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			This book is not intended as a replacement for qualified, professional medical care. It is not intended to diagnose, prevent, treat, or cure any disease. Individuals with high cholesterol and/or those at risk for cardiovascular disease should first consult with their personal physician for medical clearance before making any of the dietary and lifestyle changes recommended in the Cholesterol Down Plan. The Cholesterol Down Plan should not be substituted for a physician-prescribed statin drug without the express permission of your personal physician. Statins have been scientifically proven to lower the risk of death from cardiovascular disease, whereas the Cholesterol Down Plan has not yet been shown to prevent heart disease or heart attacks. Several of the steps outlined may produce adverse reactions in some people and could potentially interact with over-the-counter and prescription medications. While every effort has been made to provide accurate and up-to-date information, this document cannot be guaranteed to be free of factual error. Consult your physician regarding applicability of any information provided in this book for your medical condition. The recipes are not intended for individuals prescribed special diets by their physician. Both the author and the publisher take no responsibility for any consequences that may arise from following the advice set forth within these pages.
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			This book is dedicated to my father, Rudy Bond, who died of a massive heart attack in 1982. Perhaps it was my father’s untimely death from cardiovascular disease that ultimately inspired me to follow my career path in nutrition and wellness. I only hope that I can prevent others from suffering his same fate.

			I also dedicate this book to my beloved husband, Sam, who has always supported me in all ways that have truly mattered: in my education, with our children, and in life. You are the ideal husband for me, for no other could have played your role in such a perfect way. Thank you, and I love you.

			And to my children, Rachel, Mia, and Jason, who are simply my everything.

		

	
		
			Foreword

			By Jennifer H. Mieres, MD, FACC, FAHA

			Despite tremendous advances in the management and treatment of cardiovascular disease, it remains the leading killer of American men and women. This is at least in part due to unhealthy lifestyle choices, particularly when it comes to food and exercise.

			Clinical research over the last several decades has provided overwhelming evidence that lifestyle and dietary factors influence risk of coronary heart disease (CHD)—both favorably and unfavorably. Specifically, the Lifestyle Heart Trial published in JAMA in 1998 was the first scientific study to demonstrate the powerful, positive impact of lifestyle changes such as diet, exercise, stress reduction, and smoking cessation on coronary heart disease.[1] Further data from both the Framingham Study and Multiple Risk Factor Intervention Trial (MRFIT) demonstrated that approximately 85 percent of controllable risk for premature coronary artery disease is the result of one or more major factors: elevated total cholesterol, high levels of LDL cholesterol, diabetes, smoking, advancing age, and a family history of premature heart disease.[2] The 2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease AHA also emphasizes a comprehensive approach to cardiovascular health through sustainable lifestyle changes rather than short-term modifications.[3] The recommendations for adults include consuming a healthy diet that emphasizes the intake of vegetables, fruits, nuts, whole grains, lean vegetable or animal protein, and fish, as well as minimizing the intake of trans fats, red meat, processed red meats, refined carbohydrates, and sweetened beverages.

			Creating lasting habits that support overall cardiovascular health and making the right changes in your food choices and lifestyle can significantly lower your risk of heart disease. On the other hand, living with excess body weight, consuming too much saturated fat, and having high cholesterol are three leading factors that contribute to the progression of atherosclerosis, which is the process of fatty cholesterol-filled plaque accumulating in the lining of the arteries. In particular, elevated levels of cholesterol have been directly linked to plaque buildup in the arteries that supply nutrients to the heart and brain, making high cholesterol a potent risk factor for all cardiovascular diseases, including heart attack and stroke. Data from the landmark Framingham Study and the Multiple Risk Factor Intervention Trial Research Group have established beyond a shadow of a doubt that LDL cholesterol is a significant contributor when it comes to plaque buildup in the arteries and the development of atherosclerotic cardiovascular disease (ASCVD). By taking simple measures to lower your LDL level, you can reduce your risk for heart disease and stroke—maybe even save your life.

			In 2002 the National Cholesterol Education Program, an initiative of the federal government, published the Adult Treatment Panel III (ATP III), which clearly states that significantly reducing LDL cholesterol can halt the progression of atherosclerosis, or plaque buildup in the arteries, to prevent deaths from heart disease and stroke. The guidelines given by ATP III provide the scientific rationale as well as appropriate treatment recommendations for clinical cholesterol management, including both dietary changes and statin therapy, depending on the patient’s category of risk.

			The 1994 landmark Scandinavian Simvastatin Survival Study (4S), a trial of cholesterol lowering in 4,444 patients with coronary heart disease, clearly demonstrated the positive impact of simvastatin (a lipid-lowering statin drug) on reducing deaths from heart disease. According to this study, a mean reduction of cholesterol by 25 percent with the use of a statin was associated with as much as a 46 percent reduction in deaths and heart attacks from coronary heart disease.[4] The 2012 publication from the Cholesterol Treatment Trialists’ (CTT) Collaboration highlighted the findings of a meta-analysis which analyzed data from twenty-seven studies, which included over 134,000 patients to study the effects of lowering LDL cholesterol with statin therapy. They found that over a 5-year period, for every 38 mg/dL reduction in LDL cholesterol through the use of statins, there was as much as a 21 percent reduction in cardiovascular events including death from heart disease.[5]

			There is no question that the introduction of lipid-lowering medications, specifically statins, has significantly increased our treatment strategies for hypercholesterolemia (elevated levels of the soft, waxy fat cholesterol in the blood) and has clearly resulted in fewer deaths from all cardiovascular diseases. The current AHA prevention guidelines recommend statin therapy as first-line treatment for preventing ASCVD in patients who have elevated LDL cholesterol levels (≥190 mg/dL), those with diabetes mellitus, those who are between forty and seventy-five years of age, and those determined to have a sufficient ASCVD risk after consulting with a clinician.

			However, many people remain fearful of the side effects of statins, are averse to the idea of taking prescription medications, or are unable to get their LDL cholesterol to the recommended level on drugs alone. Recent studies have demonstrated that combining specific foods (nuts, plant protein, viscous fibers, plant sterols) can reduce LDL-C by as much as 15 percent when combined with a healthy diet and provides similar outcomes as low-dose statin therapy.[6],[7] According to the American Heart Association’s “Life Essential 8,” which describes the key steps for supporting cardiovascular health, a heart-healthy lifestyle that includes attention to diet and exercise can lower the risk of heart disease by as much as 80 percent.[8] Managing your lipids remains the cornerstone of addressing ASCVD, and there is a large and growing number of non-statin therapies available to manage elevated cholesterol levels.

			For people who are statin hesitant and interested in a non-statin therapy, Dr. Brill’s Cholesterol Down Plan provides an effective strategy to begin the process of cholesterol-lowering as a trial before using prescription drugs. In Cholesterol Down, Dr. Brill provides a practical, accessible approach for the reduction of LDL cholesterol levels without prescription drugs. Dr. Brill’s plan is highly effective, and in addition to the scientific evidence to support her recommendations, the testimonials of her patients’ success lend substantial credence to her approach. In cases where changes in diet and lifestyle may not be sufficient in lowering LDL cholesterol to recommended levels, lipid-lowering therapy (e.g., statins) may be prescribed as adjunct treatment.

			

			—

			On a personal note, one of my close friends came to me as a patient after learning she had an elevated total cholesterol level of 228 and LDL of 138 and triglyceride levels of 155.

			Joanne’s story was classic. She had a family history of elevated cholesterol (both mother and father took statins for elevated cholesterol levels), a family history of heart disease, and as she approached menopause from the age of forty-four to her current age of forty-six, she began to notice a yearly increase in her cholesterol levels. She was reluctant to start statin therapy and wanted to try changes in diet and exercise instead.

			After reviewing her daily diet and routine, we both agreed that her diet and sedentary lifestyle were far from being heart healthy. She was ten pounds overweight, exercising at most twice a week, and put little effort into eating a balanced, low-fat diet. We agreed on a trial of lifestyle and diet modifications with a focus on the following six steps of Dr. Brill’s Cholesterol Down Plan: (1) Thirty minutes of exercise at least five days a week; (2) oatmeal; (3) apples; (4) beans; (5) almonds; and (6) six Metamucil capsules. In addition, I encouraged her to include more fruits and vegetables in her daily diet.

			After four weeks on the plan, she had lost about six pounds and reduced her cholesterol levels to: total cholesterol of 213 (down from 228) and LDL of 117 (down 21 points from 138). HDL (good cholesterol) increased from 79 to 84. She is now determined to try all ten steps of Dr. Brill’s Cholesterol Down Plan.

			Like Dr. Brill, I believe it is of great importance that we be proactive and take ownership of our bodies and our heart health. The simple, consistent, and inexpensive lifestyle therapy outlined in her Cholesterol Down Plan could be the most important investment you make in your future health.

			—Jennifer H. Mieres, MD, FACC, FAHA,

			professor and associate dean, Donald and Barbara Zucker School of Medicine at Hofstra/Northwell, and co-author of Heart Smarter for Women: Six Weeks to a Healthier Heart

		

	
		
			Preface

			Heart disease continues its reign as America’s most relentless killer, claiming more lives of both men and women than any other condition in the United States. Yet beneath this sobering reality lies a remarkable story of progress. According to the American Heart Association, the death rate from cardiovascular diseases has plummeted by half between 1924 and 2024—a transformation that translates into millions of lives extended and improved annually. This statistic isn’t merely impressive; it represents one of medicine’s greatest triumphs—a victory won through science, awareness, and individual action.

			This dramatic shift didn’t happen by chance. The introduction of revolutionary treatments like coronary stents, the awakening of public consciousness to heart-healthy living, the steady decline in smoking rates, and the development of potent LDL-lowering medications have all contributed to this quiet revolution in cardiovascular health. Each advancement, from sophisticated surgical techniques to public health campaigns promoting exercise and nutrition, has added another layer of protection against what was once considered an inevitable fate for many Americans.

			Yet despite these remarkable advances, one fundamental truth persists: lowering LDL cholesterol remains our most powerful weapon against heart disease. The science supporting this approach has only grown stronger over the decades, reinforced by countless studies and clinical observations that form an irrefutable body of evidence. As our understanding deepens, the central role of LDL cholesterol in cardiovascular disease becomes increasingly clear.

			LDL cholesterol—often called the “silent architect” of arterial disease—orchestrates the gradual accumulation of plaque within our vessels, narrowing these vital pathways and setting the stage for heart attacks and strokes. This process, atherosclerosis, begins stealthily, often decades before symptoms appear. By the time chest pain or shortness of breath signals a problem, the disease has frequently progressed to a dangerous stage. The science is unequivocal: reduce your LDL cholesterol, and you diminish your risk of these life-altering events.

			In the decade since I first published Cholesterol Down, I’ve been deeply moved by the thousands of readers who have shared their success stories. I hear from a great many people who have discovered they can take control of their cholesterol naturally, without necessarily resorting to medications. Their testimonials arrive in my inbox weekly—stories of individuals who followed the program and watched their LDL numbers drop by 30, 40, even 50 points. With the enhanced strategies in this revised edition, even more dramatic improvements are now possible.

			What makes these successes particularly remarkable is that they were achieved through accessible, natural methods. The Cholesterol Down approach doesn’t require expensive equipment, exotic ingredients, or complicated regimens. Instead, it harnesses the power of simple dietary additions, moderate lifestyle adjustments, and evidence-based natural compounds that work synergistically to improve blood cholesterol levels. This accessibility has democratized heart health, proving that significant cholesterol reduction isn’t a privilege reserved for those with abundant resources or medical access—it’s achievable for virtually anyone willing to implement these strategies consistently.

			Though the core science behind the original Cholesterol Down program stands firm, our understanding of cardiovascular health continues to evolve at a breathtaking pace, enabling me to create an even more powerful LDL-lowering lifestyle strategy than was possible a decade ago. The last decade has brought remarkable insights into the role of inflammation in heart disease and the varying impacts of different dietary patterns on cholesterol metabolism. We now have a deeper understanding of how excess body fat affects cardiovascular function. Perhaps most importantly, we’ve accumulated stronger evidence about which natural approaches yield the most significant benefits for cholesterol management.

			This revised edition incorporates these latest research findings and refined approaches that have emerged over the past decade. Most significantly, I’ve replaced an entire chapter with a more potent LDL-lowering strategy supported by compelling new scientific evidence: calorie restriction. You’ll also find updated recommendations on optimal intake levels for plant sterols, the latest on soluble fiber’s mechanisms of action, and new scientific data supporting the concept that combining certain foods can amplify their cholesterol-lowering effects. Recognizing that overweight and obesity are intimately tied to higher cholesterol levels, I provide simple, practical nutritional advice on eating healthy and weight loss. I’ve included a deep dive into the remarkable effect that losing body fat has on LDL cholesterol and offer a balanced perspective on the latest GLP-1 weight loss medications and their potential role in cardiovascular health.

			The strategies I present aren’t merely theoretical—they’re proven pathways to better heart health that have already transformed countless lives. Unlike fad diets or trendy supplements that promise miraculous results without scientific backing, every recommendation in this book is grounded in peer-reviewed research and clinical experience. I’ve carefully evaluated the evidence, separating well-established findings from preliminary research, giving you clarity about what’s definitively known versus what’s still being investigated.

			What distinguishes this approach from conventional medical management isn’t opposition to medication but its emphasis on natural methods as either an alternative or a complement to drug therapy. Statins and other pharmaceuticals play a crucial role for many people, but for some readers, this program has allowed them to avoid medication entirely. For others, it has enabled them to reduce their dosage or enhance the effectiveness of their prescribed regimen. The goal isn’t to replace medical care but to expand our arsenal of effective strategies for controlling cholesterol.

			This new edition also addresses the evolving landscape of heart disease risk factors. While LDL cholesterol remains central to cardiovascular risk, we now recognize that other factors—triglyceride levels and inflammation markers—also play significant roles. I’ve incorporated targeted strategies for addressing these additional factors, creating a more comprehensive approach to heart health that extends beyond simple LDL reduction. The relationship between body composition and cholesterol levels receives special attention, reflecting groundbreaking research on how modest weight loss can dramatically improve your lipid panel.

			As you embark on this journey through these pages, remember that knowledge alone doesn’t change health outcomes—only action does. The information contained here isn’t just about understanding cholesterol; it’s about empowering you with practical, natural strategies to transform your cardiovascular health and potentially add vibrant years to your life. Each step you take—adding psyllium to your morning routine, incorporating more beans into your diet, or taking a daily walk—represents a small victory in your personal battle against heart disease.

			The path to lower cholesterol isn’t always easy, but it’s undeniably worthwhile. The choices you make today will echo through the years ahead, potentially sparing you and your loved ones from the devastation that cardiovascular disease can bring. As someone who has dedicated my career to this field, I can assure you that few health investments yield greater returns than protecting your heart.

			Welcome to the new edition of Cholesterol Down. Your heart’s future may well depend on what you discover within these pages—pages that now contain an even more powerful approach to naturally lowering your LDL cholesterol and protecting your cardiovascular health.

		

	
		
			Introduction

			My father died prematurely of a heart attack, so when my doctor told me during a routine physical examination in 2004 that my LDL or “bad” cholesterol had reached a dangerously high level, I had cause for immediate concern.

			As a nutritionist and marathon runner with an active lifestyle and healthy plant-based diet, I was shocked to find myself among the 105 million Americans who suffer from high cholesterol. Furthermore, as a woman, I assumed my gender would protect me—at least until after menopause. But the truth is that no one is safe. Genes as much as lifestyle factor into cholesterol levels, and everyone is vulnerable.

			Statin drugs are the most common treatment for rapidly reducing cholesterol—though they are notorious for their safety concerns and long list of potential side effects, confirmed to me in many anecdotes told by my patients over the years. I’ve always been reluctant to take prescription medicines, and when my doctor suggested that I begin statin treatment immediately, I knew there had to be a better way—a healthier, drug-free plan for lowering LDL cholesterol.

			So I began developing a diet and exercise prescription, based on a mixture of foods scientifically proven to effectively lower LDL cholesterol, experimenting on myself and willing patients. I was amazed to find that after several months on this program, my “bad” cholesterol had dropped from 160 mg/dL to 107 mg/dL, a 33 percent reduction! Further research revealed that even a remarkably short four-week time frame was sufficient to promote a significant drop in LDL cholesterol. Several of my patients tried my four-week plan with incredible results. One patient lowered her LDL cholesterol 71 points, from 211 mg/dL to 140 mg/dL (a 34 percent reduction). A young man with a strong family history of heart disease lowered his “bad” cholesterol from 150 mg/dL to 80 mg/dL (an astonishing 47 percent drop in LDL cholesterol). These results are comparable to those achieved after a starting dose of a statin drug—only without the side effects.

			This safe and easy-to-follow plan has yielded such miraculous results that I decided to write a how-to book that others could benefit from. Cholesterol Down is the result—a clear, practical, drug-free cholesterol-lowering plan based on solid scientific research.

			Statin Drugs: What Are the Side Effects?

			“My muscles and joints ached so much that I couldn’t get out of bed and walk across the room! My doctor took me off Lipitor and tried two more statin drugs, but I just couldn’t stand the side effects.” A patient shared this story with me, driving home the fact that some individuals do experience intolerable side effects from taking statin drugs. Here is a list of the most commonly reported adverse side effects:

			
					
					Headache.

				

					
					Gastrointestinal complaints (nausea, upset stomach, diarrhea, constipation).

				

					
					Fatigue, flu-like symptoms.

				

					
					Elevated liver enzymes called transaminases (a potentially serious side effect).

				

					
					Myalgia. Muscle soreness, weakness, or pain without an associated elevation of creatine kinase (a muscle enzyme detected in the bloodstream).

				

					
					Myopathy (severe myositis or inflammation of the muscle). Muscle aches or weakness with an associated elevation of creatine kinase.

				

					
					Rhabdomyolysis (serious myopathy). Muscle aches or weakness with a marked elevation of creatine kinase and other muscle enzymes. In addition, in this rare but severe and life-threatening side effect, the muscle cells break down and release myoglobin (a muscle protein) into the bloodstream. This can result in kidney malfunction and ultimately kidney failure.

				

			

			Sources: Connie B. Newman et al., “Statin Safety and Associated Adverse Events: A Scientific Statement from the American Heart Association,” Arteriosclerosis, Thrombosis, and Vascular Biology 39, no. 2 (February 2019): e38–e81.

			Who Should Go on This Plan

			This plan was designed for otherwise healthy adults who want to lower their LDL or “bad” cholesterol using a safe and effective drug-free approach. Others may already be taking prescription statin drugs but may not have reached their physician-recommended LDL goal level. The Cholesterol Down Plan is also ideal for these individuals, who should use it to supplement statin drugs in order to keep their dosages low enough to reduce the risk of dangerous side effects associated with higher statin doses. As an adjunct to statin therapy, the Cholesterol Down Plan can be very effective for those high-risk individuals who need to attain the new government-advocated ultra-low LDL goal.

			How to Use This Book

			There are two main parts to this book. Part I (Chapters 1 through 3) provides the scientific background for the Cholesterol Down Plan and gives you a foundation for Part II, the diet section. Part I teaches you everything you need to know about cholesterol, your diet, and heart disease, and why targeting LDL cholesterol is the focus of the Cholesterol Down Plan. If science is not your cup of tea, simply skip to Part II, the diet section, to start bringing your cholesterol down now.

			Part II (Chapters 4 through 13) lays out the ten steps, one step per chapter, of the Cholesterol Down Plan. Before you begin the plan, I suggest you read all the steps and pay particular attention to the caveats at the end of each chapter. After getting the go-ahead from your physician, begin by assessing your starting point: have your blood analyzed and obtain your initial LDL value. Make several photocopies of the Ten-Step Daily Checklist (see Appendix 1), purchase all the components, and you’re ready to begin. Checking off your daily steps will help you reach your aim of getting in all ten steps every day. Retest your blood every four weeks to track your progress. Regarding the fiber steps, remember to build up slowly to prevent any gastrointestinal distress. Start with half the prescribed amounts and add a little more fiber into your diet each day. Also, be sure to drink plenty of fluids.

			The Appendixes provide tools for helping you stick to the Cholesterol Down Plan. In addition to the Ten-Step Daily Checklist, there is a six-month LDL Cholesterol Progress Chart (Appendix 2), two weeks of sample menus (Appendix 3), healthy recipes incorporating the required foods in the plan (Appendix 4), and tools to help you calculate your own risk for heart disease (Appendix 5).

			How This Book Differs from Other Cholesterol Books

			This book is unique in that it not only provides a clear, step-by-step plan outlining exactly what to do—what foods to eat and in what amounts and how to exercise and how much—in order to significantly lower your cholesterol, but it also gives you the scientific basis behind each step so you understand why the plan works and how each step of the plan lowers LDL cholesterol in a different way for the maximum cumulative effect.

			Cholesterol Down is the culmination of my experience as a licensed dietitian, exercise physiologist, certified wellness coach, and cholesterol patient myself. Based on my own needs and those of my patients, it’s extremely user-friendly and designed to make it easy for you to stay on track.

			I hope that this book will be a powerful, potentially lifesaving tool for you and the millions of Americans who want a safer, natural alternative or supplement to statin drugs for getting LDL cholesterol down.
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						[image: ]
					

				

				Everything You Need to Know About Cholesterol, LDL, and Heart Disease

			
		

	
		
			
				Chapter 1
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				Cholesterol 101

			
			
				The doctor of the future will give no medicine, but will interest his patients in the care of the human frame, in diet, and in the cause and prevention of disease.

				—Thomas Alva Edison, American Scientist and Inventor (1847–1931)

			

			Cardiovascular Disease: Will It Be Your Cause of Death?

			Odds are that you will die from some form of cardiovascular disease—our nation’s deadliest epidemic—be it a heart attack, stroke, high blood pressure, or other disease of the heart and blood vessels. In the United States, one person dies from cardiovascular disease approximately every thirty-three seconds. Combine that overwhelming death toll with the staggering $422.3 billion estimated direct and indirect cost of cardiovascular disease for 2023, and you begin to grasp the magnitude of this huge public health concern.[1]

			More fearful that you will die of cancer? Recent American Heart Association statistics reveal that you are much more likely to succumb to a disease of the heart or blood vessels.[2] Currently, more than twice as many Americans die of cardiovascular disease than of cancer. In fact, cardiovascular disease claims more lives than the next four leading causes—cancer, respiratory diseases, accidents, and diabetes—combined.

			If you are a woman and think your gender will protect you, you should know that in 2023 almost half a million American women died of cardiovascular disease, mainly heart disease. In fact, according to the American Heart Association’s 2024 statistics, a woman’s odds of dying from heart disease far surpassed her chances of dying from breast cancer (1 in 30 women who died did so of breast cancer, while 1 in 2.6 died of cardiovascular disease). Furthermore, more women succumbed to cardiovascular disease than men—approximately fifty thousand more women than men. The truth is that women are different from men, both in the symptoms of heart disease that women exhibit and in the propensity of women to exhibit a different but just as deadly type of heart disease, “coronary microvascular disease,” which is a hardening of the minute arteries that feed the heart (they are too tiny to show up on a typical angiogram). According to new findings, high cholesterol and high blood pressure are among the leading causes of this condition.[3]

			The good news is that lifestyle modifications will provide you with a powerful measure of protection against diseases of the heart and blood vessels, including microvascular disease. By following the easy ten-step Cholesterol Down Plan outlined in Part II of this book, you can lower your “bad” cholesterol—and maybe even save your life.

			
				
					[image: ]
				

				According to the World Health Organization’s report Global Strategy on Diet, Physical Activity, and Health, various forms of cardiovascular disease resulted in an estimated 17.9 million deaths globally in 2019, representing 32 percent of all global deaths. Of these deaths, 85 percent were due to heart attack and stroke.

				Source: “Cardiovascular Diseases (CVDs),” World Health Organization, July 31, 2025, www.who.int/​news-room/​fact-sheets/​detail/​cardiovascular-diseases-(cvds).

			

			What Causes a Heart Attack or Stroke?

			A heart attack or stroke is ultimately caused by a corroding of LDL particles that accumulate within the inner arterial wall, resulting in inflammation and eventual thickening of the arterial walls leading to the heart or brain, a process called atherosclerosis. This slow, progressive disease typically starts in childhood, when cholesterol, cellular debris, fat, calcium, and other compounds begin building up in the large arteries. Over time, a poor diet and sedentary lifestyle predispose our arteries to clogging up with this thick mass of gunk, called plaque, often with fatal consequences. Eventually the plaque ruptures and a blood clot forms; the flow of blood, oxygen, and nutrients is blocked, and a heart attack or stroke ensues.

			Fortunately, there are a number of simple lifestyle changes that can protect your arteries from atherosclerosis. In later chapters, you will see how the Cholesterol Down Plan works to dramatically cut your cholesterol and reduce your chances of developing cardiovascular disease, including atherosclerosis.

			
				Where Your Body Stores Cholesterol

				Cells. Over 90 percent of all the cholesterol in the body is found in cell membranes. A great deal of cholesterol is also located in the nervous system, concentrated in the cells of the brain and spinal cord.

				Liver. Huge amounts of cholesterol are found in the liver as a main component of bile, the digestive juice produced by the liver and stored in the gallbladder.

				Steroid hormones. Cholesterol is a primary structural element of steroid hormones such as cortisol and aldosterone and the sex hormones, so a high concentration of cholesterol is found in the glands where these products are synthesized. Cholesterol allows women to be feminine and men to be masculine—it’s a building block of the sex hormones estrogen and testosterone.

				Bloodstream. Cholesterol is found in the bloodstream as “blood cholesterol” in small circular packages called lipoproteins.

			
			What Is Cholesterol, Anyway?

			Everyone talks about cholesterol, but few people actually understand what it is. In physical terms, it is a white fat-like substance with a consistency like candle wax that can be found nearly everywhere in the body: in the membranes of all cells, in the bile stored in the liver, in steroid hormones, and—most important for the purposes of this book—floating through the bloodstream in transport vehicles known as lipoproteins. Despite its bad rap, some cholesterol is vitally important for good health, as it is a major building block for many structures within our bodies—even our bones and teeth, as cholesterol is a precursor for vitamin D.

			The Cholesterol Transit System

			Oil doesn’t mix with water, so it shouldn’t be a surprise that oily cholesterol doesn’t mix with blood, which is basically salty water. The body solves this problem by producing waterproof cholesterol transporters called lipoproteins. In addition to cholesterol, lipoproteins also ferry around dietary fat (known in scientific circles as triglyceride or triacylglycerol) and the fat-soluble vitamins E, D, A, and K. If you were to assemble a lipoprotein, you would need four building blocks: protein, cholesterol, triglycerides, and phospholipids (another type of waxy fat-like material found in high concentration in cell membranes). The amount of each substance varies depending on the class of lipoprotein.

			The Four Types of Lipoproteins

			Lipoproteins are divided into four main classes according to density: chylomicrons, VLDL, LDL, and HDL (Figure 1.1). Lower-density lipoproteins are characterized by a higher fat-to-protein ratio (fat is lighter) and therefore float more easily in the blood. Here are the basics about the four classes of lipoproteins, in order of increasing density.

			
					
					Chylomicrons are the least dense of all the lipoproteins and are basically just big balls of fat (triglycerides), with a makeup of about 90 percent fat, a touch of phospholipids, some cholesterol, and a smidgen of protein.

				

					
					VLDL (very low-density lipoprotein) carries a great amount of fat, some phospholipids, and cholesterol. The high fat content of VLDL makes a large quantity of this lipoprotein in the blood undesirable.

				

					
					LDL (low-density lipoprotein, or “bad” cholesterol) has only a fraction of the fat and double the percentage of protein of VLDL and is very high in cholesterol. This lipoprotein carries the majority of cholesterol in the blood and is considered the unhealthy one.

				

					
					HDL (high-density lipoprotein, or “good” cholesterol) is a spherical blob of mostly protein (albeit a type different from that found in LDL), some cholesterol, phospholipids, and very little fat. The densest of all the lipoproteins, HDL is the healthy one.

				

			

			
				
					[image: Bar chart where the vertical axis shows percent composition from 0 to 100, and the horizontal axis lists the four lipoproteins, with an arrow labeled “Increasing density” pointing from chylomicron toward HDL. A key identifies solid black bars as fat (triglycerides), open bars as phospholipids, light gray as cholesterol, and dark gray as protein. Chylomicrons are about 95% fat with very small amounts of phospholipids, cholesterol, and protein. VLDL is about 70% fat, roughly 15% phospholipids, about 10% cholesterol, and a small amount of protein. LDL has a small fat bar, about 25% phospholipids, high cholesterol around the mid‑40% range, and almost 30% protein. HDL has very little fat, high phospholipids around 30%, cholesterol about 20%, and the highest protein content at about 50%.]
				

				
					Figure 1.1. The four lipoproteins—chylomicrons, VLDL, LDL, and HDL—differ in composition.

				
			
			Measuring Your Cholesterol

			Your doctor will ask you to fast overnight before having your blood drawn to measure your lipoprotein levels. Fasting ensures that the chylomicrons are gone and have no effect on the sum total of cholesterol or triglycerides swimming around your bloodstream. The lab report will analyze your blood specimen for HDL, LDL, and VLDL. It will show the amount of “good” cholesterol (HDL), “bad” cholesterol (LDL), and triglycerides (blood fat) in the bloodstream. Your doctor may also test you for some risky particle characteristics—such as small and dense LDLs, small HDLs, or big VLDL particles—if you are at high risk for heart disease.

			
				When It Comes to LDL, Size Matters

				The most dangerous situation is when cholesterol is transported in a barrage of small, dense LDL particles that can slip through the cracks and congregate within the arterial wall. Numerous studies have shown that when one reverses the lipoprotein transport patterns—from a dangerous pattern of small, heavy LDL particles to a heart-healthy pattern of very few large and fluffy LDL particles—there is significantly less risk of heart attack. The steps in the Cholesterol Down Plan will help alter the size and shape of your LDL particles for maximum heart protection.

				The key to a healthy blood test lies in the cholesterol transport: where the cholesterol goes, how it gets there, and how much of it accumulates. The blood test measures the quantity of cholesterol transport vehicles (aka lipoproteins). A healthy blood test shows a high number of HDL cholesterol transporters (the lipoprotein that carries cholesterol out of the arteries back to the liver for degradation). Too much LDL is unhealthy because it can build up in the inner arterial wall that feeds the heart and brain. In combination with other substances, the cholesterol in LDL forms plaque, which clogs the arteries (atherosclerosis). If a blood clot forms, cells downstream die, and a heart attack or stroke occurs. Atherosclerosis is therefore a disease process related to problems with cholesterol transport.

				Numbers Your Doctor Will Be Concerned About

				
						
						High total cholesterol. This number reflects the total amount of cholesterol found in all the lipoproteins (LDL, HDL, VLDL) circulating in the blood. According to the American Heart Association, a value of less than 200 mg/dL is desirable for a relatively low risk of heart disease.

					

						
						Low HDL. To keep your heart and blood vessels in top shape, it is beneficial to have as high a concentration of HDL particles in the blood as possible. Too low an amount is unhealthy. According to the American Heart Association, a value of less than 40 mg/dL heightens your risk of heart disease.

					

						
						High LDL. The higher your LDL, the higher your risk of heart and vessel disease. As you shall learn, LDL is the most telltale sign of risk. According to the American Heart Association, an optimal level of LDL cholesterol is less than 100 mg/dL. (See Chapter 2 for an in-depth discussion of why high LDL is so risky.)

					

						
						High triglyceride. Your triglyceride value reflects the amount of blood fats circulating. A high number is also a risk factor for heart disease. According to the American Heart Association, a normal triglyceride level is less than 150 mg/dL.

					

						
						High ratio of total cholesterol to HDL. Some physicians use the ratio of total cholesterol to HDL cholesterol to determine risk for heart disease. A high number means there is too little “good” cholesterol and too much “bad” cholesterol. According to the American Heart Association, the optimal ratio is 3.5:1 or less.

					

				

				Source: “What Your Cholesterol Levels Mean,” American Heart Association, February 16, 2024, www.heart.org/​en/​health-topics/​cholesterol/​about-cholesterol/​what-your-cholesterol-levels-mean.

			
			HDL, the Lifesaving Lipoprotein

			HDL is manufactured in the small intestine and the liver, its primary source. As it moves through the bloodstream, it takes in excess cholesterol that leaches out of tissue cells and, most important, excess cholesterol building up in the inner arterial wall. HDLs unload this cholesterol in the liver, where it is then excreted via bile, a process referred to as “reverse cholesterol transport.” Other lipoproteins bring cholesterol into the cells, so it is this reverse transport from the cells to the liver that distinguishes HDL as the “good” cholesterol. An elevated level of HDL has been associated with a reduced risk for heart disease. HDL confers heart-protective benefits in four ways.

			
					
					HDL circulates around the body, picking up excess cholesterol and bringing it back to the liver for disposal (reverse cholesterol transport).

				

					
					HDL is an antioxidant, capable of dismantling rogue free radical molecules that oxidize the protein in the LDL particles—a contributing factor to atherosclerosis. (Oxidation is the same process that produces rust on metals.)

				

					
					HDL exhibits anti-inflammatory activity (like aspirin) and can decrease the inflammation linked with the atherosclerotic process.

				

					
					HDL lessens the ability of the blood to form clots, thus reducing the risk of heart attack or stroke.
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								HDL (“Good” Cholesterol)

							
								
								LDL (“Bad” Cholesterol)

							
						

						
								
								What it is composed of

							
								
								Mostly protein, some cholesterol and phospholipids, very little fat

							
								
								Mostly cholesterol, a moderate quantity of protein and phospholipids, and some fat

							
						

						
								
								Where it is produced

							
								
								Almost all HDL is formed in liver cells, with a small quantity produced by intestinal cells

							
								
								Cells of the liver and intestine produce VLDL; LDL evolves from VLDL

							
						

						
								
								Where it is found

							
								
								In the bloodstream and inner arterial wall

							
								
								In the bloodstream and inner arterial wall

							
						

						
								
								Direction of transport

							
								
								From the cells of the body to the liver

							
								
								Initially from the liver (as VLDL) to all cells throughout the body

							
						

						
								
								Effect on the arteries leading to the heart and brain

							
								
								Protects against the development of atherosclerosis

							
								
								Promotes the development of atherosclerosis

							
						

						
								
								Effect of quantity on heart health

							
								
								Low amount is a risk factor for heart disease

							
								
								High amount is a risk factor for heart disease

							
						

						
								
								Optimal particle size

							
								
								Larger-sized HDL particles (HDL2b) are most protective (indicating active reverse cholesterol transport)

							
								
								Larger-sized LDL particles are desirable, as small, dense LDL particles increase risk of atherosclerosis

							
						

						
								
								Optimal amount

							
								
								Greater than 40 mg/dL; the higher the better

							
								
								Less than 100 mg/dL; the lower the better

							
						

					
				

			

			LDL, the Deadly Lipoprotein

			LDL is the chief cholesterol carrier in the blood, ferrying approximately 70 percent of the body’s blood cholesterol around the network of arteries. Basically, this lipoprotein is loaded with cholesterol. Unlike HDL, LDL is not directly manufactured in the liver. Instead, a different type of lipoprotein is first produced by the liver, the parent lipoprotein called VLDL. After circulating around the bloodstream, VLDL loses much of its fat (triglyceride) cache to various bodily cells to become LDL. LDL is designed to take cholesterol to cells that have run short, as cells require some cholesterol to maintain proper functioning. Typically, the LDL is taken into the cell and broken down, and then the cholesterol is used to make membranes or hormones. However, when the amount of LDL in the blood gets too high, the situation can become injurious.

			Why Is LDL So Dangerous?

			LDL is commonly referred to as the “bad” cholesterol because high levels of circulating LDL have been linked to an increased risk for atherosclerosis and cardiovascular disease. LDL is the most dangerous lipoprotein, not only because each particle is made up of mostly cholesterol (roughly 45 percent) but also because of its destination. LDL carries cholesterol to the arteries, infiltrates their walls, and goes through a series of transformations that trigger plaque buildup.

			What Does This “Bad” Cholesterol Look Like?

			LDL cholesterol is a round lipoprotein that shuttles the bulk of the cholesterol in the blood. The inner core contains oily cholesterol molecules, each with a fatty acid chain dangling from it. Also found within the core is a lesser amount of triglyceride molecules intermingling with the cholesterol esters. Seventy-five percent of the cholesterol within the LDL is in this bound-up (esterified) form, concentrated within the inner core. The greater the concentration of these “chained” cholesterol molecules in the LDL, the more susceptible the LDL molecule is to oxidation (which instigates the catastrophic events that make up the

			
				
					[image: Diagram of a low-density lipoprotein (LDL) particle showing a roughly spherical cluster of small shaded spheres forming the outer shell, labeled “Phospholipid” and “Free Cholesterol,” wrapped by a thick looping strand labeled “Apolipoprotein B-100,” with the cutaway interior filled with densely packed rodlike shapes labeled “Esterified Cholesterol” and larger inner droplets labeled “Triglyceride”.]
				

				
					
				
			
			
			Eating Your Way to a Heart Attack

			
			
			How Is Cholesterol Absorbed from the Intestinal Pool into the Body?

			
			
			The Liver, a Cholesterol Factory
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