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Introduction


It happened shortly before noon on January 5, 2021. I was in my kitchen making lunch when I turned to get something out of the refrigerator, and felt a sudden pain in my chest. At first, I thought my pec muscle was tightening up after the workout I’d done forty-five minutes prior. But then the pain intensified, and soon it was so bad I couldn’t continue cooking. I turned off the stove, stood still for a moment in the kitchen, and then—feeling flushed and hot—walked outside, into the backyard, to sit for a minute and cool off.

Outside, the pain continued to intensify. I realized that whatever was happening to me wasn’t normal, and that I needed to get help immediately. I thought for a moment about driving myself to the hospital, but the mounting intensity in my chest convinced me to call 911 instead. When the EMTs arrived, I walked a few steps to the stretcher and off I went in the back of an ambulance.

Inside the ambulance, the pain ratcheted so much that I couldn’t keep a lid on it. I felt sorry for the EMT riding with me, who had to listen to my wails. When we arrived at the hospital he wheeled me into the ER and handed the doctor a printout. The doctor looked at it and instructed her team: “Possible STEMI, prep the cath lab.”

An ST-elevation myocardial infarction, or STEMI, is a heart attack in which one of the three major arteries gets blocked. When a STEMI occurs in the left anterior descending (LAD) coronary artery, as mine did, it is known as a “widowmaker” because only 12 percent of people who experience them outside of a hospital setting survive.

The medical team wheeled me into a room, cut off my shirt, took off my pants and underwear. I felt like there were a million hands on me inserting IVs and prepping for the cardiac catheterization. Nurses bombarded me with questions about my health and how long I had been feeling this pain. I remember asking them not to call my parents just yet; I didn’t want to burden them. Eventually, the nurses wheeled me out of the room and into an elevator, and up we went to the lab.

Once in the catheterization lab, there were more hands, everywhere. At first, they tried to go in through the radial artery in my wrist, before abandoning that for the femoral artery. There was a sudden cold sensation on my groin as they sterilized the site. A male voice next to my left ear told me I was doing great and that it was going to be okay, but someone put defibrillator pads on me “just in case.” I heard the welcome instruction to administer morphine and from there it got hazy, but the pain eased as people worked diligently all around me. When I started shivering, someone covered me with warm blankets.

At the end of the procedure, the interventional cardiologist stood at my side and told me that although he’d found minimal atherosclerosis, a major acute clot had formed in the LAD artery, the largest coronary artery. He performed a balloon angioplasty, placed a stent, and told me it went in beautifully. I uttered an exhausted “thank you” before the man who saved my life turned and walked away.



I make my living as a chiropractor, so though I’m not an MD, I have enough training in anatomy, physiology, pathology, neurology, nutrition, and clinical diagnosis to understand the gravity of what I was experiencing that January afternoon, even while it was playing out.

More importantly, I’ve lived with autoimmune type 1 diabetes since the age of nine. Even as a child, I understood that being diabetic increased my risk of other health conditions, including poor eyesight, weak circulation, and damaged kidneys—and that the diet and lifestyle choices I make to control my diabetes would have a major impact on how long, and how well, I’ll live. Because I’ve never been able to take my health for granted, I’ve always kept tight control of my blood sugars through diet and exercise, and dedicated myself to learning as much as I could about my own health, in order to avoid becoming a statistic.

I’ve also understood from a young age that having type 1 diabetes heavily predisposes me to oxidative stress, insulin resistance, and an imbalanced stress response (all topics I’ll discuss in this book). These predispositions double, or even quadruple, my risk of heart disease. But I’m hardly alone in facing that terrifying prospect. The occurrence of heart disease has reached epic proportions. In 2018, there were approximately 720 thousand first-time heart attacks and 335 thousand recurrent heart attacks in the United States. By 2035, it is estimated that more than 130 million people in the United States will have some form of cardiovascular disease. The annual direct and indirect cost of heart disease and stroke in the United States is estimated at approximately $329.7 billion.1 The cardiovascular system is the human body’s most commonly diseased system, and despite all the latest technology, drugs, and surgeries, it’s getting sicker and sicker, in more and more people.

The medical orthodoxy about heart disease is that saturated fat and cholesterol clog up our arteries, leading to coronary atherosclerosis and heart attacks. It is also thought that measuring cholesterol, especially low-density lipoprotein (LDL) cholesterol, is the best indicator of heart attack risk. As a young adult, when I asked my doctors why people with type 1 diabetes were at particular risk, they offered various explanations of how high blood sugars damage arteries. But I always sensed there was more to the story. Every time I heard something about cardiovascular disease, no matter how far out there it seemed, my ears perked up and I soaked in as much as I could. Through my own health journey and experimentation, my formal medical and nutrition educations, and my relentless independent research, I have tried to learn everything I could about how to prevent this disease.

What I’ve learned about the heart over the years has often surprised me and differed in many ways from what I had been taught and told. For example, the evolutionary origins of the nervous system helps explain current rampant rates of heart disease in the Western world; special characteristics of heart tissue make heart cancer one of the rarest cancer diagnoses a person can receive; a body of research suggests that the heart is not actually the main mover of blood in the body; and the research-based critiques of the widely accepted idea that saturated fat and cholesterol lead to atherosclerosis, or clogging of the arteries, are quite convincing. As a result, my own diet is actually high, not low, in saturated fat, replete with animal proteins, animal fats, and organic vegetables.

My interest in the heart is so deep, in fact, that I wrote a book about it— a first edition of the book you hold in your hands—which I was intending to self-publish within a matter of weeks when I experienced the STEMI. Needless to say, as I lay there in the cath lab, having suffered a major heart attack at the age of thirty-four, I began to doubt that I had any knowledge or authority on the subject to share. I knew my doctors would draw a connection between the heart attack and my high-fat diet and elevated LDL. And they did. One by one, the doctors looked at my chart, saw elevated LDL, and explained that it was the cause of my heart attack. Despite the large amount of evidence presented that LDL does not cause heart attacks, as I lay there on the table, having suffered a major heart attack, with credentialed experts explaining to me the reasons why, I had to ask myself: Why should anyone listen to me?

What happened in the hospital over the next few days changed my mind. Although I was extremely grateful to the people who saved my life, doubts began to surface about my care as early as that first night in the cardiac ICU as a nurse relayed the plan for managing my diabetes during my hospital stay. It was nothing like what I do at home. When I told the nurse my typical protocols, she said she would have to run it by the doctors in the morning. For that night, I would have to take the doses and type of insulin they recommended, not the amounts and types of insulin I use at home. Despite having had nothing to eat for the past twenty-four hours, the stress and inflammation from the heart attack had significantly increased my blood sugar. (Point in fact: When I entered the cardiac ICU, my blood sugar was over 300. Normal for me is below 150. Earlier that day making the lunch I never ate, it was about 87.) The doses they gave me didn’t bring it down, and in my experience, if blood sugar doesn’t come down within a few hours with a given dose of insulin, you get more aggressive. In the hospital, no matter how high my blood sugar tested between meals, they would only administer insulin at mealtimes.

The following day I requested to speak with the doctor. When the resident cardiologist and a pharmacist came in, I told them that I had been managing type 1 diabetes for twenty-five years. They had seen how good my A1c was, so they knew that I could do this on my own. I asked if they would permit me to manage it the way I usually do. But they didn’t budge. They stuck to their plan. And I was stuck with high blood sugars.

All told, they wanted me to take eleven different medications not including my insulin, some of which I was familiar with, many of which I was not. As I watched ESPN, messages kept popping up on the screen telling me I had a new medication, and a moment later, a nurse would come in to try and administer it, but the only doctor I’d spoken to about medication was the cardiologist and that was specifically about insulin. I was uncomfortable taking the other medications until I had an opportunity to speak with a doctor and understand what I was being prescribed, and why. I wasn’t necessarily opposed to taking medication—I get it: I had just had a heart attack—I just didn’t want to take medication I didn’t understand until I had an opportunity to speak with someone who did.

The attending cardiologist arrived for rounds with a handful of interns and residents mid-morning. He began by telling me I needed to take a blood thinner for a year and a baby aspirin every day for the rest of my life to prevent a clot from forming around the stent. This made some sense to me. I had never had a stent in my body. There was no telling how my body would respond to it. However, I also had some concerns about the long-term use of blood thinners and baby aspirin. I was aware that chronic aspirin use has been shown to increase the likelihood of gastrointestinal bleeds and kidney failure (which I’ll cover in chapter 17). As a type 1 diabetic, I already had increased risk of kidney failure. When I asked the doctor’s opinion about the baby aspirin, he told me there is old research suggesting a connection to kidney failure, but that it wasn’t a real concern. I agreed to disagree and moved on to the blood thinner. I told him the few doses of the blood thinner I had taken was giving me bloody noses. He replied that the hospital air is dry, and many patients experienced this.

“What about magnesium?” I asked.

“What about it?” he said. “I know that if you test it in the blood and it’s low you should take it.”

I clarified, “I mean, use it as a blood thinner?”

“Magnesium is not a blood thinner,” the attending cardiologist replied.

I knew that wasn’t true. Magnesium has been shown to decrease viscosity of the blood, especially in combination with vitamin E, and prevent clotting.2 Granted, I didn’t know if it would have the same effect as a medication in preventing a clot after a stent. I was hoping to discuss that. No luck. The doctor told me he was not going to comment further on magnesium because he was only familiar with allopathic treatments, an answer I could respect. However, the doctor then promptly left the room before I had the opportunity to ask any additional questions about the other medications I was being prescribed.

Of course, I’m not an MD, and certainly not a cardiologist. I’m speaking as a well-educated patient: Not having the opportunity to even ask these sorts of questions made me feel like the doctors were treating my disease, a heart attack, instead of assessing me as a patient—and a person. Trying not to be rude with my concerns was starting to become difficult, and yet I also felt it was essential for me to understand the medications I was taking and why. “Informed consent” is supposed to be the hallmark of good medicine, but I felt that I had not been informed about what I was consenting to, or why. How does one navigate this, especially as one is lying in a hospital bed, exhausted and vulnerable, having just suffered a near fatal experience?

That evening I was well enough to move from the cardiac ICU to a room on the cardiology floor. Of the eleven medications that my doctors expected me to take, I had only taken the blood thinner and one of the blood pressure medications, a beta-blocker called metoprolol (aside from the insulin). Metoprolol has been shown to decrease insulin sensitivity over time, so while I don’t think it contributed to the struggles I had regulating my blood sugar that night—I had only had two doses of metoprolol by that point, and my blood sugar struggles probably had more to do with the poor management of my diabetes by the doctors than metoprolol—I later felt surprised that as a type 1 diabetic, I’d been prescribed metoprolol for long-term use, especially as opposed to other beta-blockers, which have been shown to increase insulin sensitivity.

The doctor had also recommended a second blood pressure medication, an ACE inhibitor, but since my blood pressure is normally on the lower end, I decided to take only the metoprolol. I think that was a good decision. In the middle of the night, a nurse came in to take my blood pressure. It had dropped to 98/50, which is very low, even for me. After she left, I realized I was hot. I sat up in bed—slowly—and eventually stood up to turn down the thermostat. Halfway to the thermostat, I got very lightheaded and reached for the wall so I wouldn’t fall over. I steadied myself, turned down the thermostat, and got back in bed, grateful I hadn’t agreed to the additional blood pressure medication.

The next day I persuaded one of the resident physicians to show me the images of my echocardiogram and explain to me what they were trying to accomplish with each of the eleven recommended medications. Many doctors and nurses had already told me that, based on my echocardiogram, the ejection fraction of my heart had dropped to about 35–40 percent. (The ejection fraction is the amount of blood that leaves the left ventricle with each contraction.) A normal ejection fraction is 50–70 percent. The damage done to my heart was in the septum, the heart muscle tissue between the two ventricles. The resident explained that the purpose of the two blood pressure medications was to decrease the workload on the heart by decreasing the signals that tell it to increase pressure or beat faster. This would prevent what is called cardiac remodeling, which is where weakened areas of the heart can change shape, while my heart tissue healed. If my heart did remodel, it could lead to the development of chronic heart failure. I agreed with him that this was important, but expressed my concern with dropping my blood pressure. He said that my body would get used to the medications and that would stop happening.

However, I also know that his recommendations—and the standard of care for cardiac events—are based on the conventional wisdom that the heart is the main mover of the blood in the body. In fact—and I realize this may be hard to accept—there is a good body of evidence, which I discuss in chapter 6, that the heart is not actually the main mover of blood in the body. There is also a body of evidence suggesting there are other methods besides blood pressure medications to upregulate the flow of blood, thereby preventing cardiac remodeling, including a fascinating medicine called ouabain (see chapter 17) and the use of infrared sauna (see chapter 6).

After talking with the resident physician, of the eleven I had been prescribed, I concluded that there were only four medications worth consideration. He thought I should definitely be on the aspirin and blood thinner, as well as the two blood pressure medications.

Later in the day, the cardiac rehab nurse came in. She was very sweet and gave me lots of good information. She said the approach to recovering as much of my heart function as possible was time, rest, and medications. Later in the day a different nurse, the heart failure nurse, came in to educate me on how best to prevent the development of heart failure, which is common after a heart attack. She explained that since my ejection fraction was low, there was a risk of blood getting backed up and that fluid could start to pool in my lungs and other areas of my body. She echoed what the cardiac rehab nurse told me: Time, rest, and medications were the best prevention.

What she said next shocked me. She outlined the recommended diet to prevent heart failure. She told me, first off, that I needed to drastically restrict my salt intake because too much would cause fluid retention. (I will debunk that idea, and other nutrition fallacies, in chapters 10 and 11 and show how it might even be harmful to restrict sodium.) Then we moved on to diet. While the vegetables, fruits, and lean meats on the list were acceptable because they are whole foods, my jaw dropped at the other foods recommended as “heart healthy.” They included canned fruit, fruit juices, instant breakfast, margarine, mayonnaise, tofu, breads and cereals, cornstarch, sherbet, sugar, jellies and jams, graham and animal crackers, and cookies and fig bars. I could not believe she was recommending a diet so high in processed foods, especially the processed grains, sugars, and vegetable oils. I knew, right then and there, that I would not be following the recommended diet. It looked, to me, like a one-way ticket right back into the hospital, and to chronic poor health.

That evening, my nurse told me I might be discharged in the morning. I was relieved. I couldn’t wait to get home and start my own carefully planned heart-healing routine. In the morning, I spoke again with one of the resident physicians and we had a good conversation about my situation. She still thought I should do everything they were telling me to do, like take all the medications, but she also acknowledged that it was obvious I was putting a lot of thought into my decisions.

Then I met a different attending physician for the first time. I told him I had been feeling better every day, and doing very well under the circumstances. He said that was great. Then he said he was not going to have a discussion with me about medication. He’d heard that I’d made up my mind, and he didn’t want to discuss it. I was discharged from the hospital later that morning.

A few days later I was reviewing my medical records, which I had requested be sent to me from the hospital. Aside from it being more information on my care than I had received from anyone in the hospital, one thing struck me as odd. My first night in the cardiac ICU, I had some chest pain, which I was told was normal after the heart attack and stent procedure. One of the nurses called in the resident physician who tried to troubleshoot it. She asked me a lot of questions, and I remember answering one with a lengthy explanation of the stress I had been under. Her response was to prescribe me a Xanax. Nowhere in the medical records did anyone report that conversation. Perhaps they didn’t think my stress was clinically relevant? In fact, as we’ll see in chapters 2 and 8, there is a massive amount of evidence that chronic imbalance in our autonomic nervous system—essentially, our stress response—is a main contributor to heart disease and heart attacks, and that in many ways the diseases of modern society—including heart disease—are a direct result of the massive lifestyle changes humans have undergone in an evolutionarily short amount of time.

I’m not criticizing my care because I’m angry. I understand the strengths and weaknesses of modern medicine—I think most of us do—and I remain incredibly grateful to the people and the medical advances that saved my life. I describe all this to illustrate the dilemma we all must grapple with: that modern medicine has two very different faces. In my case, the production of synthetic insulin and the development of a stent procedure are modern medical miracles that saved my life. I will be forever in debt to those who made those discoveries and perfected those advancements, as well as to those who used them with such skill and care. The flip side is that modern medicine is incredibly lacking. It’s shockingly unenlightened about what actually fosters good health in humans, as well as about managing care following events such as the one I had in a way that will put a patient on the true road to recovery and back in the land of good health.

During my first night in the ICU, I had all but decided there was no way I could release this book. I was filled with self-doubt. But by the time I returned home, I had come to understand that many people have faced—or will face—the sorts of decisions and dilemmas I faced in the hospital. I believe the information in this book is critical for them, and no less relevant or correct because I had a heart attack. It is my hope that the information found in this book can ignite the open conversation about heart disease that is needed to inspire progress and change in our care and understanding of the heart. And while it’s true that I don’t have an MD and I’m not a cardiologist, and I’m cognizant that in our credential-driven world some will write me off entirely on that basis, my credentials are different—and I believe stronger. Aside from having a medical background, I’m a patient. And this is my health. There is not a person in the world for whom the stakes are higher than the patient. It’s not a person’s career on the line. It’s a person’s life on the line.

That said, my goal in writing and publishing this book is not to be right, or to prove anyone else wrong, so much as it is to seek the truth, wherever it may lie. I know we can’t do that without open-minded, honest, and unbiased discourse. I was deeply disturbed in the hospital by the shutdown of conversation about alternative ideas and therapies. As soon as I started to question my doctors’ recommendations and approaches, I felt immediately branded as noncompliant and cast out of conversation—about my own care. All I really wanted was to have a discussion about my treatment options. I was taking the recommendations and my recovery seriously. I valued the doctors’ expertise and opinions and wanted as much information as possible. What in the world is going on with medical care that that’s so threatening? How did we get so far off course?

As soon as I was discharged from the hospital, I began a routine to restore the health of my heart. The rationale behind my approach is laid out in the pages of this book. I was told that if I didn’t restrict salt, eat the recommended diet, or take the aspirin, ACE inhibitor, beta-blocker, and statin, my heart would not fully recover. I did not follow these recommendations.

Instead, I sought the advice of a cardiologist who treats the whole person and who helped me decide what medications to take on a short-term basis, and what ones to avoid altogether. I started by taking two medications, the blood thinner and the ACE inhibitor, for a month, then just the blood thinner for the next six months. After six months, I stopped taking any prescription medications. I’ve also relied on a nutrient-dense diet and supplements like magnesium, taurine, L-arginine, and carnitine, as well as ouabain, and I have procured an infrared sauna and use it often. I make it a top priority to manage stress and expose my body to environments that help it be more resilient in the face of stress. This proved difficult at first because a new stress emerged following my heart attack: My confidence in my health was shaken. At times during my recovery, it felt almost as if my relationship with my heart was strained, like my heart had lost my trust and vice versa. As I healed, recovered, and slowly returned to normal activity, my emotional relationship with my heart recovered as well.

How’s it working out for me? So far so good. At my three-month follow-up, my echocardiogram report indicated that my interventricular septum (the middle part of the heart muscle that was damaged) had gone from “severely akinetic” to only “mildly hypokinetic.” This indicates that the signal conduction of that area of heart tissue was just shy of being normal. My left ventricular ejection fraction had improved from the 35–40 percent to 50–55 percent, the lower end of normal. There was no sign of anything suggesting heart failure.

All this said, I want to be clear. If you have heart disease or any symptoms of heart disease, you should be under the care of your physician or cardiologist. I hope that your doctor’s goal is to find the underlying causes of your disease and get you to the healthiest state possible as well as keep you off of medications, if practical. If this is not their goal, it may be time to find a new doctor. Many of the ideas presented in this book are very different from what you will find within the medical practice of cardiology, a field of medicine that is proving unsuccessful at preventing heart disease and fostering good heart health. Instead, this book presents information about the heart, what it is, why it is there, the ways it can malfunction, and how we can keep it healthy. It is my hope that being under the care of the correct doctor and being armed with the information in this book will empower people to take back control of their health, to prevent—and even reverse—heart disease.





PART I
[image: ]
HEART DISEASE: BILLIONS OF YEARS IN THE MAKING







CHAPTER 1
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Order and Energy


The Purpose of Life


To find the true cause of heart disease, we must go back—way back. All the way back to the origins of life, at least 3.8 billion years ago, and the famous primordial soup of various molecules, including ammonia, hydrogen, methane, and carbon dioxide. There was no order to these molecules … yet … and little to no oxygen … yet.1 Both of those things were to come: oxygen and order both being basic requirements of life as we know it. So how did we get from that primordial soup to oxygen and order—and life as we know it today?

One of the most compelling explanations of how order arose has come from a physicist named Jeremy England at MIT. Dr. England has theorized that the beginnings of life were nothing special—more like an inevitable event given the laws of thermodynamics. In thermodynamics, entropy is the tendency of things to move from order to disorder, meaning that systems don’t like concentrated energy to be concentrated for very long. Any system, including the Earth, will find ways to dissipate energy. England is aiming to prove that living things—be they insects, birds, whales, humans—are the best way that the Earth has “found” to dissipate concentrated sources of energy from an outside source—that is, the Sun.

Essentially, Dr. England says that if we had a bunch of molecules (primordial soup) in an environment with energy constantly pouring in (sunlight), then life eventually emerges as an efficient way for the system to concentrate and then disperse built up energy.2 At first, the Earth was concentrating the Sun’s energy within itself until, at some tipping point, it required temporary storage tanks for the energy and—voila!—life sprung forth: energy-needy storage tanks. If Dr. England is on the right track, this theory has huge implications for our ability to sustain health. Let’s look more into the formation of life and how it connects to avoiding disease.

At first, life was simple. Blob-like gels of molecules, protobionts or protocells, were the precursors to the first single-celled organisms. (Proto means “first.”) The environment was hostile and unpredictable, and protobionts, which could efficiently use the only consistent form of energy around, the Sun, had a survival advantage. The better a protobiont could harvest energy from the Sun in the form of adenosine triphosphate (ATP)—the same molecule of energy currency our bodies use today—the better it could survive. That survival advantage was the beginnings of natural selection. Eventually, the protobionts developed the internal processes to create ATP on their own rather than having to harvest it from the Sun.3 This happened 1.5 billion years ago and set things up for evolutionary advances that led to the first single-celled organisms, prokaryotes (bacterial cells), and eventually to eukaryotes (plant and animal cells).

These single-celled organisms made energy by photosynthesis, and released oxygen into the atmosphere as a by-product. Around the same time, the Earth’s volcanic activity started to decline. These two circumstances led to a shift in the composition of the gases in the atmosphere. There was a decline in the hydrogen, methane, and carbon dioxide gases from the volcanic activity and an increase in atmospheric oxygen from protobionts’ photosynthesis. This dramatic change in the composition of atmospheric gases was disadvantageous to the single-celled organisms that had grown accustomed to an atmosphere heavy in hydrogen, methane, and carbon dioxide. On the other hand, it was highly advantageous to other primitive bacteria, which adapted to use oxygen to make ATP. These opportunistic bacteria flourished on what was becoming an oxygen-rich Earth.

This is amazing if you pause to think about it. But then, something even more amazing happened. Somewhere along the way, one of those primitive oxygen-adapted bacteria took up residence in another larger bacterium that had not yet learned how to use oxygen. It started making energy for the larger bacterium. Both parties apparently decided it was an agreeable arrangement and thus consummated one of the most exciting partnerships in the history of life on Earth: the symbiotic origins of mitochondria in animal cells, including humans (and of chloroplasts in plants).4 These bacteria held on to their DNA and their original cell membrane even as they evolved into our mitochondria—the “powerhouse of the cell” that everyone learned about in middle school biology.

The evidence for this is that they have their own DNA, separate from the DNA found in the nucleus of our cells. Further, they have also been found in the bloodstream on their own, doing their job without the need of a cell to keep them alive.5 These structures are also the only ones in our cells with an inner and outer membrane. This suggests that these once independent entities had a new membrane formed around them in order to become part of the larger bacteria as their energy producer. This relationship still exists today. These bacteria held on to their DNA and their original cell membrane even as they evolved into our mitochondria.

Mitochondria were first seen in modern science by Richard Altman in 1886 and by 1890 he determined they were organelles and dubbed them “bioblasts.” Nearly a decade later, Carl Benda renamed them “mitochondria.” With these bacteria now assuming the burden of energy production, the larger cell could focus on the processes that led to specialization of cells and the formation of multicellular life, about 600 million years ago. Photosynthesizing bacteria used energy from the Sun to build more highly ordered organisms: plants. Plants produced oxygen for the oxygen-hungry bacteria and life continued evolving into more and more complex forms, each one better at consuming and ordering energy than the last. With life, Earth solved its problem of energy buildup from the Sun.

While the symbiotic origins of mitochondria and chloroplasts are well accepted in the scientific community, Dr. England’s thermodynamic theory is still being developed. He has published some promising preliminary studies that support his theory, but many of his peers consider him far from proving it. However, Rahul Sarpeshkar, a professor of engineering, physics, and microbiology at Dartmouth College, said, “What Jeremy is showing is that as long as you can harvest energy from your environment, order will spontaneously arise and self-tune.”

This is an important statement. “Harvesting energy from your environment” is one way of thinking about human health, and warding off chronic disease. Let me explain. If what England is saying is true, the very function of life is to absorb energy that has been concentrated into a system, the Earth, and then disperse it. If we fail at “harvesting energy from our environment,” we will not experience “order and self-tuning.” One way of looking at health is through the lens of order and disorder: Health is order in the system and disease is disorder in that system. A healthy cell is ordered and efficient. A diseased cell is disordered and dysfunctional. In a sense, our ability to absorb energy from our environment influences the order or disorder in our bodies. This, order or disorder, in turn influences the state of our health.

How do we absorb energy from the environment and convert it into a form our bodies can use? That process is the job of our oxygen-using mitochondria. Without this energy-making process, humans would not exist. We would not be able to accomplish the basic tasks to sustain life; our bodies would tend toward disorder. Without our mitochondria making energy, our tissues fail, leading to disorder and death; if our mitochondria are only able to make some energy, we may sustain life but only in a semidisordered state, also known as chronic disease. Healthy mitochondria are imperative for us to continue absorbing energy to maintain the health, or order, in our body tissues.

How do mitochondria make energy? They use oxygen to make ATP—the energy currency of our body—mainly by passing electrons down the electron transport chain (ETC). The ETC is located on the inner mitochondrial membrane. In this process, with the help of the oxygen we breathe, certain molecules are oxidized, meaning they donate an electron. This electron donation is passed down the ETC, and it is this passing along that generates our energy.

Where do we get these molecules that donate electrons? Mainly from the food we eat. Your body can convert sugar into glucose or lactate, or it can burn fatty acids and ketones (the better option). Any of these molecules can be converted into acetyl-CoA, which then runs through the Krebs cycle where it is oxidized, creating more molecules that can donate more electrons down the ETC to make ATP.

Contrary to popular belief, however, food is only a small part of how our bodies get energy. While the mitochondria are the way we use food to create energy in the form of ATP, our bodies can also soak up lots of energy from the environment that surrounds us. This energy is in the form of electrons and has a direct effect on the water in every organ, tissue, and cell in our bodies. Energizing the water in these structures by harvesting electrons from the environment makes everything easier for mitochondria and all cellular processes. We are designed to soak up and dissipate energy. Our ability to do this keeps us in good health.

Our mitochondria are important, and not just so that we can continue to maintain equilibrium with the laws of thermodynamics. Aside from making our energy they are also responsible for cell-to-cell communication, regulating the cycle of cell growth and death, and cell differentiation. Losing these functions is a recipe for disorder and disease. But what causes the damage we see in our mitochondria?

We have been talking a lot about electrons and we are not going to stop now. Any time energy is produced, a waste product is also produced; think exhaust from burning gasoline or heat from burning wood. In the case of our mitochondria, when they burn a fuel source, one of the waste products they produce are free radicals. A free radical is a molecule with an unpaired electron. (Electrons like to travel in pairs and are unhappy when they don’t have one.) If a molecule has an unpaired electron it will look around for one to steal, including from an antioxidant. Luckily, our body makes its own antioxidants, like glutathione and superoxide dismutase, that are good at neutralizing free radicals, something life has done (mitigate free radicals produced in the energy-making process) for billions of years.6 Of course, we must give our bodies the right food to stimulate antioxidant production (see chapter 11).7

Life is all about harvesting energy in the form of electrons from our environment, and health is all about neutralizing the waste products created via this process. We all know that the more “wear and tear” we put on a car the shorter life it will have. This is the same for living things. We have to create enormous amounts of energy to maintain the order in our bodies and counteract the entropy that leads our bodies toward disorder. The problem is that the more energy we produce, the more wear and tear in the form of free radicals we get. This is inevitable, yet wear and tear can happen throughout our lives without us experiencing poor health. We must maintain a balance between the number of free radicals we produce and the ability of our bodies to negate those free radicals. When this balance is off, it will contribute to illness.

Unfortunately, living the way we do in our modern civilizations, we tend not to produce enough internal antioxidants to take care of these free radicals. Most people don’t eat enough of the right nutrients for our body to make our own antioxidants, and they don’t get enough contact with nature to absorb electrons. What’s more is that these days, we are exposed to thousands of unnatural toxins (heavy metals, artificial fragrances, air pollution, etc.) that act as free radicals in our bodies.8 All these free radicals can spell disaster for our mitochondria. Whenever those free radicals—whether produced by mitochondria or an external toxin—aren’t neutralized, they will steal an electron from the nearest place they can. Due to proximity, this often ends up being the membranes of the very mitochondria that made them. When a free radical steals an electron from the mitochondrial membrane, it damages that membrane. If this happens enough, then the mitochondria cannot do their job of enabling us to use and dissipate energy. The breakdown in mitochondria results in chronic disease. When things get bad enough, free radicals can damage many tissues in the body, including the lining of an artery.9

Before we get into the role that mitochondrial damage plays in the heart, let’s look at another consequence of poor mitochondrial health. In the 1920s, Otto Warburg and his team discovered that cancer cells stopped relying on oxidative phosphorylation, the main way our cells make energy, and instead relied on glycolysis and lactate fermentation.10 This is called the Warburg effect and it won him the Nobel Prize in 1931. This effect basically means that instead of using oxygen to make energy, the cells found a way (or were forced to find a way) to make energy without using oxygen.

More recently, metabolic researcher Dominic D’Agostino and cancer researcher Dr. Thomas Seyfried have solidified the metabolic theory of cancer.11 Cancer cells have some interesting characteristics. They are anaerobic (meaning they don’t use oxygen), they are acidic, they are rapidly dividing, and they are undifferentiated.12 So, we have cancer cells that display these unique characteristics. Why? Let’s illustrate this another way.

When a human is conceived, the egg and sperm come together to form a zygote cell. That cell implants itself in the lining of the uterus. At this point, the cell has no blood supply and therefore no oxygen. Initially this cell grows into what is called a morula, and then a blastocyst, by rapidly dividing to start the process of growing a fetus. Interestingly, these early dividing cells are anaerobic, undifferentiated, and rapidly dividing. Sounds like cancer.13 Once the blood supply from the placenta develops at around the two-week mark, the cells of the fetus start to use oxygen and become aerobic, they start to differentiate into different types of cells, and they have more controlled cell division. This is the normal, noncancerous way cells usually act. The key here is the presence of oxygen.

The question is: Why does a cell stop using oxygen and become cancerous? Remember that the mitochondria are the structures in our cells that allow us to use oxygen. When they become damaged, the cell cannot utilize oxygen anymore. This triggers the cell that contains this damaged mitochondria to turn on oncogenes (tumor cells) in the DNA in the nucleus of the cell, which instruct the cell to become anaerobic, undifferentiated, and rapidly dividing cancer cells, the only thing it knows how to do in order to survive. When faced with the inability to use oxygen, the cell must either die or become cancerous. It’s sort of a survival mechanism. The cancer solution keeps the tissue alive short term. Obviously, it is not a good long-term solution.

There are many things that can cause the excess free radicals in our bodies that damage our mitochondria. One is the large amount of toxins our bodies are exposed to on a daily basis. According to Herbert Needleman, who spent his life studying the effect of chemicals on children, at least seventy thousand new chemical compounds have been invented and dispersed into our environment since 1950, and many of them can act as free radicals directly. Free radicals can also increase dramatically when our cells become too reliant on burning carbohydrates (in the form of glucose) for fuel instead of fatty acids and ketones.14 This is what brings us to the heart.

The cardiac myocytes (muscle cells) are some of the most mitochondria-dense cells in the body;15 this is because of the massive amount of energy the heart needs and the large amount of oxygen it uses. Most of our organs prefer to burn fat for fuel, but this is especially true of the heart.16 When other organs are forced to burn predominantly glucose for long periods of time, cells can switch from oxidative phosphorylation to glycolysis, leading to cancer. If the heart is forced to burn predominantly glucose, something far worse and potentially fatal can happen: a heart attack.

Do you see the importance of these little bacteria that the cells of life adopted so long ago? Aside from helping us fulfill life’s role on Earth, they keep us healthy by using oxygen to make fuel for our bodies. The breakdown of this energy-producing process can result in excess free radicals, a state called oxidative stress, and this is one of the imbalances that contributes to heart disease. (Luckily, there are ways to repair mitochondria or generate new ones, which we will discuss in part 3).







CHAPTER 2
[image: ]
The Stress of Becoming Mammals



One Christmas, my wife, Kinga, and I were coming to the end of a ten-day trip to visit her family in Europe. We had decided we were going to spend the last few days on our own and take a side trip to Turkey. I had never been that far east in Europe and didn’t really know what to expect. I had not researched much about Turkey before we left.

Since this was the end of our trip and our travel budget was nearly spent, I was hoping that Turkey would be on the less expensive side as European countries go. As we flew into Istanbul Atatürk Airport, I was struck by the both architecturally elaborate and modern buildings in the vicinity. I started to get a little worried about that budget.

Walking through the airport, I noticed the fancy interior and impressive number of shops. We always try to figure out public transport when we travel, and I was now particularly interested in its cost-saving benefits. However, it wasn’t the easiest and we were tired after the last ten days of travel, so we decided to take a cab to the hotel. At the curb, fancy looking cars pulled up. These were the cabs! We took off down the excellently built and maintained highway leading into Istanbul. It took us right past all the fancy hotels I had seen from the plane. Periodically, I glanced at the cab meter as it went up and up and up, along with my stress level. Ten euro, twenty euro, thirty euro.

As Kinga can tell you, I don’t like to go over budget if I can avoid it. But the cab fare continued to climb. I asked the driver how much longer to the hotel, but he did not speak much English. Instead of answering, he just smiled and asked where we were from.

Ninety euros later, we got to the hotel. I was fuming. I made up my mind that we would just have to sit in the hotel these last few days because I didn’t want to spend any more money on this trip, though I know that would have never been acceptable to my wife. I got out. The driver and I got the bags out of the trunk and then stood by the front door of the hotel. When Kinga handed the cab driver a one hundred euro bill, he looked confused and said something in Turkish. Not understanding what he said, we all just stared blankly.

About then the hotel receptionist came out to help with bags, and I guess he saw the confused looks on our faces. He asked the driver something in Turkish and then turned to us to translate: The driver was asking if we had any smaller bills. I explained that the fare was ninety euro and pointed into the cab to show him. The receptionist smiled and told me that it was ninety Turkish lira, not euro. I asked how much that was and he said about twelve euro. I felt a wave of relief. As we walked into the hotel, I saw Kinga roll her eyes. She knows me well enough to know I was freaking out about the fare.

My reaction is the perfect example of a trait unique to humans: We can think our way into a stress response. I misinterpreted the cab meter, as well as all the things in my environment that, I thought, suggested Turkey was going to be an expensive country for tourists. Nothing actually stressful was happening to me; my thoughts alone drove me into a full-body stress response. The development in this ability was a key step in human evolution. It started with mammals, and it plays a key role in our quest to understand heart health.



Sometime between 1.5 billion years ago and 600 million years ago, two single-celled organisms—one that could use the newfound oxygen in the atmosphere and one that could not—teamed up in a relationship that has stood the test of time. A lot has happened since then. Multicellular organisms appeared around 600 million years ago. Plants appeared on land around 465 million years ago. And evidence of the first reptiles appeared around 370 million years ago. Reptiles are the next stop on our journey to understand the evolutionary roots of heart disease.

Let’s start by looking specifically at the origins of the reptilian stress response—a physiologic characteristic still present in many reptiles, one that is still buried deep down in humans, today. In both humans and reptiles, the autonomic nervous system (ANS) controls this response by delivering cues about safety or threats from the animal’s environment to the animal’s brain. In all animals, the nerve that communicates this information throughout the body is the vagus nerve—always has been, and still is. When the newly evolved reptiles sensed a threatening environment, they would have one of three reactions: fight, flight, or freeze. Fight and flight are fairly self-explanatory, but what does freeze mean exactly? In essence, it means to play dead.

Most people know that reptiles are cold-blooded. They lack the body heat that mammals have because they are not as metabolically active. In mammals, our metabolism produces heat as a by-product, making us “warm-blooded.” Reptiles have a much lower body temperature; their less metabolically active bodies do not produce much heat. This is relevant to the freeze stress response: Reptiles are evolved to this slower metabolism, and their physiology does not need them to maintain body heat, so they can make their freeze response pretty darn convincing. They can literally shut down certain organs or organ systems without dying in order to convince a predator that they are dead. Anatomically, it is important to know that most reptiles have only one pathway in the vagus nerve that communicates the signal for this to happen. That pathway is the dorsal motor nucleus of the vagus nerve.

At 225 million years ago, there was evidence of the first mammals, which evolved from reptiles. Many characteristics had to change for some reptiles to evolve into mammals. The singular stress response pathway is one of them. In highly evolved reptiles such as turtles and crocodiles, the vagus nerve began to develop two pathways—the dorsal motor nucleus and a newly evolved nucleus ambiguous—though it remains only a partial split. With mammals, the dual pathways in the vagus nerve are fully split. This is one of the characteristics that distinguishes us from reptiles.1

This split was necessary because when mammals evolved, they were much more metabolically demanding than any other class of life that came before them. Mammals lost the ability to drastically slow their metabolism in exchange for being faster, stronger, warmer, and bigger, while maintaining the stress response system of our ANS. Unlike reptiles, getting into a “freeze” would cause great harm to mammals. We have body heat to maintain and energy-demanding organs, and we move around more quickly and for longer periods of time than reptiles do.

As I’ll explain in further detail, this split in the vagus nerve allowed a full freeze response demanded by the dorsal motor nucleus pathway of the vagus nerve to be, in a way, downregulated by the other, the nucleus ambiguous. Without this adaptation, during an overstimulating stress response, the single tract dorsal motor nucleus would slow our metabolism and blood flow of the organ systems as in the reptiles and prereptile animals. This would create oxygen deprivation, or hypoxia, and metabolite deprivation. The organ systems of mammals cannot tolerate this, and it would likely cause organ shutdown and death.

There are a few nonreptilian species that we know of that seem to have held on to the ability to severely slow metabolism without inflicting damage. A look into their metabolic physiology clarifies what goes wrong with ours in chronic disease—especially with heart attacks, which we will discuss in depth in chapter 8.

One nonreptilian animal that can do this is the common goldfish. It has been observed that during the winter, when water temperatures are very cold, goldfish can survive several days without any oxygen at all. Without oxygen, the fish are forced to use anaerobic glycolysis to produce energy. Over long periods, anaerobic glycolysis usually produces an increase in lactic acid production, causing metabolic damage. How does the fish get around this? While the mechanisms are not fully understood, scientists believe that these fish may convert lactate into ethanol and excrete it through their gills.2 Carp display similar metabolic characteristics. Scientists have observed that they can survive for at least six hours in an oxygen-free environment.3 North American freshwater turtles also rely on anaerobic glycolysis in a low- or no-oxygen environment, though instead of converting lactic acid to ethanol, they balance the lactate’s acidity by releasing alkaline calcium bicarbonate from their shells into their blood.4

All of these animals have evolved mechanisms that allow them to survive in low-oxygen conditions, but these are fish (and a reptile). What about mammals? There is one mammal we know of that carries this adaptation as well: the naked mole rat. In a 2017 study, scientists found that naked mole rats could tolerate an atmosphere of only 5 percent oxygen for five hours, whereas mice died of asphyxiation in under fifteen minutes. (Ambient air is considered 21 percent oxygen.) Under anoxic conditions (0 percent oxygen), mice and naked mole rats both lost consciousness. But whereas the mice could not be resuscitated even when reexposed to ambient air within a minute of anoxia exposure, the naked mole rats fully recovered from eighteen minutes of anoxia exposure.5

How do the mole rats do this? By severely depressing their metabolism to suppress lactate production,6 as well as by using fructose for fuel instead of glucose like other mammals would in anaerobic glycolysis. This allows the mole rats to bypass metabolic steps that would normally signal an overload of lactate, disrupting cellular function (more on this in chapter 8).

You may be wondering, how does this information help us understand heart disease? Humans do not have the unique capabilities of the mole rat, but we also don’t live in the low-oxygen subterranean dwellings that necessitated such an evolutionary adaptation. While most mammals don’t experience organ stress resulting from excess lactic acid production, there are some situations where humans do. This is because something has changed in our modern-day environments that can force us to revert to the oxygen-depleted state of anaerobic glycolysis. It has to do with our stress response.

The ANS that controls our stress response (as well as our breath and heartbeat) is not under our conscious control. We cannot consciously turn on or off a stress response. It automatically activates or deactivates based on the information we received from our environment. Dr. Robert Sapolsky, a neuroendocrinologist at Stanford University, studies the stress response of mammals of the African savannah. His research illuminates what happens physiologically during the normal stress response of mammals in the wild. He found that when a mammal is not faced with a threatening situation, they have low levels of stress hormones in their system. If presented with a threat, such as a predator, stress response hormones are released, the signal is transmitted through the vagus nerve, and the appropriate fight or flight behavior happens. If the animal manages to fight off or flee the threat successfully, the signs of a physiologic stress response go away completely within minutes. This is the way a mammal is physiologically supposed to respond to a threat.7

Brilliantly, Dr. Sapolsky took this information and compared it to the stress responses of humans living in modern society. He found that humans, with our highly evolved brains, are the only species on Earth capable of thinking our way into a stress response. For mammals in the wild, when the threat is gone, their physiologies go back to normal, almost as if the threat never happened. Because we humans are so often bombarded with information that we interpret as threatening, the human body’s stress response can be turned on all day long.8

Instead of threat by an animal higher up on the food chain, we live in a society with constant demands. Despite lack of daily life-threatening situations, Sapolsky has found that we regularly experience physiologically life-threatening responses due to these demands. In other words, humans are the only species with the ability to think our way into a stress response because that’s what happens when you combine our highly evolved levels of thinking with a bombardment of demands.

When something stressful happens to us, instead of turning off the stress response after the stressor is gone, we may continue to think about it for the rest of the day, or longer, perpetuating that heightened state. We can also see something stressful happen to someone else or in a far-off place in the world and think ourselves into a stress response. We can even have an unnecessary stress response when we think things are not going as we had planned, like a cab fare seemingly rising to vacation-ending levels. As Sapolsky says, “If you’re constantly but incorrectly being convinced you’re about to be thrown out of balance, you’re being an anxious, neurotic, paranoid, or hostile primate who is psychologically stressed.”9

My experience shows how this can happen. Although I took great care with my health, I had also become “a psychologically stressed primate” in the year leading up to my heart attack. Many things in my life felt like they were out of my control and the unpredictability was getting hard to handle. We all know that 2020 was hard on everyone. For me, it was the second of two years that my wife and I were living apart due to her job. As travel became restricted, I lost control over when I would see her again. I had also worked hard to build a speaking career, only to see engagements cancelled throughout 2020. And I became angry that poor metabolic health was consistently not part of the public health discussion about preventing severe outcomes from COVID-19. Add to that the division taking place in the country around social injustice and the presidential election, and I ended up internalizing much of my frustration, becoming quite cynical about some of what was going on in the world instead of finding ways to properly mitigate my stress and view the world in a positive light. The end result was I felt chronically frustrated over things that I had no control over. This type of feeling is one of the biggest contributors to a chronic stress state and has been shown to increase risk of atherosclerosis and heart attacks.10

As the frustration mounted from all these stressors, I felt myself building up chronic tension to the point of what is called a “functional freeze.” This left me vulnerable to more acute stress. Early in 2021, I received some unexpected stressful news about the situation of a close family member, someone I am very close to and care about deeply. As stressful as the news was, it was the inability to control or immediately help resolve the situation that made it worse. I received this news on Sunday evening and then barely slept Sunday night. My workday Monday was a blur because I was so tired and my thoughts were consumed by how I could possibly help resolve the situation, but no solution presented itself. I had another terrible night of sleep on Monday night. I got up Tuesday morning, did my usual workout, took a shower, and then had a heart attack while making my first meal of the day.

Obviously, I am not the only one who struggled in 2020—and heart attacks represent a confluence of medical events; I’m not suggesting stress alone gave me a heart attack. But it’s incredibly important for us to look at this: A study released mid-2020 found that there was a “significant increase in the incidence of stress cardiomyopathy during the COVID-19 pandemic when compared with prepandemic periods.”11

Of course, our higher-level thinking has given us a huge advantage. But within modern society, especially in a time like a pandemic, it has also created an imbalance in our stress response physiology. Our stress response is the same one that allowed mammals—and our higher metabolic activity—to evolve 225 million years ago. The constant, unnatural stressors of modern civilization have only been around for ten thousand to twelve thousand years at most. There simply has not been enough time for us humans to evolve a stress response adapted to this modern environment.

Putting ourselves in an environment (like modern society) that is not the environment that our stress response evolved within has some dangerous consequences. Our ANS, which is constantly monitoring our environment for threats, has two states: the sympathetic (reserved for stressful times) and the parasympathetic (for nonstress times). These two states act together, rather than one being stimulated and the other turned off.12 Primarily, the parasympathetic system keeps the sympathetic system from getting out of control, and for good reason.

The more recently evolved nucleus ambiguous pathway of the vagus nerve is what communicates the parasympathetic signal. If we did not have the nucleus ambiguous during a sympathetic stress response, our ANS would only activate that older evolved dorsal motor nucleus pathway of the vagus nerve, which could result in oxygen depletion and organ shutdown. When our stress response is overstimulated, even falsely so, over time the nucleus ambiguous can lose the ability to communicate its signal. This is called decreased vagal tone. If we lose vagal tone of the nucleus ambiguous and then we have a stress response, the body can revert back to that older pathway, and may shut down our organs. This is a life-threatening state for mammals.

Can you see the connection between our environment, organ shutdown, and heart attack? Looking back through evolutionary time gives us answers about our modern-day physiology and the prevalence of heart disease. In chapter 1, we learned how we share the evolution of our energy metabolism with all life. In this chapter, we saw how we share our stress response with all mammals. There is a third aspect of our evolved physiology we must discuss when it comes to heart disease. It plays a vital role in differentiating us from our closest ancestors and making us human.







CHAPTER 3
[image: ]
Becoming Human



After I graduated from chiropractic school in 2013, I decided it was time for an adventure. I started looking for jobs and soon found one just outside of Dublin, Ireland, at a clinic with one other doctor. After a few months of waiting for a work visa, I was on my way.

In my first week, my colleague and his wife invited me to their house for dinner. The spread was incredible: Seated at the table in the dining nook of their kitchen I was staring at plenty of roasted vegetables, baked chicken, and quinoa soup. At the time, however, I had been a vegan for a few years. I had convinced myself it was the healthiest choice for me and, since I’d gone to chiropractic school in vegan-friendly Portland, Oregon, it was easy to maintain. Despite eating only whole foods, after a year or so, I always felt tired, got a cold every few months, and became deficient in a few B vitamins and minerals. Because of this, I started taking supplements and added eggs and cheese to my diet a few times a week.

In front of me now, though, was a great whole-food dinner with plenty of plant and animal fare. Given my diet, I mostly went for the plants. The soup, they said, was best with some Irish grass-fed butter in it. I was hesitant. I had convinced myself that saturated fat from animals was bad for me and that eating animals was bad for the
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