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Praise for Why We Get Sick


“If one reads headlines about the health of folks in developed nations, it’s a depressing read. Heart disease, diabetes, neurodegeneration such as Parkinson’s and Alzheimer’s . . . all increasing. We know more about these diseases than ever before, yet we seem virtually powerless to do anything about them. But what if, instead of all these conditions and disease being separate and unconnected, one physiological state—elevated insulin levels—was the driver of all this suffering? In Why We Get Sick, Benjamin Bikman unpacks the root cause of modern diseases and provides a concise road map to help you regain or maintain your health.”


—Robb Wolf, New York Times and Wall Street Journal bestselling author


“This book is a unique, rigorous contribution to understanding insulin resistance as an underlying cause of chronic disease and aging. Well written and highly accessible, Dr. Bikman has written a book for both scientists and the average reader who seeks a path back to good health.”


—Nina Teicholz, science journalist and New York Times bestselling author of The Big Fat Surprise


“It’s time to make ‘insulin resistance’ part of the public lexicon. That so many people are unaware of this widespread condition with serious ramifications is a monumental problem, and it’s one that Why We Get Sick sets out to solve.”


—Dr. Aseem Malhotra, cardiologist and professor of evidence-based medicine


“Thoroughly researched and extensively documented, Why We Get Sick is a comprehensive and indispensable primer on insulin resistance and how it affects virtually every system in the body. Dr. Bikman presents not only an easy-to-understand guide to how and why insulin resistance develops, but a treatment handbook as well. If you want to understand the underlying basis for most of the diseases plaguing the industrialized world right now and how to remedy them, this is the book for you. Highly recommended!”


—Michael R. Eades, MD, New York Times bestselling coauthor of Protein Power


“Insulin resistance underpins nearly every single chronic disease that we struggle with today and ultimately costs us countless billions of dollars in health-care spending, as well as an untold amount of human suffering. Professor Ben Bikman masterfully lays out the role of insulin resistance in disease, how it affects our bodies, and, most important, how to fix it! Scientific references back every statement that he makes and, despite being science focused, it is very accessible for all audiences and a thoroughly enjoyable read!”


—Shawn Baker, MD, author of The Carnivore Diet and CEO of MeatRx.com


“Professor Bikman’s sweeping summary of the science of human metabolism makes the ironclad case for insulin resistance as Public Health Enemy #1. Whether the reader is interested in losing excess body fat, optimizing brain function, preventing heart disease, reducing cancer risk, or improving fertility—this expert curation of the research leaves no stone unturned. There are very few authors with the expertise and ability to connect the data dots in a way that health-care professionals, researchers, and the science-savvy public can trust. This meticulously referenced book will undoubtedly serve as a valuable resource for years to come.”


—Georgia Ede, MD, nutritional psychiatrist
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FOREWORD


MEDICAL SCIENCE has advanced considerably in the last century. In 1900, the top three killers were lung infections (pneumonia or influenza), tuberculosis, and gastrointestinal infections. So, if you asked the question in 1900, “Why do we get sick?” the answer, overwhelmingly, would be “infectious diseases.” But this is no longer true. With improved sanitation, personal hygiene, and miraculous medications such as antibiotics and antivirals, infections no longer kill as many Americans.


Today, if we ask the question, “Why do we get sick?” we get a very different answer. The top two causes of death, as well as five of the top seven causes (heart disease, cancer, cerebrovascular disease, Alzheimer’s disease, and diabetes), are related to chronic metabolic diseases.1 Over the past few decades, all these conditions have been on the rise. But why? You’re about to learn that a lot of it comes down to one root cause: insulin resistance and hyperinsulinemia (meaning too much insulin in the blood). But, wait—isn’t that actually two root causes? No, they are the same thing, like two sides of the same coin, differing only in the way you look at it.


As a nephrologist, I specialize in kidney disease, and the most common cause of kidney disease is type 2 diabetes. In only 30 years, the number of people with diagnosed diabetes has quadrupled, and I’ve seen its disastrous effects firsthand. It’s not just about kidney disease. Patients with type 2 diabetes are also at hugely increased risk of heart disease, stroke, cancer, blindness, nerve damage, amputation, and chronic infections.


All chronic diseases involve a number of different causes and factors, but we know that type 2 diabetes, the prototypical state of hyperinsulinemia and insulin resistance, is one of the biggest. And our failure to understand the root causes of diabetes means that our approach to diagnosing and treating it is all wrong. Patients get diagnosed with type 2 diabetes only when their blood glucose gets out of control. But the causes of this disease—excess body weight and increasing resistance to insulin—are present long before the diagnosis is made. As Dr. Benjamin Bikman explains in Why We Get Sick, we need to be looking at insulin; insulin resistance is a precursor to diabetes and is implicated in many other conditions. Why We Get Sick connects the dots between insulin resistance and problems of the head, heart, blood vessels, internal organs, and more, to create a startling picture of why chronic conditions are on the rise and what we can do about it. And this is where Ben’s expertise as a professor and scientist (and author) really shines.


I first met Dr. Ben Bikman when we were both presenting at an international nutrition conference. I was discussing the clinical benefits of intermittent fasting on obesity and type 2 diabetes, both primarily diseases of hyperinsulinemia. Ben was presenting the molecular processes underlying insulin and its influence on health and disease. What I was seeing clinically, Ben was studying scientifically in his lab, and I was immediately impressed with how he explained many of the metabolic benefits I was seeing in my patients. Ben is both knowledgeable and articulate, a rare combination. He obviously understands insulin inside and out, but he’s also able to transmit that knowledge to a lay audience, making it simple and understandable. I’ve since listened to several more of Ben’s lectures and always come away impressed, having learned something new. Ben has a laser-quick mind, able to cut right to the heart of the problem without getting lost in other distractions. He now makes his knowledge available in this new book, Why We Get Sick.


Like Ben, I am an author, and in my previous books, I explored what makes us gain weight and how this connects with type 2 diabetes. The Obesity Code and The Diabetes Code highlighted the relevance of insulin and what happens when we have too much. In Why We Get Sick, Ben tackles a similar question, but on a broader scale, by identifying insulin as what leads us to develop chronic disease. The scope is enormous—but, surprisingly, so much of it comes back to what Ben calls “a humble hormone from the pancreas.” Ben has collected an incredible amount of research to paint a clear picture of this hormone and its far-reaching effects throughout our bodies—when we’re in good health and when we’re getting sick.


Insulin emerges as a key player in many of the diseases that, unfortunately, are becoming remarkably common, from migraine headaches to fatty liver disease, high blood pressure, and dementia. Ben reveals the scientific studies linking these seemingly distinct health problems (and more) to insulin resistance. And, like so many other health disorders, this one is all too common; a recent study suggests that as many as 85% of American adults may be insulin resistant, and many other countries are likely at similar levels or worse.2


Why We Get Sick does much more than sound the alarm bells about this prominent yet little-known condition. Although its consequences are dire if left untreated, insulin resistance doesn’t have to be a life sentence. There are simple, science-based approaches to reverse the condition or prevent it from developing. And none of these approaches involve taking more medications, having more surgery, or receiving more medical implants. Instead, the solution lies in our diet and lifestyles.


This is not just another admonition to eat fewer calories and start jogging. Ben takes us far beyond this failed “eat less, move more” calorie-based approach to the more nuanced, physiological insulin-based perspective. Ben’s sound strategy focuses on easy but powerful diet and lifestyle changes to bring insulin back to healthy levels. While some of the evidence Ben shares supports conventional medical practice, he reveals that insulin resistance is largely a product of our daily choices; thus, our lifestyle is both the culprit and, with some helpful and unconventional insight, the cure.


Yes, insulin resistance may be “the epidemic you may have never heard of.” But if we’re to curb our rising rates of obesity, diabetes, Alzheimer’s, heart disease, and more, it’s time for a closer look at insulin … and to recognize that the key to good health is already in your hands.


—Dr. Jason Fung









INTRODUCTION


WE ARE SICK. Worldwide, we are struggling with diseases that were once very rare—and in many cases, we’re losing the fight. Each year, roughly 10 million people die from cancer and almost 20 million people die from heart disease around the world. Another 50 million people globally have Alzheimer’s disease, and almost a half a billion of us have diabetes.


While diseases like these are becoming increasingly common, other, less lethal conditions are also on the rise. Roughly 40% of adults worldwide are considered overweight or obese. Furthermore, almost half of men over 45 have lower-than-optimal testosterone levels, and almost 10% of women experience menstrual irregularities or infertility.


Though they may seem unrelated, all of these disorders and more do have one thing in common: to varying degrees, insulin resistance is causing the problem or making it worse. And you might have it, too. Odds are you do—a recent study hints that up to 85% of all US adults may have it,1 along with half of all adults in Mexico, China, and India, and more than one third of adults in Europe and Canada. The problem is at least as prevalent across the Pacific Islands, North Africa, and the Middle East.


In fact, insulin resistance is the most common health disorder worldwide, and it affects more people—adults and children—each year than any other. And yet most people are not familiar with the term “insulin resistance,” or if they are, they don’t understand it. Not surprising—I’m a biomedical scientist and professor, and though I now focus on insulin resistance, I was once totally in the dark about this condition, too.


How I Became an Expert on a Disease I’d Never Heard of


If you’re wondering why you haven’t heard more about insulin resistance given how common it is, you aren’t alone. I certainly wasn’t familiar with it until my professional academic interests pulled me in that direction. Even then, I hadn’t set out to study insulin resistance, but my interests quickly began to shift.


In the early 2000s, like now, obesity was receiving plenty of attention. After reading a scientific article about how fat tissue secretes hormones that flow through the blood and affect all other parts of the body, I was fascinated—and I had to learn more. My research had originally focused on how muscles adapt to exercise, but that article got me interested in how the body adapts to obesity—and why wouldn’t it? The human body is amazing and determined to keep functioning even in unhealthy conditions like obesity. (Unfortunately, as you’ll learn, not all adaptations are beneficial.) The more articles I read, the more the evidence suggested that as the body gains fat, it also becomes insulin resistant, or less and less responsive to the hormone’s effects.


While my graduate studies began scratching at the surface of the origins of insulin resistance, I was still completely naïve as to how insulin resistance, in turn, causes other diseases. That awakening happened when I became a university professor.


My first teaching assignment was to instruct undergraduates about how our body systems operate when we have a disease or injury—a subject called pathophysiology. As a scientist, I’d been studying what causes insulin resistance; at the time, however, I didn’t really think it was connected to chronic diseases, other than as a precursor to type 2 diabetes and a tangential link to heart disease.


Once I started putting lectures together for my classes, I played to my strengths by focusing on insulin resistance whenever I could. And that was when my eyes were opened. In particular, I remember preparing a lecture on cardiovascular disorders—the world’s leading cause of death—and I was dumbfounded when I found countless scientific manuscripts highlighting the many different ways in which insulin resistance directly caused high blood pressure, high cholesterol, arterial plaques, and more. The link was more than tangential!


I began trying to find any evidence of insulin resistance in other diseases, and I learned that it was present in almost every chronic disease. (It was especially present in the chronic conditions that stem from a diet high in processed and artificial foods, as you will see.)


This was something I’d never really appreciated—insulin resistance causing diseases other than diabetes—and yet I was considered an expert on insulin resistance!


As embarrassed as I was by my lack of knowledge, I was equally amazed that most other scientists and physicians were just as ignorant as I had been. And if other biomedical professionals weren’t aware of insulin resistance as a single cause of the most common chronic diseases, I figured that the average person would be almost completely in the dark. I wondered why insulin resistance wasn’t more commonly discussed in health conversations. But with time, I realized that for someone to grasp the enormity of the problem, they would have to comb through thousands of scientific journals and manuscripts, understand the jargon, and be able to connect the dots. Even more difficult, they’d have to translate that research into practice. No wonder so few people recognized the threat of insulin resistance.


More recently, as the scope of the problem has become ever more obvious, I’ve been invited to discuss my research. I’ve since been able to share this message around the world, via public speaking engagements, podcast interviews, and YouTube discussions. However, no amount of speaking gives me enough time to say all I want to on the topic. That’s where this book comes in.


My main goal is to demystify the science of insulin resistance, so that anyone can appreciate what it is and why it’s dangerous. I want to arm you with the knowledge of how to prevent and even reverse insulin resistance, all based on sound and published evidence. And I want to teach you the steps to preventing disease through simple lifestyle changes—no prescriptions required.


The research that I rely on in this book has been performed and published by hundreds of different labs and hospitals all over the world that have studied this issue for a century. As an author and scientist, I find this history of evidence liberating—nothing I write in this book is based on my opinion, but rather published, peer-reviewed science. (So, if you find any of these conclusions inconvenient, I’m afraid you’ll have to take on the primary evidence.)


How Do I Know if I Have It?


As I mentioned, many medical professionals are unaware of how common insulin resistance is, the problems it can cause, and, most importantly, how to identify it. So even if your doctor has never brought it up, you may not be out of the woods.


To get a sense of your risk level, answer these questions:


•Do you have more fat around your belly than you’d like?


•Do you have high blood pressure?


•Do you have a family history of heart disease?


•Do you have high levels of blood triglycerides?


•Do you retain water easily?


•Do you have patches of darker-colored skin or little bumps of skin (“skin tags”) at your neck, armpits, or other areas?


•Do you have a family member with insulin resistance or type 2 diabetes?


•Do you have polycystic ovarian syndrome (PCOS; for women) or erectile dysfunction (for men)?


All of these questions reveal some connection to insulin resistance. If you answered “yes” to one question, you likely have insulin resistance. If you answered “yes” to any two questions (or more), you most certainly have insulin resistance. In both instances, this book is for you. Read it and learn about the most common disorder in the world, why it’s so common, why you should care, and what you can do about it. It’s time to look at your health differently, and you can get a clearer picture of your disease risk and address potential problems by focusing on insulin.


How to Read This Book


To take full advantage of this book, you need to remember the three reasons I wrote it:


1.to help people become familiar with insulin resistance, the world’s most common health disorder;


2.to provide information on insulin resistance’s link to chronic diseases, and;


3.what to do about it.


These three aims are divided across the “parts” of the book. Part I, “The Problem: What Is Insulin Resistance and Why Does It Matter?” describes insulin resistance and the many diseases and conditions that can result from it. If you’re already very familiar with the connection of insulin resistance to numerous chronic diseases and you’re curious about its origins instead, skip to Part II, “Causes: What Makes Us Insulin Resistant in the First Place?” If you’ve already learned the causes and consequences of insulin resistance and you’re eager to see and understand the science underpinning the best dietary strategy to address it, start reading with Part III, “The Solution: How Can We Fight Insulin Resistance?”


Of course, for most readers, even those who think they know what insulin resistance is and why it matters, I’d recommend starting at the beginning; what you don’t know about insulin resistance will surprise you.


Because of how many diseases are associated with insulin resistance, I’ve dedicated a good part of this book to exploring how it can make us very, very sick. Many of the diseases we will cover—type 2 diabetes, heart disease, Alzheimer’s, and certain cancers—are serious and have no known cure. So, you may sometimes feel like you’re reading a horror story. But don’t despair; despite all the serious chronic diseases stemming from it, insulin resistance can be prevented and even reversed, and we’ll explore how in great detail. While things you read here may frighten you, this book at least has a happy ending—we can fight, and when armed with science-based solutions, we can win.









PART I


The Problem


What Is Insulin Resistance and Why Does It Matter?









CHAPTER 1


What Is Insulin Resistance?


INSULIN RESISTANCE is the epidemic you may have never heard of.


Though many of us are unfamiliar with it, our unawareness belies how common it really is: half of all US adults, and roughly one in three Americans, are known to have it.1 However, this number could be as high as 88% of adults!2


Even more disturbing is how common it will be in the future—and don’t think the problem is just local. When we look at worldwide trends, it gets even grimmer: 80% of all individuals with insulin resistance live in developing countries, and, as in America, half of all adults in China and India are insulin resistant. Still, this isn’t a new trend. According to the International Diabetes Federation, the number of cases of insulin resistance worldwide has doubled in the past three decades and will likely double again in less than two more.


Insulin resistance was once a disease of affluence (what I like to call a “plague of prosperity”), or a condition that largely affected only well-off older people. Recently, however, that has all changed—there are documented reports of insulin-resistant four-year-olds (and up to 10% of North American children have it3). And low-income countries have passed high-income countries in terms of total number of people with the condition.4


To top it all off, the overwhelming majority of people with insulin resistance don’t know they have it and have never heard of it! So when it comes to combating rising global rates of this disease, we have an additional barrier: getting people to understand it in the first place.
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Current and projected cases of diabetes by region (in millions)
Data source: International Diabetes Federation5
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Top 10 countries by number of adults with diabetes in 2019
Data Source: International Diabetes Federation6


Introducing Insulin


Before we can understand insulin resistance, we need to lay the groundwork by discussing insulin itself. Many people only think of insulin as a medication for people with diabetes. Insulin is actually a hormone that we naturally produce in our bodies (unless we have type 1 diabetes—more on that later).


Like most hormones, insulin is a protein that is manufactured in one part of the body, moves through our blood, and affects other parts of the body. In insulin’s case, it’s made in the pancreas, a small organ tucked beneath the stomach. Insulin’s most famous role is regulating our blood glucose levels. When we eat food that increases blood glucose, the pancreas releases insulin, which then “opens the doors” to escort glucose from the blood to various parts of the body, such as the brain, heart, muscles, and fat tissue. And yet, far beyond regulating our blood glucose, insulin has an effect on every cell in every tissue of the body—a pretty big audience! This is almost unheard of among hormones; usually they affect only one or perhaps a few organs, but not insulin—its heavy hand touches every cell.


The specific effect of insulin depends on the cell. For example, when insulin binds to a liver cell, the liver cell makes fat (among other things); when insulin binds to a muscle cell, the muscle cell makes new proteins (among other things). From the brain to the toes, insulin regulates how a cell uses energy, changes its size, influences production of other hormones, and even determines whether cells live or die. Common among all of its effects is insulin’s ability to have the cell make bigger things out of smaller things, a process known as anabolism. Insulin is an anabolic hormone.
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Insulin’s many functions


Clearly, insulin is important—when it works! The problem, and much of the point of this book, is when insulin isn’t working correctly, a state defined as insulin resistance.


Defining Insulin Resistance


At its simplest, insulin resistance is a reduced response to the hormone insulin. When a cell stops responding to insulin, which can be caused by various conditions (covered later), it becomes insulin resistant. Ultimately, as more cells throughout the body become insulin resistant, the body is considered insulin resistant.


In this state, certain cells need more than normal amounts of insulin to get the same response as before. Thus, the key feature of insulin resistance is that blood levels of insulin are higher than they used to be, and the insulin often doesn’t work as well.




“BLOOD GLUCOSE” OR “BLOOD SUGAR”?


The term “blood sugar” is vague and misleading, but technically accurate as all simple carbohydrates can be termed “sugars.” “Sugar” has commonly come to mean sucrose (that is, table sugar and high-fructose corn syrup), a compound made from joined glucose and fructose molecules. But this isn’t the sugar we mean when we talk about “blood sugar.” The more accurate term is glucose, the invariable final form of the carbohydrates we consume once they are digested.





As mentioned, one of insulin’s main roles is regulating our blood glucose. Because sustained high glucose levels are dangerous, even potentially lethal, our bodies need insulin to usher the glucose from the blood, effectively lowering blood glucose back to normal. But what about glucose control with insulin resistance? As insulin resistance settles in, this process becomes compromised, which can lead to high blood glucose levels, or “hyperglycemia”—the universal sign of diabetes. But we’re getting ahead of ourselves; insulin resistance can be present long before a person develops type 2 diabetes. (For a description of the difference between diabetes types 1 and 2, see the next section.)


Insulin is almost always considered in the context of glucose, which isn’t entirely fair considering the hundreds (thousands?) of things insulin does throughout the body. Nevertheless, in a healthy body, if blood glucose is normal, insulin is usually normal. However, with insulin resistance, insulin levels are higher than expected relative to glucose. In the “story” of insulin resistance and diabetes, we’ve been treating glucose as the main character, but it’s really the sidekick. That is, glucose is the typical blood marker we use to diagnose and monitor diabetes, but we should really be paying attention to insulin levels first.


So why the backward priority? Well, we can likely blame the glucose-centric paradigm of insulin resistance and type 2 diabetes on history and science.


Why Too Many Focus on Glucose, but Not Insulin


Historically, because it is a cause of type 2 diabetes, insulin resistance has been lumped into the diabetes mellitus family of diseases.


The first recorded evidence of this family comes from ancient Egypt over 3,000 years ago, through a medical papyrus noting that people with a particular condition experienced “too great emptying of the urine.” Some time after, physicians in India observed that certain individuals produced urine that attracted insects like honey. (In fact, that symptom would inspire part of the name for the disease: “mellitus” is Latin for honey-sweet.)


Hundreds of years later, in Greece, the excessive urine associated with the disease elicited the name diabete, which means “to pass through,” further emphasizing the remarkable amount of urine patients were producing. All of these observations also came with one common finding: in each case, the excessive urine production was accompanied with weight loss. In fact, though it seems amusing now, early theories were that the flesh was melting into urine.


These early physicians, and those that came later, were describing type 1 diabetes mellitus. It wasn’t until the fifth century that Indian physicians noted two distinct types of this disease, one associated with a young age and losing weight (which modern physicians would come to call type 1), the other with older age and excess body weight (type 2). Nonetheless, both were identified by the excess amount of glucose-loaded urine. In the absence of savvier techniques, this understandably lead to the disease being defined by glucose, which was causing the common, main observable symptom (polyuria—the technical term for producing too much pee).


However, in doing so, we ignored the other, more relevant half of the problem—insulin. And while diabetes types 1 and 2 share the symptom of excess glucose, they diverge completely when it comes to insulin. Whereas type 1 diabetes is caused by having too little insulin (or none), type 2 is caused by having too much.


This “too much insulin” is insulin resistance, and because of its association with type 2 diabetes, it became wrapped up in the glucose-centric perspective as well.




MODY: LOOKS LIKE TYPE 1, FEELS LIKE TYPE 1, BUT ISN’T TYPE 1


Do you have type 1 diabetes? Does a sibling have it? And a parent? An aunt or uncle? A grandparent? Even if you see a strong family line of type 1 diabetes, you may not have it at all—in fact, relatively little of type 1 diabetes is thought to be genetically inherited. Ask your doctor to test your blood for anti-beta-cell antibodies (e.g., GADA, IA-2A, ICA, etc.), a definitive diagnosis for type 1 diabetes. If it’s negative, you probably have MODY, or “mature onset diabetes of the youth” (a terrible name).


Unlike typical type 1 diabetes, MODY is a genetic disorder with a fairly clear family inheritance pattern, where genes involved with producing insulin are mutated and now not working. Importantly, in contrast to true type 1 diabetes, MODY does not result in the loss of the insulin-producing beta (β) cells of the pancreas—in MODY the β cells are all there; they just don’t work right.


Because of the lack of insulin, a patient will indeed manifest with all the same symptoms of type 1 diabetes, such as hyperglycemia, weight loss, polyuria, and feeling faint, thirsty, and hungry. Critically, whereas a person with type 1 diabetes must be treated with insulin, a patient with MODY, depending on the specific gene that’s mutated, can be treated with an oral drug and, in some cases, just by changing lifestyle.


So, your family history of type 1 diabetes may not be type 1 diabetes after all.





Early physicians didn’t have access to modern technology and screening techniques, so it’s understandable that they focused on what they could observe. But why keep focusing on glucose into the modern day?


Well, scientifically, glucose is still more easily measured than insulin. To measure glucose, we only need a simple enzyme on a stick, or a basic glucometer, and that technology has existed for roughly 100 years. Insulin, on the other hand, because of its molecular structure and characteristics, is much more difficult to measure. We didn’t have a test until the late 1950s, and it required handling radioactive material. (This discovery was so revolutionary that Dr. Rosalyn Yalow received the Nobel Prize for it!) It’s simpler today, but still not so easy and not very cheap.


So, even though we can now measure insulin, this advance came about too late—we’d already committed to thinking of diabetes as being a “glucose disease” and, in turn, developed clinical diagnostic values for the disease based entirely on glucose. If you run a quick internet search for “glucose+diabetes,” several top results would immediately inform you of the shared clinical values of blood glucose for diabetes types 1 and 2. (Indeed, the values are the same—126 milligrams per deciliter [mg/dL]—which should seem odd considering the diseases are so different. Excess glucose is the only thing diabetes types 1 and 2 have in common; other than glucose, they are wildly different diseases with very different symptoms and progressions.) Try a similar internet search for insulin, and you’ll find plenty of information on insulin therapy but almost nothing about the clinical values of blood insulin for diabetes. Even as a professional scientist who studies this condition, I have a hard time finding a consensus on insulin values for diabetes.


All of this is interesting, but it still doesn’t explain why so many people with insulin resistance are undiagnosed. After all, if we can identify type 2 diabetes by glucose levels, why not insulin resistance (which is also called “prediabetes”)? Well, we fail to identify it because insulin resistance isn’t necessarily a hyperglycemic state. In other words, someone can have insulin resistance and still enjoy perfectly normal blood glucose levels. But which value won’t be normal in insulin resistance? You guessed it—insulin. If you’re insulin resistant, you’ll have higher than normal levels of insulin. But of course, the problem is both finding a consensus value for “too much” blood insulin and actually getting your blood insulin measured clinically; it’s not part of the standard tests most doctors order.


This is why we can have a scenario where a person is steadily becoming more and more insulin resistant, but the insulin is still working well enough to keep blood glucose in a normal range. This can develop over years, even decades. But because we more typically look at glucose as the problem, we don’t recognize there’s an issue until the person is so insulin resistant that their insulin, no matter how much they produce, is no longer enough to keep their blood glucose in check. It’s at this point, possibly years after the problem started, that we finally notice the disease.
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Ultimately, it is unfortunate that history and science played out the way they did. My single greatest frustration is also the reason so many people with insulin resistance are undiagnosed—we look at it wrong. Perhaps if insulin had been the easier-to-measure molecule, we wouldn’t have lumped types 1 and 2 diabetes together, and we might have launched a system to identify the disease much earlier—all because we’d have been looking for the more relevant indicator, insulin. After all this, it’s no surprise that insulin is a much better predictor of type 2 diabetes than glucose, predicting the problem up to 20 years earlier.7


Before moving on, it’s helpful to establish a couple points.


First, as mentioned, insulin resistance increases the risk of type 2 diabetes. This is true, but this relationship warrants further clarification. Type 2 diabetes is insulin resistance. That is, type 2 diabetes is insulin resistance that has progressed to the point where the body is unable to keep blood glucose levels below the clinically relevant 126 mg/dL. We’ve known this for almost 100 years; German scientist Wilhelm Falta first proposed the idea in 1931.8 In other words, any time you hear someone speaking about the evils of diabetes, you can just substitute in “insulin resistance” and it’s immediately more accurate. For example, your neighbor doesn’t have a family history of diabetes; she has a family history of insulin resistance.


Second, insulin resistance is a hyperinsulinemic state. That means a person with insulin resistance has more insulin in the blood than normal. (This particular point will become highly relevant when we discuss the unfortunate effects of being in this state for prolonged periods.)


As a reminder, note that insulin resistance per se won’t kill you; it’s just a reliable vehicle that can rapidly get you there by causing other, life-threatening conditions. This means people are experiencing multiple and seemingly diverse health problems that could be improved by addressing one root cause.


Indeed, insulin resistance has a hand in a startling number of very serious chronic diseases, including problems of the head, heart, blood vessels, reproductive organs, and more. Far more than being a mere inconvenience, when left untreated, this is a serious condition. Most people with insulin resistance will ultimately die from heart disease or other cardiovascular complications; others will develop Alzheimer’s disease, breast or prostate cancers, or any number of other lethal diseases.


Understanding how insulin resistance causes these disorders is essential to appreciating how important insulin is to our health. That’s why we’ll spend the next chapters exploring how insulin works throughout the body and just how insulin resistance causes these other conditions. Buckle up—it’s a bumpy ride.









CHAPTER 2


Heart Health


HEART DISEASE is the leading global cause of death, accounting for more than 30% of disease-related deaths. Naturally, because it is so deadly, there’s been much discussion of what causes heart disease. Commonly accused culprits include cigarette smoking, alcohol, dietary cholesterol, lack of exercise, and too much belly fat. But there’s not as much focus on insulin resistance. Some circles acknowledge it as a piece of the puzzle, but the truth is more dramatic. It is the puzzle—insulin resistance and cardiovascular disorders are almost inseparable. The preeminent physician-scientist Joseph Kraft, who devoted his prolific career to understanding insulin resistance, accurately declared, “Those with cardiovascular disease not identified with diabetes [i.e. insulin resistance] are simply undiagnosed.”1 Where you find one, you find the other.2 Indeed, the connection is so remarkably strong that there are entire monthly biomedical journals dedicated to the topic.


Now, when we say “heart disease,” we don’t actually mean one disease in particular; heart disease and cardiovascular disorders are umbrella terms for various conditions that affect our heart and blood vessels. So, “heart disease” might mean elevated blood pressure, thickening of the heart muscle, blood vessel plaques, or another condition. We’ll explore several in this chapter.


Hypertension


Having excessively high blood pressure dramatically increases the likelihood of developing heart disease. As the pressure in your blood vessels increases, your heart has to work ever harder to move blood adequately throughout your body and all its tissues. The heart can only meet this strain for so long; if it’s not treated, it ultimately results in the heart failing.


There’s no debate: insulin resistance and high blood pressure are related. When patients consistently have both, that’s evidence of a clear association, and almost all people with hypertension are insulin resistant.3 This isn’t news to medical professionals. However, what is news is that they’re not just related; we’re coming to understand that insulin resistance and high insulin levels directly cause high blood pressure.


The reason this is so important is that, as you’ll recall, the overwhelming majority of people with insulin resistance don’t know they have it. For someone who has just been diagnosed with hypertension, that may be the first evidence they have insulin resistance.


Yet, if you’ve been diagnosed with high blood pressure, there is a silver lining. Yes, the connection between insulin resistance and hypertension is strong, but that also means that as insulin resistance improves, patients generally see quick improvements in their blood pressure.


Over the years, we’ve come to understand just how insulin resistance, and the accompanying hyperinsulinemia, work in concert to chronically increase blood pressure. Let’s take a closer look.4
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How Insulin Resistance Increases Blood Pressure


Salt and Water Retention


One of the ways that insulin increases blood pressure is through its actions on the hormone aldosterone. Not often discussed, aldosterone has an important role in heart health. Aldosterone is released from the adrenal glands, which are located above the kidneys, and helps to regulate the balance of salt and water in your body. Sodium and chloride, the two parts of salt, are both critical electrolytes that enable all of our body’s cells to function properly. Aldosterone signals the kidneys to hold onto sodium and reabsorb it into the blood so it is not expelled through your urine. Thus, if your adrenal glands release more aldosterone into the blood, your body will retain more sodium, and where sodium goes, so, too, does water. This increases the amount of water in the blood, effectively raising the blood volume, and with it, the pressure.


Insulin naturally increases aldosterone levels in the body. So if you have more insulin, as during insulin resistance, its effect on your aldosterone happens abnormally often … and, accordingly, it’s increasing your blood volume and potentially raising your blood pressure. This very likely explains the remarkably tight association of insulin resistance and hypertension. (It also explains why carbohydrates, which increase insulin more than other nutrients, so effectively increase blood pressure,5 while dietary fat has no effect6—we’ll explore dietary factors more in Part II.)




SENSITIVE TO SALT?


Some people develop hypertension due to excess salt intake, but others can eat lots of salt and have no such response. People who develop hypertension from salt consumption are known as “salt-sensitive hypertensives.”


In a healthy state, when we eat salt, the body senses the increased salt and “turns aldosterone off” so the kidneys excrete salt and water; this ensures normal blood pressure. However, in the insulin-resistant state, the body has artificially elevated levels of aldosterone. When such a person eats salt, the kidneys disobey normal physiology by retaining salt rather than excreting it along with water. Over time, this leads to an accumulation of body water that increases blood volume and raises blood pressure.7





Thicker Blood Vessels


Another way that high insulin leads to high blood pressure is by thickening blood vessel walls.


Blood vessels have several layers, and the innermost layer is lined with cells known as “endothelial cells,” or the “endothelium.” Remember, insulin is an anabolic hormone—it inherently signals cells to grow bigger, including endothelial cells. This is a healthy and natural response. However, when excess insulin is flowing through the blood, the signal is stronger than normal. As vessel-wall cells grow, the endothelium thickens, and blood vessels begin to narrow.


Imagine a garden hose thickening as water is flowing through it: as the hose walls press in on the flowing water, the pressure inside the hose will climb. This is exactly what happens in the blood vessels as too much insulin excessively stimulates endothelial growth.


Blood Vessels Can’t Dilate


Think again about that garden hose with water running through it—if we make the hose larger (not longer), the water will flow more slowly and with less pressure; rather than shooting out, the water will merely be a trickle. Nitric oxide (NO) is a powerful vasodilator, which means it increases the diameter of a blood vessel. Endothelial cells produce NO, which helps the muscle layer that surrounds blood vessels to relax, thereby increasing the size of the vessels. Just like the hose, as vessel diameter increases, the pressure inside plummets. In the body, this pressure-lowering effect is so rapid and potent that we have long used NO, in the form of oral nitroglycerin, to prevent or reverse chest pain by rapidly dilating blood vessels in the heart to increase blood flow. In fact, NO has been shown to be so important in cardiovascular health that scientists exploring its function received the Nobel Prize.


Insulin activates the production of NO in endothelial cells. When insulin flows through a series of blood vessels, it signals those endothelial cells to produce NO, which makes the blood vessels dilate, boosting blood flow to that area.8 This may be one of the ways that insulin directs the flow and use of nutrients by various tissues. For example, by increasing the blood flow to muscles, insulin helps those muscles receive more nutrients and oxygen.


In contrast to the previous cardiovascular issues we’ve discussed, where aldosterone and endothelial growth are overactive with insulin resistance (because of the hyperinsulinemia), the problem with NO and insulin resistance is that insulin is less able to stimulate NO production in endothelial cells. In this scenario, the endothelial cells have become less responsive to insulin’s ability to increase NO production. Thus, where insulin once increased blood vessel size and reduced blood pressure, it now has less effect, and blood pressure stays elevated.


Narrow Blood Vessels


Our sympathetic nervous system regulates the body’s unconscious actions, including heart rate and heart contraction force, blood vessel size, sweat glands, and more. It is typically referred to as the “fight or flight response” because its events drive the body to action—it “primes the pump” for us to physically perform at our best. Part of this response is to increase blood pressure. We often think of higher blood pressure as a bad thing, but when you’re fighting or fleeing for your survival, it is actually very helpful because it can increase the delivery of blood (with all its nutrients and oxygen) to various tissues throughout the body, especially our muscles.


Interestingly, even in the absence of a perceived threat, insulin turns this process on, albeit subtly. However, when you have too much insulin because of resistance, this process is hyperactive—our system is slightly activating the fight-or-flight response to such a degree that we experience an increase in blood pressure that lasts as long as the insulin is elevated.


Unhealthy Changes in Blood Lipids


Lipids are fats or fat-like substances that are present in our blood and tissues. Your body stores fats for future energy use, and when it needs energy, it can break down lipids into fatty acids and burn them like glucose. Dyslipidemia is simply a state of having an abnormal amount of lipids in your blood. Usually, this is defined by simply having too much lipid, but it can also indicate that the usual levels of the various lipids are out of order.


The main lipid players are triglycerides (TG), low-density lipoprotein (LDL) cholesterol, and high-density lipoprotein (HDL) cholesterol. Most often, doctors focus on the two cholesterols, and the dogmatic belief is that LDL cholesterol is the villain—many sources refer to HDL as “good” cholesterol and LDL as “bad” cholesterol. While there are certainly data to support that conclusion,9 many, many studies suggest otherwise10; there’s little consistent evidence to support the theory that LDL is as lethal as we once believed. This inconsistency may have to do with how we measure it.


Though it’s called “low density,” LDL cholesterol actually comes in various sizes and densities. Measuring this is getting easier and easier. We’ve known for decades that our characterization of LDL is more meaningful in predicting heart disease when it is categorized by size and density, which we refer to as a “pattern.” There are two patterns, termed A and B, that represent the ends of a spectrum: pattern A refers to an LDL molecule that is larger and less dense, and B refers to the LDL being smaller and denser. Now, for a cholesterol carrier to cause disease, it must pass from the blood and into the blood vessel wall; we can appreciate that a smaller, denser lipoprotein would do this more easily than a bigger one.


If this doesn’t make sense, let’s use an analogy. Imagine you are standing on a bridge above a river. In your left hand, you’re holding a beach ball (LDL A); in your right hand, you’re holding a golf ball (LDL B). After you drop both balls into the water, what would happen? The buoyant, less dense beach ball would float along with the river, while (as any golfer knows too well) the denser, less buoyant golf ball would drop to the bottom, bouncing along the riverbed. LDL A and B likely act in a similar way in your blood vessels, with LDL A tending to float along and interact with the blood vessel wall less frequently than LDL B. And, importantly, LDL can only drop off its fats and cholesterol when it bumps into the blood vessel wall. Thus, it’s not surprising that people with LDL pattern B are remarkably more likely to experience cardiovascular complications than people with pattern A.11


At this point, determining LDL size is still not a common part of typical blood tests. If you’ve had your cholesterol tested recently, you may remember that the lipid panel reported just the main three lipid players: TG, LDL, and HDL. Interestingly, however, we can use two of those numbers as a highly accurate indicator of LDL size—a “poor man’s” method, if you will. By dividing the level of triglycerides (in mg/dL) by HDL (in mg/dL; TG/HDL), we get a ratio that is surprisingly accurate in predicting LDL size. The lower the ratio (e.g., ~<2.0), the more prevalent the larger, buoyant LDL particles; that is to say, LDL A predominates. But as the ratio climbs (~>2.0), the small, dense LDL B particles are more common.12 Virtually every blood test will include TG and HDL, which means we can readily get an idea of our individual LDL pattern type without requiring a specialized test.


[image: ]


But what does all this have to do with insulin resistance? Insulin selectively drives the production of LDL pattern B from the liver (where almost all cholesterol is made). As insulin levels steadily climb with increasing insulin resistance, the liver is getting the signal to shift the individual toward a pattern B LDL profile.13 At its simplest, the connection of dyslipidemia to high blood pressure is thought to be due to the accumulation of lipids in the blood vessel walls and the eventual development of an atherosclerotic plaque, reducing vessel diameter. (The actual process is a bit more complicated, as we’ll see in the next section.)




STATINS


Statins are one of the most commonly used medications. They are used to reduce cholesterol levels and thus are intended to reduce risk of heart disease. For those with a known genetic defect that increases cholesterol to very high levels (e.g., familial hypercholesterolemia), this might indeed be the case.14 However, for people without this disease and who have never had a heart attack, yet are at high risk based on conventional blood lipid markers, such as LDL levels, statins provide remarkably little benefit,15 possibly because statins actually appear to increase the ratio of pattern B to pattern A LDL cholesterol.16


Independent of its effect on cholesterol, statins have side effects relevant to insulin resistance: postmenopausal women who take statins may increase their risk of developing type 2 diabetes by up to 50%.17 We are gaining an ever-clearer picture of how statins cause insulin resistance. While some of the effect may be statins damaging muscle tissue,18 statins also block the cell’s responsiveness to insulin and promote the release of hormones that increase glucose in the blood (making insulin work harder to lower glucose).19





Atherosclerosis


Atherosclerosis is the most essential process in the development of heart disease.20 Our great fear of cholesterol stems from the theory that it leads to atherosclerosis, a process wherein the blood vessels become hardened and narrowed (as just mentioned).21 But let’s look at this process more closely.


As described in the last section, to be pathogenic, cholesterol must pass into the blood vessel wall. However, cholesterol being deposited in the endothelium isn’t in itself the cause of disease. When they enter the endothelium, cholesterol and fats are benign—they appear to elicit no negative response. Indeed, the cells that line blood vessels, like all other cells in the body, need cholesterol and fats to maintain healthy function! Nevertheless, the lipids may not be benign for long. In certain people, something happens to the cholesterol and fats to make them noxious.


The switch is flipped when the fats and/or cholesterol are oxidized, which happens when oxidative stress is high. Once that happens, white blood cells called macrophages engulf the oxidized lipid to prevent it from oxidizing other parts of cells. (The name macrophage comes from the Greek for “big eater,” which is apt considering how these cells work: they swallow up and digest pathogens, foreign substances, and cellular debris.) Over time, the macrophage will become loaded with oxidized fat or cholesterol; the lipid-laden cell is known as a “foam cell” due to its foamy appearance under a microscope. This foam cell then recruits help by releasing proteins to signal more macrophages to come to the area (known as an inflammatory response). The newcomers also become foam cells over time, worsening the problem. Eventually, this mix of foam cells and lipids becomes the core of the atherosclerotic plaque.


At the risk of complicating the problem, as much as the focus has been on cholesterol, it’s more valid (and fair) to spread the blame to include noncholesterol fats. In particular, the polyunsaturated fat called linoleic acid (very common in seed oils, such as soybean oil) is the most readily oxidized fat—far more so than cholesterol—and is likely a main culprit.22 In fact, when cholesterol gets oxidized, it’s often due to a linoleic acid being bound to a cholesterol molecule23—as though our neutral cholesterol is forced to give the naughty child, oxidized linoleic acid, a piggyback ride. Nevertheless, even here, insulin resistance is relevant.


Insulin resistance is an important risk factor for atherosclerosis.24 This is likely because insulin resistance stimulates the two main variables thought to be involved in this disease. We already discussed one: the role of insulin in increasing LDL pattern B subtype; LDL B can carry the problem fats, like linoleic acid. The other variable is oxidative stress. Insulin resistance seems to increase oxidative stress25; later, we’ll see that it goes both ways, and that oxidative stress also increases insulin resistance.


Inflammation


Various markers of inflammation, especially the increasingly well-known C-reactive protein, more accurately predict cardiovascular disorders than cholesterol levels.26 Remarkably, whereas insulin elicits anti-inflammatory actions in an insulin-sensitive person (with normal levels of insulin),27 insulin activates inflammation in insulin-resistant people (with high levels of insulin).28


This matters. A lot. Implicating insulin resistance as a cause of inflammation places insulin resistance at ground zero for heart disease—it’s waging war on the blood vessels by doing everything to promote atherosclerosis. First, insulin resistance increases blood pressure, increasing the likelihood of blood vessel damage. Next, it increases lipid deposition in blood vessel walls. Finally, insulin resistance increases inflammation, promoting the ongoing infiltration of the blood vessel with macrophages, which become increasingly laden with oxidized lipids, changing into foam cells. Altogether, these events, each spurred on separately by insulin resistance, culminate to form an atherosclerotic plaque. With all this in mind, it’s little surprise that insulin can directly promote foam-cell formation in blood vessels!29


Cardiomyopathy


A separate class of cardiovascular disorders specifically involves the heart muscle, or myocardium. With cardiomyopathy, the muscles of the heart become unable to generate enough force to pump blood throughout the body’s countless vessels. There are several types of cardiomyopathy, but they are all generally classified by the structural changes in the heart, including:


•dilated cardiomyopathy, where the heart is “ballooned out”;


•hypertrophic cardiomyopathy, where the heart muscle is too thick and prevents adequate filling; and


•restrictive cardiomyopathy, where the heart muscle becomes scarred and stiff.


Collectively, these cardiomyopathies are sometimes referred to as “nonischemic heart failure,” meaning that it’s not a lack of blood flow (e.g., atherosclerosis or a heart attack) causing the heart to fail.


Of the three main types, insulin resistance has been most strongly associated with dilated cardiomyopathy, or DCM.30 Heart muscle cells rely on glucose for their main fuel. With DCM, the heart muscle (or myocardium) becomes dilated, meaning it stretches and gets thinner. As this continues, the heart muscle doesn’t contract normally and can’t pump blood very well; the theory is that over the course of the disorder, the myocardium becomes ever more reliant on glucose to keep working. However, insulin resistance compromises the heart’s ability to take in and use glucose; because of this metabolic change, the heart begins to suffer from a relative lack of energy and nutrients.31


Although there’s not as much evidence as there is for insulin resistance and DCM, some studies indicate insulin resistance may play a role in the development of hypertrophic cardiomyopathy.32 (That’s not especially surprising—nothing is at this point, right?) Very likely, the chronically elevated insulin drives the growth of the myocardium, making it too thick to allow the heart chambers to fill with blood.


By now, I hope it is clear: though we often blame other factors, there is no single variable more relevant to heart disease than insulin resistance. Any successful efforts to reduce our high risk of heart disease must address it. When we acknowledge the central role of insulin resistance, we start resolving the fundamental causes, rather than symptoms (which is all medications can do). As much as worldwide efforts to stem heart disease have tried, the longer we overlook insulin resistance, the worse the problem will get.




OEBPS/text/nav.xhtml


Contents







		Cover



		Title Page



		Copyright



		Dedication



		Contents



		Foreword by Dr. Jason Fung



		Introduction



		Part I: The Problem: What Is Insulin Resistance and Why Does It Matter?



		Chapter 1: What Is Insulin Resistance?



		Chapter 2: Heart Health



		Chapter 3: The Brain and Neurological Disorders



		Chapter 4: Reproductive Health



		Chapter 5: Cancer



		Chapter 6: Aging, the Skin, Muscles, and Bones



		Chapter 7: Gastrointestinal and Kidney Health



		Chapter 8: The Metabolic Syndrome and Obesity









		Part II: Causes: What Makes Us Insulin Resistant in the First Place?



		Chapter 9: How Age and Genetics Influence Insulin



		Chapter 10: How Hormones Cause Insulin Resistance



		Chapter 11: Obesity and Insulin Resistance, Revisited



		Chapter 12: Inflammation and Oxidative Stress



		Chapter 13: Lifestyle Factors









		Part III: The Solution: How Can We Fight Insulin Resistance?



		Chapter 14: Get Moving: The Importance of Physical Activity



		Chapter 15: Eat Smart: The Evidence on the Food We Eat



		Chapter 16: Conventional Interventions: Drugs and Surgery



		Chapter 17: The Plan: Putting Research into Action









		It’s Time to Take Action



		Acknowledgments



		Appendix A: My Sample Daily Exercise Plan



		Appendix B: Expanded Food Lists



		Resources



		Notes



		Index



		About the Author













Guide





		Cover



		Contents



		Part I: The Problem: What Is Insulin Resistance and Why Does It Matter?


















		i



		ii



		iii



		iv



		v



		vi



		vii



		viii



		ix



		x



		xi



		xii



		xiii



		xiv



		xv



		xvi



		xvii



		xviii



		xix



		xx



		1



		2



		3



		4



		5



		6



		7



		8



		9



		10



		11



		12



		13



		14



		15



		16



		17



		18



		19



		20



		21



		22



		23



		24



		25



		26



		27



		28



		29



		30



		31



		32



		33



		34



		35



		36



		37



		38



		39



		40



		41



		42



		43



		44



		45



		46



		47



		48



		49



		50



		51



		52



		53



		54



		55



		56



		57



		58



		59



		60



		61



		62



		63



		64



		65



		66



		67



		68



		69



		70



		71



		72



		73



		74



		75



		76



		77



		78



		79



		80



		81



		82



		83



		84



		85



		86



		87



		88



		89



		90



		91



		92



		93



		94



		95



		96



		97



		98



		99



		100



		101



		102



		103



		104



		105



		106



		107



		108



		109



		110



		111



		112



		113



		114



		115



		116



		117



		118



		119



		120



		121



		122



		123



		124



		125



		126



		127



		128



		129



		130



		131



		132



		133



		134



		135



		136



		137



		138



		139



		140



		141



		142



		143



		144



		145



		146



		147



		148



		149



		150



		151



		152



		153



		154



		155



		156



		157



		158



		159



		160



		161



		162



		163



		164



		165



		166



		167



		168



		169



		170



		171



		172



		173



		174



		175



		176



		177



		178



		179



		180



		181



		182



		183



		184



		185



		186



		187



		188



		189



		190



		191



		192



		193



		194



		195



		196



		197



		198



		199



		200



		201



		202



		203



		204



		205



		206



		207



		208



		209



		210



		211



		212



		213



		214



		215



		216



		217



		218



		219



		220



		221



		222



		223



		224



		225



		226



		227



		228



		229



		230



		231



		232



		233



		234



		235



		236



		237



		238



		239



		240



		241



		242



		243



		244



		245



		246



		247



		248



		249



		250



		251



		252



		253



		254



		255



		256



		257



		258



		259



		260














OEBPS/images/half.jpg
WHY

WE GET

SICK





OEBPS/images/f0005-01.jpg
Brain: Glucose use for energy, neuron growth

Ears: Glucose use for energy, hearing

Heart: Energy use, heart size, lowers blood pressure
Muscle: Energy use, muscle protein production, size
Fat: Glucose conversion to fat, fat storage, growth
Liver: Glucose storage, fat production
Testicles/Ovaries: Normal sex hormone production
Bone: Energy use, growth

Nerves: Glucose use for energy, growth





OEBPS/images/f0004-01.jpg
Africa
South & Central America

North America & Caribbean

Middle East & North Africa

Europe

Southeast Asia

1 30.5% Western Pacific

2019 2045





OEBPS/images/f0004-02.jpg
China ] 116.4 million

India | 77.0 million
USA "7 31.0million
Pakistan [ 1 19.4 million
Brazil ["""1 16.8 million
Mexico 1 12.8 million
Indonesia 1 10.7 million
Germany [ 9.5 million
Egypt 1 8.9 million
Bangladesh [—_1 8.4 million
oM 20M 4LOM o60M 80M 100M 120M






OEBPS/images/Cover.jpg
The Hidden Epidemic at the Root of
Most Chronic Disease—and How to Fight It

WHY

WE GET

SICK

Benjamin Bikman, PhD
Foreword by Jason Fung, MD, author of The Obesity Code





OEBPS/images/f0014-01.jpg
Insulin

Resistance

Excess Aldosterone
Salt and water retention

Vessel Wall Hypertrophy
Bload vessel walls become too thick

Sympathetic Nervous System Activation
Blood vessels become too narrow

Lack of Nitric Oxide
Blood vessels can't dilate

Dyslipidemia
Unhealthy changes in blood cholesteral

Hypertension





OEBPS/images/f0019-01.jpg
Low TG:HDL Ratio High TG:HDL Ratio

Triglycerides

Pattern A Pattern B

Reduced development of Greater promotion of
atherosclerotic plaques atherosclerotic plaques






OEBPS/images/title.jpg
WHY

WE GET

SICK

The Hidden Epidemic at the Root
of Most Chronic Disease—and How to Fight It

Benjamin Bikman, PhD

R
BeNBELLA

BenBella Books, Inc.
Dallas, TX





OEBPS/images/copy.jpg
))))

R
)
>
il
M
ul
=
>

i
T





OEBPS/images/f0010-01.jpg
Insulin Resistance

High

. Normal

Type 2 Diabetes

O Insulin
M Glucose





