anthropology to rigorous laboratory observations, leading to the conclusion that nature’s defense mechanisms are at the root of obesity and other present-day diseases. The journey itself is recounted in a fluid and enthralling way that makes it impossible to put the book to rest until the last page is turned.”


—Bernardo Rodriguez-Iturbe, MD, professor of medicine and past president of the International Society of Nephrology


“Professor, clinician, obesity researcher, and author, Richard Johnson, MD, in his new book Nature Wants Us to Be Fat takes a unique look at the root causes of obesity and chronic disease. From an evolutionary standpoint, he explains how we eat to survive—yet in a modern world full of excess there is a mismatch between our need to eat and our environment filled with refined and processed foods that drive our appetite and make us gain fat. He explains the unique role of fructose and uric acid as triggers to gain fat and drive chronic disease and what we can do to prevent and reverse these conditions. I would highly recommend this well written and easy to understand book to the general public and other health-care professionals.”


—Jeffry N Gerber, MD, FAAFP, Denver’s Diet Doctor and co-organizer Low Carb Conferences


“This is an amazing book and could be described as Johnson’s odyssey through the maze of why so many of us are becoming obese and developing type 2 diabetes. He intersperses the book with wonderful examples of other animals that deliberately make themselves fat in order to survive adverse circumstances. This so-called survival switch is, according to Johnson, the secret of why we are all getting fat. Most of us now live in a world of excess whereas we evolved in a world where we had to survive with sudden scarcities of food. Therefore, the survival switch is now harming us.


The narrative of the book is about how fructose turns on the survival switch—making us obese—when we have no need for it. Hypothesis follows hypothesis, with experiments that Johnson himself and his collaborators have largely carried out to prove or disprove the theory.


A very readable and entertaining book.”


—Graham MacGregor, CBE, FRCP, professor of cardiovascular medicine, Wolfson Institute, Chair of Barts and London Hospital Medical school UK, and Chair of Action on Salt and Sugar
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This book is for informational purposes only. It is not intended to serve as a substitute for professional medical advice. The author and publisher specifically disclaim any and all liability arising directly or indirectly from the use of any information contained in this book. A health care professional should be consulted regarding your specific medical situation. Any product mentioned in this book does not imply endorsement of that product by the author or publisher.


Disclosure: Dr. Johnson has received funding from the National Institutes of Health, the Department of Defense, the Veterans Administration, and the State of Colorado. His research and that of his group have led to patents related to fructose and uric acid metabolism. He has equity with XORTX Therapeutics and Colorado Research Partners, LLC, companies making drugs to lower uric acid and block fructose metabolism, respectively. Dr. Johnson has also consulted with Horizon Pharmaceuticals and received honoraria from Danone.
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Foreword


Natural selection—or more appropriately, genetic selection—is the process whereby the environment in which a particular organism lives “selects” specific variations in genetic constitution that are most advantageous for survival, and these variations are passed from generation to generation. As such, whether the genetic makeup of an organism proves salubrious or not is very much context dependent, as it relates to the environment in which it is trying to survive.


For the most part, environmental changes affecting life on our planet have been relatively slow. The incremental nature of these shifts in variables like temperature and food availability have therefore played well with the selection of random genetic variations that coded for survival in the face of these new environmental challenges—a dynamic process central to the ongoing refinement of the genome of any living organism.


As Dr. Johnson so eloquently reveals, our distant primate ancestors faced such an environmental challenge many millions of years ago. A cooling planet, over millions of years, with its consequent decline in food availability, presented an environmental pressure favoring genes that could maximize survival. This new genetic constitution was one that provided a survival advantage by allowing our distant forebears the ability to more aggressively make and store fat, a powerfully effective physiological advantage during times of food scarcity.


No doubt, these genetic changes provided advantages even for our more recent human ancestors, whose success at hunting and gathering was not always guaranteed. Indeed, for almost the entire history of human existence, our food security has been tenuous.


But with the development of agriculture some fourteen to seventeen thousand years ago, that situation changed quite suddenly and dramatically. This event, the so-called Agricultural Revolution, confronted human physiology with intense environmental stress of a different sort. Within a few short millennia, calories derived mostly from carbohydrate-rich crops became abundant and ultimately dominated the human diet. The change was so rapid that adaptive genetics couldn’t come into play. As such, a threatening environmental/evolutionary mismatch took shape that continues to threaten our health to this very day. Our genetic makeup continues to prepare our bodies for food scarcity, making and storing fat whenever we are exposed to an abundance of carbohydrates, particularly fructose. In essence, we are constantly preparing for a winter that never comes.


The Agricultural Revolution is seen as one of mankind’s greatest blessings, and rightfully so. Humanity has taken incredible leaps forward as a consequence of improved food security. But through the lens of challenging the ability of our genome to keep us healthy, as evidenced by the more than 2 billion people on our planet who are overweight or obese, there is reason to challenge the universality of support for this cataclysmic shift in human nutrition. As Yuval Noah Harari wrote in his bestselling book, Sapiens: A Brief History of Humankind:


This is hard for people in today’s prosperous societies to appreciate. Since we enjoy affluence and security, and since our affluence and security are built on foundations laid by the Agricultural Revolution, we assume that the Agricultural Revolution was a wonderful improvement.


Ours is a thrifty genome, a genome geared at regulating our physiology to maximize our chances of survival when faced with food scarcity—a situation unknown to most people in the developed world. And as Dr. Johnson explains, the consequences of this environmental/evolutionary mismatch may well underpin not just weight gain, but a host of other metabolic maladies including diabetes and hypertension.


In an op-ed published half a century ago in the Miami Herald, I explored the health implications of our environmental/evolutionary mismatch and concluded by asking: “But what about the people of today who are stuck with the outdated machinery?” Our “machinery,” meaning our physiology, is a manifestation of the information provided by our genes and gifted to us from all who have come before. And truly, human physiology, so well adapted to the environments faced by our ancestors, is less well suited to what we experience in our modern world, especially as it relates to food.


Our mission, if we are to achieve better health, is to bring our environment and our genetics into better alignment. And while we cannot as yet speed the evolutionary process or initiate specific changes in our genome to bring it more in line with the world in which we live, we can absolutely influence the environmental side of this relationship.


In the pages that follow, Dr. Johnson leverages more than two decades of dedicated and detailed research in both animal models and humans to create a program that will ultimately set the stage for a harmonious relationship with your DNA. He reveals how fructose sugar uniquely serves as a critical signaling molecule, alerting the body to prepare for food scarcity by augmenting the creation and storage of fat as a caloric reserve and enhancing insulin resistance, the harbinger of type 2 diabetes. And finally, he provides a deep dive into the fascinating science, almost entirely developed by Dr. Johnson, that highlights the central role of uric acid, the ultimate downstream product of fructose metabolism, in the ever-increasing global issues related to all manner of metabolic diseases.


Understanding how our modern-day choices play upon our ancestral genetics opens the door for implementing lifestyle changes for achieving long-sought-after health goals. And this is truly an empowering gift.


—David Perlmutter, MD, FACN
Hunstville, Ontario, Canada
July 2021









INTRODUCTION


The Birth of an Epidemic


On a rainy morning, the first of May, 1893, President Grover Cleveland opened the Chicago World’s Fair to more than 129,000 visitors, concluding his speech by pushing a gold-and-ivory button that lit up the entire six-hundred-acre fairgrounds with new electric lights to replace the old gas lamps. Before the fair ended six months later, 27 million visitors had walked through its gates, making it the greatest fair of the nineteenth century and one of the largest events ever held to date in all human history.


The fair celebrated the four hundredth anniversary of the first voyage to America by Christopher Columbus, and so “The Columbian Exposition” was its official name. And indeed, there was much that celebrated the past. Full-size replicas of the Niña, the Pinta, and the Santa María sat in Lake Michigan near Jackson Park and could be boarded by eager visitors who wanted to see what their voyage to America would have been like. Also next to the Exposition was Buffalo Bill’s famous Wild West show, which chronicled the adventures of the West with horse shows, “Indian” dancers, sharpshooting by Annie Oakley, and storytelling by Calamity Jane.


Most of the visitors, however, were not so much interested in the past, for the Chicago World’s Fair was also about the future, and never in human history had the future been so bright. In addition to electric lights, the telephone was now available; a few months earlier the first phone connection between New York City and Chicago had been established. The first American automobile company had just opened, selling cars with the new gas-powered engine. Phonographs had recently been invented, and one could visit phonograph parlors to hear recordings of concerts and music.


The fair itself was filled with marvels of the modern era, including the first Ferris wheel and the first electric moving walkway, electric gondolas that transported people across the canals and waterways, and the first electric kitchen, boasting the new electric oven as well as an electric water heater and dishwasher. The fair also featured new sugary treats, like caramel popcorn (later named Cracker Jack) and Wrigley’s Juicy Fruit gum, along with newly introduced soft drinks served from soda fountains.


Similar to the fields of technology and industry, medicine was also experiencing a golden age. For hundreds of years the great menace had been infectious diseases, with diphtheria, pneumonia, typhoid fever, and cholera racking up major death tolls. Tuberculosis was especially feared, for it could cause high fevers and the chronic coughing up of blood; often the victim would wither away into a shadow before succumbing. Tuberculosis struck down many famous people, including Andrew Jackson, Frédéric Chopin, John Keats, and Jane Austen. No one was safe.


But medicine was making great advances. Infectious diseases were finally being controlled, both by simple hygienic practices such as handwashing and through the introduction of the first vaccines for diseases such as cholera and rabies. Emil von Behring went a step further by developing the first treatment for common bacterial infections. By immunizing horses, Behring was able to make antitoxins to treat diphtheria, which, he soon demonstrated, could cure children suffering from this horrendous infection. Furthermore, just ten years earlier, a young physician by the name of Robert Koch had left the scientific world speechless when he identified the bacteria that caused tuberculosis. With the discovery of the cause of tuberculosis, surely effective treatments were to come. It was a time for rejoicing: the scourge of infectious disease could be defeated, and there was great hope that soon the days of Camelot would be upon us, with sunny days, rainy nights, and promises of long, safe, and healthy lives. Consistent with the temperament of the time, a physician named Arthur Conan Doyle had just published The Adventures of Sherlock Holmes, about how the powers of insight and observation can solve even the most difficult problem or mystery.


Unknown to those living back then, however, the world was about to witness an epidemic of staggering proportions. Not that the malady originated in the 1890s; as we will see, it can be traced back much earlier. However, a tipping point was reached at the end of the nineteenth century, when diseases once considered rare began to increase markedly in the general population. The epidemic was also not just one disease, but a medley of conditions. And it is still raging today across America and the world.


This new epidemic has killed millions of people, on par with historic epidemics such as the Black Plague (which killed 40 million between 1347 and 1350) or the Spanish flu (which killed 45 million, then 5 percent of the world’s population, between 1918 and 1920). One difference from these earlier epidemics is that this one is not infectious in the usual sense, for it is not passed from one person to another; it involves no virus, bacteria, or parasite. It does not cause fever or even any type of acute illness, at least in its early stages. Instead of killing in days, weeks, or months, it kills over decades. The epidemic is also so pervasive that physicians today are taught about these conditions as the normal diseases of our population. I am talking about not only obesity, but also the diseases that crowd our hospitals today, particularly diabetes, high blood pressure, stroke, and heart disease. Some have referred to these conditions as the noncommunicable diseases, and while they may not spread by infection, these diseases are nonetheless now found worldwide, everywhere leaving a swath of morbidity and mortality in their wake.


[image: ]


Obesity has increased dramatically during the twentieth century in the United States. Obesity prevalence (where obesity is defined as a body mass index, or BMI, of >30) is shown for fifty-year-old men. (Adapted from Ann Hum Biol 2004; 31174–182.)


In 1890, obesity—using the same definition we use today—affected only 3 percent of American adults, and diabetes was present in only two or three out of every one hundred thousand individuals. High blood pressure was seen in fewer than 5 percent of Americans under the age of sixty-five, and coronary artery disease was only being hypothesized as a cause of a rare, strangling chest pain known as angina. Over the last century all this changed.


Today, 30 to 40 percent of the US population is obese, and 10 to 12 percent is diabetic. In some parts of the world, like Samoa, diabetes is present in 40 to 50 percent of the adult population. Likewise, high blood pressure affects one-third of adults, and heart disease is the number one cause of death. Almost no one lacks a family member or friend who suffers from one of these conditions.
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The rise in diabetes in the United States since 1860. This chart displays the frequency of diabetes as the mortality rate from diabetes per one hundred thousand people through the introduction of insulin in the 1920s, when the mortality rate began to fall. (Adapted from Arch Int Med 1924; 34: 585–630.)


The observation that obesity, diabetes, high blood pressure, and coronary artery disease all started to increase sharply beginning in the 1890s raises the question of what common factor might have driven these conditions. What was special about the 1890s that led to the emergence of obesity and these related illnesses? Was it the dramatic improvement in technologies that altered our lifestyle? Was it related to shifting economics, or a specific change in our diet? Later we will return to this time to investigate the primary cause. For now, what most stands out is that neither the public nor physicians were aware of what was around the corner.


Great effort has been devoted to fighting the obesity, diabetes, and heart disease epidemics since the time of that first World’s Fair, and enormous progress has been made, at least as it relates to the treatment of diabetes and heart disease. We have a library of new treatments for diabetes, including multiple types of insulin and other medications that help control blood glucose levels. We also have an armamentarium of drugs to treat high blood pressure. And if you have heart disease, we have even more options. Anti-smoking campaigns have helped cut heart attacks, and we can lower your cholesterol with medications, inhibit your platelets so your blood is less likely to clot, and even introduce catheters into your heart to open your coronary arteries. It is even possible to replace your heart. The impact of these interventions has been great, and the mortality rates from coronary artery disease in particular have fallen significantly over the last several decades. Yet despite these advances, heart disease remains the number-one killer. And these other epidemics continue to rage.
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This chart displays the prevalence of diagnosed diabetes as a percentage of the adult population. When undiagnosed diabetes is included, the percentage is higher. For example, in 2020, the total of both diagnosed and undiagnosed diabetes in the US was estimated to be 10.5 percent of the total population, or 13 percent of those eighteen years or older. (Adapted from http://www.cdc.gov/diabetes/data; Am J Pub Health 1946; 36: 26–33.)


The problem is that, despite breakthroughs on treatment and management, we still do not have a good understanding of the underlying cause or causes driving these epidemics. Effective treatments are great, but wouldn’t it be better if we knew what was causing the problem in the first place? I do not relish the idea of having a catheter put in my heart. Even with great advances in medicine, diabetes disables us, and heart disease hovers like a shadow at the door. We need to know why we are afflicted by these diseases. We need to understand how to prevent obesity and its related ailments and how to cure them. This is all the more important as the prevalence of obesity and diabetes has accelerated since the 1970s.


We need to think outside the box, and consult a different type of doctor.


Throughout the ages there have been many sages, but my favorite is a doctor whose work I read voraciously as a child, and upon whom I can still rely for good advice. As the eminent Dr. Seuss wrote, “Think left and think right and think low and think high. Oh, the thinks you can think up if only you try!”


When I was an undergraduate at the University of Wisconsin, I had a remarkable math teacher who, on the first day of our calculus class, asked us how we would catch a lion in the desert using math. (Of course, one of my classmates responded that it was impossible, since lions do not live in the desert, to which my teacher replied that, in this particular case, this lion did, and it made him all the more hungry.) I thought about this for a few moments, but had no idea what to say. When none of us could answer the question, my teacher explained that the answer was simple. First, you make a fence that crosses through the desert resulting in equal sides. Using binoculars, you then find out which side the lion is on, and build another fence across that section. You continue to do this until, finally, the lion is contained within a small fenced-in space. The solution uses the mathematic concept of repeatedly reducing a space by half, an equation in which the answer can never reach zero, but which will eventually capture any animal with finite size. This was a great lesson to me: one does not need always to take a standard approach. Taking “the road less traveled” can be rewarding.


This book presents an unconventional approach followed by myself and my many collaborators as we have tried to answer the fundamental question of why we develop obesity and related diseases such as diabetes, heart disease, high blood pressure, and more. (Our work has found that other diseases not typically grouped with obesity and diabetes also appear to be related, including cancer, dementia, and various behavioral disorders.) Our approach is to explore the question from many angles, including using classical clinical and laboratory studies, as well as lessons from nature, history, and evolution. As a child, I admired Sherlock Holmes, who could crack impossible cases by the powers of observation and deduction. Certainly I claim no similarities in talent. Nevertheless, much like the fictional detective’s career, mine has led me on many investigations, where I have needed to ask questions, search for clues, toss aside false leads, and uncover solid evidence with the hope of getting ever closer to the truth. My goal was not dissimilar to that presented by my creative math teacher, but in this case the lion I wished to fence in was the root cause driving these diseases.


While I am a kidney doctor who continues to see patients, much of my time is spent doing research. Like most scientists, my research originally was based on the topic of my specialty. However, each discovery took me down its own path, in many cases into other fields. My and my team’s work expanded from kidney disease to high blood pressure, diabetes, and even conditions such as Alzheimer’s disease and cancer. I have learned not to be afraid when this happens and—when I step out of my comfort zone—to find experts on that topic with whom I can collaborate.


When my research took me to the field of obesity, I realized that there was still so much that was not understood about its underlying cause. If it were something as simple as eating too much and exercising too little, as had been touted for decades, then obesity should have been an easy condition to cure. But then there would not be so many diet plans and exercise routines to choose from, or so much debate as to which approach is best. As it turns out, the problem is not with losing weight itself, because most plans accomplish this. Rather, it is that we rarely sustain our weight loss, as if there is some underlying process that triggers us to regain the fat we fought so hard to lose. Once we are overweight, the excess pounds become an unwelcome companion for years to come.


This made me wonder if there was something missing, some driving cause that still lay hidden, some elusive story that awaited discovery. To find the cause, it seemed, one needed to be resourceful. Although experiments in laboratories or the clinic provide critical insights, by themselves they provide only part of any story. By applying all relevant fields—from classic physiology, genetics, exercise medicine, and nutrition, to fields outside of medicine, including history, evolution, and studies of nature—we gain a fuller picture. As such, our work expanded to include studies of animals in nature (such as hibernating squirrels and bears) and history (from nineteenth-century Europe to the history of Ice Age humans). I am grateful that we have been able to go left, right, high, or low as the clues took us.


In the course of our research, we identified a biological process that animals use to help them survive. This process is most commonly triggered by the food they eat, of which fructose*—a common type of sugar in our diets—turns out to be especially important, although other foods stimulate it as well. We call it the survival switch, as it turns on a whole series of physical and metabolic changes, as well as behaviors, that protect animals in nature when food is not available. One of the features of the switch is that it helps the animal store fat, which can be broken down to provide energy if no food is available. Many humans today have also turned on this switch, and keep it persistently on, with the result that we are now becoming fat. Hence, what was once a survival switch meant to protect us is now a fat switch driving obesity. Perhaps more concerning, recent studies suggest that not only is this switch causing obesity and diseases we have long considered related, like diabetes, but that it may have an important role in other conditions, such as heart disease, cancer, and Alzheimer’s disease. One of the central discoveries is that obesity is not the cause of these other conditions; rather, obesity and its associated diseases are all driven by the same underlying biological process, the survival switch.


I originally wrote about this switch in 2012 in The Fat Switch, but since then we have learned much more about how it works, what turns it on, and most excitingly, how to turn it off. Although fructose present in sugars added to our food and beverages is the main culprit driving this program, we have identified other foods, and other factors, that turn on the survival switch. This research has yielded new insights into preventing and treating these diseases. Some treatments are already commonly used, such as low-carbohydrate diets and intermittent fasting. But we have also found other solutions that are not well known and typically have not been recommended. I am excited to discuss these new approaches with you in this book.


Although our work has not yet been fully accepted by the entire scientific community, this is not uncommon when scientific discoveries are first made. Importantly, our work is based on strong science and has been published in reputable journals, and much of it has been supported by clinical studies.


So let us think outside the box as we attempt to solve the mystery of the greatest epidemic of all time. But where should we begin? Here, we could follow the good Sherlock Holmes advice: “Before we start to investigate, let us try to realize what we do know, so as to make the most of it and to separate the essential from the accidental.” Let’s start with understanding how obesity can be good. For that, we will want to learn from nature—for it is here that we may find some of the earliest clues to why animals, us included, become fat.





*Bolded words are defined in the glossary.









PART I


Why Nature Wants Us to Be Fat









CHAPTER 1


The Power of Fat


Obesity—the condition of having excess fat—is commonly viewed as bad and unhealthy. One reason is that obesity is often accompanied by elevated blood pressure, high concentrations of triglycerides (a type of fat in the blood and liver), and high blood sugar levels. These clinical features are consistent with a prediabetic state, and indeed, many individuals with obesity develop diabetes over time. This condition has been given the name metabolic syndrome, and is seen as abnormal—as a disease.


In nature, however, obesity is not undesirable. In fact, it is often planned. Obesity is a savior that allows animals to survive deadly winters or droughts and natural disasters. So we have a paradox: fat is bad, but fat is good. How, then, do we understand why fat appears to be a problem for us?


One trick may be to start not with obesity’s association with diabetes and heart disease, but with its benefits, and why nature views it differently from how we do. If we understand how fat is beneficial, perhaps we can find out why and how animals trigger their weight gain. This information might then give us our first clues toward solving the riddle of what is causing us to gain weight, why it is associated with poor health, and why that weight is so hard to lose.


Let’s begin with one of obesity’s champions, the emperor penguin, which I view as the King of Fat.


LEARNING FROM NATURE


Although there was once a penguin, the colossus penguin, that was over six feet tall, today the largest penguins in the world are the emperors, members of a species that lives in Antarctica. Majestic birds that can reach four feet in height, they normally weigh forty to fifty pounds and live along the coast, where they feast on a diet of fish, krill, and squid. They are fast swimmers and great divers, and can submerge for twenty minutes and reach depths of 1,500 feet, making them the deepest-diving birds.


During the Antarctic winter, they nest. A month or two before nesting, the emperors start gaining weight, nearly doubling in size as early winter approaches. They accumulate fat all over their bodies, making some look comically large. The birds then waddle inland at a speed of one to two miles per hour to get away from coastal predators such as leopard seals and killer whales. Twenty-five to forty miles inland, they mate. The mother then lays a single egg and returns to the sea to obtain more food. Meanwhile, the male toughs it out, cradling the egg between his feet and bottom to keep it warm as temperatures fall to –40 degrees Celsius or less. If the winds get fierce, the penguin might huddle with others to protect himself from the cold.


For two months he sits quietly with the egg protected under him, all the time fasting. The large amount of fat he has collected provides both insulation from the freezing temperatures and the calories he needs to live while nesting. The male penguin is larger than the female and can survive longer without food, since he carries more fat. Even then, if his fat stores run out before the egg hatches, he will abandon it and try to get back to the sea in order to find food to survive. Most of the time, however, the male penguin has enough fat, and by the time the chick is born, the mother has returned, often with food that she can regurgitate up for the baby. Then the male can leave to feed and regain his weight.


Other animals put on fat at specific times of the year to help them survive periods when food is scarce. For example, long-distance migrating birds commonly eat more prior to their big flights. These birds become quite fat, which provides the energy they need to make the journey. The European garden warbler will risk crossing the Sahara Desert to its winter habitat in tropical Africa once it has enough fat stores. But the record breaker for distance is the bar-tailed godwit, a seashore bird that uses its long beak to probe sand or mud for insects and crustaceans and builds up fat stores in both its body and liver in late fall before migration. One godwit was documented to have flown seven thousand miles in an eight-day nonstop flight from Alaska to New Zealand.


Animals that hibernate also increase their food intake in the fall to build up fat in preparation for the cold winter ahead. To reduce the amount of energy they burn, they slow their metabolism, the chemical reactions that support life. By eating more while using less energy, more of the food these animals eat is turned into fat. Then, when the animals hibernate, they drop their body temperature to near freezing to slow their heart rate and metabolism even more, so that they almost seem dead.


At the university where I work, we have a hibernaculum, a temperature- and light-controlled room that allows us to study the behavior of animals in winter, including that of the thirteen-lined ground squirrel. When these animals hibernate, they will drop their body temperatures to 4 degrees Celsius. Even though they seem almost like rocks when you pick them up, they are not lifeless; their hearts are pumping, they are breathing ever so slowly, and they are slowly burning their excess fat to provide them with the energy they need to survive the long winter months.


In the Amazon lives the pacu fish, which looks like a giant piranha without the sharp teeth. It is a vegetarian, and its favorite food is fruit. Each year, the pacu wait until the heavy rains flood the Amazon; the river rises thirty to forty feet, and spreads into the jungle for miles, deluging as much as 27,000 square miles of forest. Many fruit trees ripen during this flood and drop fruit into the river. The pacu loves the fruit and eats so much that it triples its fat content. Then the flood recedes, the Amazon once again becomes a river, and the fruit is no longer available. The pacu lives for up to six months without food, surviving off its fat, until the Amazon floods again and the fruit is available once more.


As you can see, fat is not a bad thing, if you live in the wild. Sure, you do not want to have so much fat that it slows you down while you are escaping a predator, but it provides a key protection when food is unavailable. In this case, it may be worth rethinking nature’s law: it may not always be the fittest that survive. In some situations, it may be the fattest.




Fat is not a bad thing, if you live in the wild.





We usually think of obesity in humans as a disadvantage. But perhaps we have not considered it from nature’s perspective. Let us revisit obesity in humans, in light of this paradox, beginning with a tale of two fasts.


A TALE OF TWO FASTS


For over twenty years, a humble lawyer by the name of Mahatma Gandhi led campaigns for the independence of India from the British Empire. He would dress in a loincloth traditionally worn by the poor, and only ate vegetables because he did not believe in killing animals for food. He would protest by walking in long marches; it has been calculated that he walked an average of ten miles a day during this twenty-year period, or the equivalent of walking around the Earth twice. One of his most effective ways of protesting was threatening to fast to his own death, and he did this seventeen times; his longest fast was twenty-one days. In a world where protesting is so commonly violent, the conviction of a humble man to fast himself to death as an act of nonviolent resistance had a major impact. In part because of his leadership and action, India received its independence from England on August 15, 1947.


Independence, however, was not the end of Gandhi’s work. India was home to several different religious groups, including Hindus, Muslims, and Sikhs, between which there was friction. As part of the Indian Independence Act, England separated India into two countries, India and Pakistan, with India meant for the Hindus and Pakistan for the Muslims.


Unfortunately, establishing countries by religion placed the religious minorities living in these countries in a difficult situation, and shortly after the establishment of independence there were local uprisings and riots. Hindus and Sikhs were massacred in Pakistan, and Muslims were killed in Calcutta and Delhi. Gandhi called for moral responsibility, asking the government as well as religious groups to stop the fighting and to protect religious minorities in both countries. Unfortunately, the death toll continued to rise.


Finally, in January 1948, Gandhi announced he would fast to his death or until “peace is restored to Delhi and a Muslim can walk around in the city all by himself.” After a meal of goat’s milk, vegetables, and fruit juice, he began his fast in New Delhi. He was now seventy-seven years old and his 5-foot, 5-inch frame weighed only about a hundred pounds. Gaunt and determined, with a shawl wrapped around his frail body, he emerged from his room each night to pray and to speak to the crowds, his voice low and almost inaudible. By the third day he was visibly much weaker. An American reporter who visited him while he was sleeping on his cot noted that his face showed signs of suffering. By day five his doctors were gravely concerned for his health, but Gandhi’s willpower remained strong. The people of Delhi, as well as people throughout the world, were shaken by this man who would starve himself to death to uphold his beliefs. On the sixth day, leaders from the Hindu, Muslim, and Sikh communities gathered with government leaders and signed a pledge to abide by Gandhi’s demand, and Gandhi, weak but triumphant, ended his fast.


Seventeen years later and thousands of miles away, a twenty-seven-year-old man by the name of Angus Barbieri checked in at a hospital in Dundee, Scotland, to lose weight. For several years, he had worked in a fish-and-chips shop owned by his father and had progressively gained weight, reaching just over 450 pounds on the day of admission. He was interested in a relatively new approach that was being used to treat obesity, which was to fast for several weeks. Previous individuals had even fasted for as long as one hundred days, according to a paper published in the Journal of the American Medical Association the previous year.


Angus was allowed tea, coffee, and water along with vitamins, but was restricted from eating or drinking anything with calories. Although the initial plan was to fast for “only” a few weeks, he did so well that the fast was continued, month after month, until he had passed more than a year without having any food. Amazingly, he did this without developing any symptoms. During this time, he lost 275 pounds—so much weight that his original pants could now hold three individuals of his newly attained size. Triumphant, he broke the fast with a single boiled egg and some bread and butter. Over the following years he was able to maintain a weight less than 200 pounds, and he went on to live twenty-five more years and raise a family.


Both of these tales together tell an important story about survival and the power of fat. When we do not eat, we have to rely on the food we store in our tissues: our fat, primarily, though some energy is provided by the carbohydrates we store in our liver, muscles, and other tissues, called glycogen. Gandhi had almost no fat, so fasting for five days almost killed him, whereas Angus was able to fast for 382 days as an outpatient without a problem. Ironically, one of the reasons Gandhi could be so persuasive politically was that he had minimal fat stores—if he had been fat, the impact of his fasting would have been lost.


The take-home message is that fat provides the fuel we need to survive when food is not available. The more fat we have, the longer we can fast. Of course, for Gandhi and Angus, fasting was voluntary.* But what if there is no choice?


AN ADVANTAGE TO BEING MILDLY OVERWEIGHT


When I was working at the University of Washington Hospital in Seattle, I would go two or three times a week to exercise at the university gymnasium across the street. Although I was never a great athlete, I would spend thirty to forty-five minutes lifting weights. Often I would see a friend who was a bodybuilder. He was an incredibly muscular and fit individual, and had absolutely no visible fat. He was ten or even fifteen years older than I but looked ten years younger. He was my role model for what I wanted to look like, and seeing him inspired me to go to the gym even more.


Then, one day, he wasn’t there, and I was told he’d been hospitalized for pneumonia. I went to the hospital to find him. When I saw him, I was horrified to see that much of his muscle had disappeared in a matter of days. He looked older and even a bit weak, but his smile was still the same, and I left with feelings of hope. Over the next few days he made a full recovery, and eventually he was able to regain his strength, but it took weeks and weeks.


His problem was that he was all muscle and no fat. This of course made him look fantastic in the gym, but it was not ideal when he got sick. When he developed pneumonia, he lost his appetite and ate minimally, despite needing energy to endure the fever and fight the infection. With no food coming in, and no fat to burn, his body broke down muscle to provide him with the energy he needed. As the muscle melted away, he suddenly looked like he was dying—for when the muscles break down, other systems start to fail, including the liver and the kidneys. All hell breaks loose. Ironically, if my friend hadn’t been so fit—if he’d had some fat to burn instead—his muscle would have been spared and he would not have gotten so sick.


Many studies have looked at the ideal weight or amount of fat a person requires to live longer. Given what we’ve learned, it should not surprise you that being mildly overweight (a BMI of 27)* is associated with improved survival for people at risk for severe illness, such as cancer, heart disease, or kidney failure, and for individuals more than seventy years old. Some studies even suggest that being mildly overweight may be associated with longer life in the general population.




Being mildly overweight is associated with improved survival for people at risk for severe illness, and for individuals more than seventy years old.





But then how do we explain all the studies that conclude that caloric restriction is associated with living longer? In most laboratory studies that have investigated the effects of caloric restriction, the animals are given about 70 percent of the calories they would normally eat and end up having very little fat, yet live longer than both regular mice and fat mice. Some studies suggest they also age slower than regular mice.


There is also some evidence that this may carry over to humans. The island of Okinawa is famous for having the most centenarians (that is, people who are one hundred years old or older) in the world, and a study of food intake in schoolchildren had suggested that Okinawans may eat approximately one-third less food than Japanese living in other parts of the country. Further support that local dietary habits may be responsible for Okinawans’ increased longevity is provided by the finding that individuals who move to other areas of Japan end up having similar life spans as their new neighbors.


I believe the reason that animals on a low-calorie diet live longer is that there is a cost to putting on fat. The food we eat is either broken down into immediate energy (which we call adenosine triphosphate, or ATP) or turned into stored energy (such as fat). Usually the calories we eat are turned into immediately available ATP. To instead store these calories for later, our cells must reduce the production of ATP and divert the excess calories to fat. Our research group determined that this is done through exposing the cells’ “energy factories” (also known as mitochondria), where most of the ATP is produced, to a phenomenon called oxidative stress. Thus, the cost of storing fat is some oxidative stress to our energy factories. If sustained for decades, this stress can lead to reduced function in—and even the loss of—these factories, which are responsible for the energy we need to maintain our bodies at full throttle.


So what is oxidative stress? Whenever our body uses oxygen, some of it can be converted into toxic oxygen-containing chemicals that can damage tissues.* Low-grade oxidative stress over time (such as from storing a lot of fat long term) is thought to be the underlying cause of aging, partly due to recurrent damage to our energy factories, which ages us faster. This is why reducing caloric intake can make you both look younger and live longer.


There is a catch, however. Yes, animals that are placed on a low-calorie diet live longer. This is especially true for animals in laboratories, because every day the animals are assured their food intake. However, if these animals were let out in the wild, their survival would be at risk: they have no fat stores, and therefore no protection should there be an unanticipated food shortage, such as from flooding or drought, snowstorm or fire. It would not take much for them to get into trouble.


What about us? Does it make sense to minimize our food stores so we can preserve our energy factories? It may make sense for many of us, as there are a lot of safeguards to protect us against starvation. The average grocery store has over forty thousand different food items. Hospitals have many ways to provide nutrition to sick patients. Nevertheless, an illness can strike so fast that you do not have time to respond, such as what happened with my bodybuilder friend.


In addition, numerous people today lack consistent access to food, whether for economic or other reasons. One estimate suggests that one in nine people in the world experience persistent hunger. Famines, for example, are especially common in African countries such as Ethiopia and Sudan. Most famines are caused by drought, but some are due to war (during which food supplies are cut off), crop failures from disease or flood, and other causes. In 1950, a famine occurred in Canada when caribou migration changed, causing starvation among the Inuit, for whom caribou was their main food source. Famines can result in heavy death tolls. The Bengal famine of 1943 resulted in more than 2 million deaths.


Given these considerations, there is not an ideal percentage of body fat that a person should have, as the optimal amount relates to the situation you are in. If you are skinny and keeping your caloric intake low in a society in which food is plentiful, you will likely do well and live long. However, if you have a chronic illness or are older, or if you do not always have good access to food, or if you are in a region at risk for famine, then it is better to have some extra fat on board.


Up to now, we have discussed how fat can aid an individual’s survival. However, fat also plays a role in the survival of a species. To survive, the ability of a species to reproduce is paramount, and there is perhaps no other situation where having sufficient fat stores is more important.


PREGNANCY AND THE IMPORTANCE OF BEING SUFFICIENTLY FAT


In pregnancy, it is critical that the mother have sufficient nutrients to provide for her developing baby, and when breastfeeding following birth. This is one reason women of normal weight have evolved to generally carry more fat (25 percent of body weight, on average) than men (who average 15 percent). Rose Frisch, a well-known biologist, determined that women need at least 22 percent body fat to carry a baby to term. According to Frisch, in the absence of food, a pregnant woman would need thirty-five pounds of extra fat to provide enough calories to carry the baby to term and breastfeed for three months.


In our society, most women have plentiful access to food, such that starvation of the baby during pregnancy is not a concern. However, we have medical records from modern famines that allow us to evaluate their impact on pregnant women and their babies. One example is the Dutch famine of 1944–45 during World War II. Netherlands had fallen to Germany in 1940, but by the summer of 1944, much of the southern Netherlands had been freed by the Allies. That September, with Germany slowly weakening, the fugitive Dutch leaders living in London called for a national railway strike to slow the Nazis. The Nazis retaliated by blocking the delivery of food and fuel to the occupied western Netherlands, including cities such as Amsterdam. This, coupled with a harsh winter, placed 4.5 million people in danger of starving. For six or seven months there was only limited food available, and it had to be rationed. Initially each person was provided 1,000 calories per day (about one-half of normal intake), but as the famine worsened, the number was reduced to 500. In a rare kind gesture, Germany allowed the Royal Air Force, Canadian Air Force, and US Army Air Forces to bring supplies to the starving people in April and May 1945. At least 11,000 tons of supplies were dropped, primarily canned or dried foods and chocolate. But even with these measures, approximately twenty thousand people died.


The effect of the famine on successful pregnancies was substantial. By the peak of the famine, the birth rate had fallen by two-thirds. Those women who did have a successful delivery had less weight gain during pregnancy compared to women in prior years, and those who gained the least, or even lost weight, ended up with smaller-than-normal babies. Very small babies can have a lot of immediate and delayed health issues that affect their development, and may even increase their risk for obesity and high blood pressure as adults. During the famine, conception rates also plummeted, as reflected in the birth rate nine months later. Once a woman’s body fat falls below 15 percent, her ovaries’ ability to release eggs decreases and menstruation may stop; arrested menstruation and ovulation have also been observed in women with anorexia, ballet dancers, and marathon runners. Starvation also reduces sperm production in men.


While extra body fat may not be so critical for survival in modern society, it was very important in our past. Certainly, it was important during famines. Most famines last months or a few years. However, in 2200 BC (or about 4,200 years ago) there was a drought that lasted a century, one so severe that it is thought to have had an important role in the collapse of the Old Kingdom in Egypt and the Akkadian Empire in Mesopotamia.




While extra body fat may not be so critical for survival in modern society, it was very important in our past.





There was another period of food shortage at the dawn of human history that may not have been as severe, but still set a record, as it lasted more than ten thousand years. The art at that time often consisted of figurines of what appear to be overweight and/or pregnant women. What secrets can we learn from this prehistoric time?


MYSTERIOUS ICE AGE FIGURINES OF OVERWEIGHT WOMEN


The first Homo sapiens left Africa about 75,000 years ago, and by 45,000 years ago had arrived in Europe. It was the time of the Last Ice Age, and humans arrived during a brief warm period. These early humans hunted in small bands, bringing down big game such as mammoths, horse, and reindeer that roamed the open grasslands and the tundra that ran along the glacial front. They were sophisticated hunters, with spears made of bone and flint, but their success was soon challenged by a changing climate. About 38,000 years ago, the glaciers once again advanced, bringing colder weather that could reach –10 to –15 degrees Celsius in the winter. Large game decreased in numbers, possibly from overhunting. Soon these early humans began to starve; some groups went extinct, while others migrated south to sheltered, forested valleys where small game was still available. It has been estimated that over a four-thousand- to eight-thousand-year period, the population fell by two-thirds, and the average stature of those who survived decreased by three to four inches.


It was also at this time that the first human art emerged, with beautiful cave paintings of large game animals. Whereas human images are rare in cave paintings, small human figures were frequent subjects of the first sculptures, which were made of mammoth ivory, stone, or (rarely) clay, and were often small enough that they could be held in the hand or worn on a string around the neck. Many have a shiny surface, suggesting that they were handled and probably passed down over the generations.


Most of the sculpted figurines are of naked, overweight women—on the surface a peculiar choice, given they were made at a time when the people were starving. Some also appear to be pregnant. This led some archaeologists to interpret the figurines as signs of beauty, or of fertility, for which reason they were given the name “Venus figurines.” Today, however, the term “Venus” is largely considered pejorative, and as such I will refer to them simply as female figurines.


I wondered if these figurines could have represented a symbol of survival for the tribe, or an ideal for women who would have to carry a baby during a brutal period when food might not be available for months. To investigate this possibility, I had the good fortune to work with John W. Fox, a retired professor of anthropology and archaeology from the American University of Sharjah in the United Arab Emirates, and my longtime collaborator, molecular biologist Miguel Lanaspa. We decided that if the hypothesis were true, these figurines would tend to be fatter if made when the glaciers were advancing and climate was cooling, and leaner if made later, when the glaciers receded with the warming climate. We also reasoned that those figurines found closest to the glaciers would be fatter than those found farther away.


To test this idea, we measured the waist-to-shoulder and waist-to-hip ratios of more than forty female figurines. The data supported our hypothesis: figurines made during the glacial advance show greater obesity than figurines from the time of glacial retreat. Furthermore, figurines from the time of the glacial advance were fatter the closer they were to the glacial front.


While most figurines we have that date from this period are female, some male figurines have also been found. These are mostly lean and some have catlike features. Large cats were the greatest predators of the Ice Age. It seems possible that the male figurines represented symbols of the hunt—suggesting the female figurines similarly might symbolize survival of the tribe through successful motherhood.


The idea of obesity as advantageous because it increases the likelihood of a successful pregnancy when food is less available may have passed into modern times. The British adventurer John Speke noted in his travels up the Nile in the 1850s that the royal wives of the king of Karague near Lake Victoria were encouraged to gain fat by being confined to rooms with continuous access to pots of milk and plantains. William Wadd noted similar practices for newlyweds in eighteenth-century Tunisia.


Being modestly obese also could have become viewed as attractive due to its association with fertility and successful pregnancy, much as rosy cheeks are considered attractive because they communicate good health; the women depicted by the figurines could simply have been viewed as beautiful. Peter Paul Rubens, the Flemish artist, is especially famous for his paintings of voluptuous women, which possess an irresistible aura of beauty and charm. Rubens lived in Antwerp in the first half of the seventeenth century, during which time he saw famines, starvation, and plague—of which his first wife died in 1626. But he was also witness to the increasing frequency of obesity among royalty and the wealthy in Amsterdam during that time. I wonder if the contrast of starvation with obesity created greater emphasis on weight as the difference between being sick or healthy, and influenced his impression of how beauty should be viewed.


In sum, carrying fat is not just important for animals in the wild. Early humans recognized that having sufficient fat was critical not just for survival of the individual but of our species. The role of fat in survival also may have had a role in the birth of art and our perception of attractiveness.


Nature wants us to have sufficient fat to survive when situations are rough. To nature, obesity is not unnatural; it is not a disease. Fat is powerful, beneficial, and beautiful—at least in the right setting.





*If you would like to fast as a means for decreasing your body weight, please read the pros and cons of intermittent fasting versus prolonged fasting in chapter ten first.


*A BMI of 20 to 25 is considered to be in the normal range, with a BMI of 25 to 30 defined as overweight, and greater than 30 as obese.


*Oxidative stress can also result from things like ultraviolet light, which causes sunburn, and smoking, which may have a role in causing wrinkles.
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