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Praise for Cheating Death


“Getting older is no longer about treating symptoms and conditions, it’s about extending your mental and physical vitality and feeling better longer. Dr. Rand McClain is a worldwide expert when it comes to the newest therapies and technologies that can help extend healthspan and make aging something to enjoy.”


—Hal Elrod, author, speaker, and founder of The Miracle Morning Community


“Cheating Death is a great title, but it’s not what this book is about. This book is about LIVING LIFE, especially as we get older. As a 54-year-old Sleep Doctor, not only am I taking his advice about nutrition, movement, etc, but after careful review of his writings on sleep, I can tell you, this book has exactly what we all need, to live longer, happier, and healthier lives.”


—Dr. Michael Breus, PhD, D, ABSM (Diplomate, American Board of Sleep Medicine) and founder of TheSleepDoctor.com


“Dr. Rand McClain is our go-to source for information regarding medical treatments for anti-aging, longevity, improving physical performance, and health. In a field that is rife with misinformation, especially around hormone therapy, Dr. Rand is a welcome breath of fresh air. When Dr. Rand talks, I listen.”


—Sal DiStefano, cofounder of Mind Pump Media and cohost of Mind Pump


“Death is something we all will face. Cheating Death outlines options, protocols, and advancements in medicine—both traditional and alternative—that can help us push past some of the conditions that can lead to premature death.”


—Dr. Kami Hoss, DDS, MS, cofounder of The Super Dentists, Howard Healthcare Academy, and SuperMouth™, author of If Your Mouth Could Talk


“The information in this book gives us permission to think differently about our expectations around quality of life in the final decades and enhance function and performance no matter what our age.”


—Jill Carnahan, MD, ABIHM, ABoIM, IFMCP, functional medicine expert at Flatiron Functional Medicine


“It never ceases to amaze me the amount of time and money people spend on things that will shorten their lives and ruin their quality of life. Unhealthy processed food, alcohol, cigarettes/vaping. But you mention stem cell therapy or hormone replacement therapy and they start backing away out of fear of the boogie man. Cheating Death explains the latest scientific breakthroughs in longevity. You deserve not just to live a life but to live your best possible life and that’s exactly what Dr. Rand McClain’s book is all about. Think of it as an investment in yourself.”


—Duffy Gaver, master trainer to the stars and author of Hero Maker: 12 Weeks to Superhero Fit: A Hollywood Trainer’s REAL Guide to Getting the Body You’ve Always Wanted


“Dr. Rand McClain provides a very timely and comprehensive book on ways to live longer and live better. His unique perspective as a patient and a physician offers the reader a clear and easily understandable approach to preventing disease and optimizing wellness. This is a must-read for anyone wanting to learn the latest science and breakthroughs on health and wellness.”


—Dr. Nathan S. Bryan, author, entrepreneur, and nitric oxide biochemist
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To those who consider not just probability, but also possibility.


And to those who never quit their estimable pursuits.









INTRODUCTION


HEALTHSPAN REPRESENTS THE combination of health and lifespan. Years ago, the goal was to live longer. Now that many of us are living to age eighty and well beyond, we want more than quantity—we want quality. We hope to feel and look good as we get older, we aspire to heal from injuries and illness faster, and we expect to have the energy to do what we wish—from work to exercise to sex.


Traditional medicine provides various medications and procedures designed to enhance our healthspan, but these have little to offer. Sometimes, insurance companies refuse to reimburse approaches they deem “experimental.” Sometimes, the US Food and Drug Administration (FDA) is slow to approve effective products and treatments, requiring years of rigorous studies and tests. Sometimes, there’s no money in a given product or procedure—if Big Pharma doesn’t anticipate a lot of profit, they ignore it and don’t use their marketing muscle to spread the word. And, in certain instances, doctors and other healthcare practitioners are slow to accept new and emerging methods. Some physicians cling to what they’ve used for years and are reluctant to embrace a new or unconventional product or technique—sometimes for good reasons and sometimes for bad ones.


The good news is, despite these obstacles, healthspan-boosting approaches are proliferating, helping us live longer, heal faster, and feel better. I hope to use this book to spread the word about these approaches so that a growing number of people can take advantage of them. I call these approaches the means by which we are “cheating Death.”


My motivation is both personal and professional. In terms of the latter, I am a medical doctor whose Regenerative & Sports Medicine Clinic in Santa Monica, California, is well known as a leading center of alternative (meaning science based, but not necessarily “mainstream”) and cutting-edge treatments—from cryotherapy to bioidentical hormone replacement therapy to hyperbaric oxygen therapy. We have attracted a wide range of patients, not just from Southern California, but from around the world—entrepreneurs, celebrities, world-class athletes, and many others searching for effective and innovative treatments. I’ll share these treatments with you, helping you understand the science behind them while showing you how to benefit from them in your own life.


Can we really cheat Death? Not indefinitely, of course, but this book’s title is meant to be thought-provoking. New and emerging discoveries are making it possible to delay our inevitable decline. We can cheat Death in the sense that we can spot and even prevent diseases earlier that might have killed us only a few years ago, we can take supplements and medications that can restore everything from our libidos to our energy, and we can use diet or extreme temperatures to look and feel better than previous generations. Ultimately, the intention is to not only “cheat Death” by adding years to our lives, but also to ensure that they are healthful and happy years worth living, which is just as important.


The book is divided into five parts. The first part introduces you to the concept of healthspan and the theories about aging that underlie it as well as “products” like supplements, nutrition, and other things that can be swallowed, injected, or infused to create positive healthspan effects. The second part focuses on a range of therapies that emphasize mobility advantage, including an in-depth look at stem and Muse cell therapy, whole-body cold and heat therapy, and hyperbaric oxygen therapy. Part three examines four health tools that level the longevity playing field—metformin, peptides, rapamycin, and nitric oxide—while part four follows up with a discussion of hormone replacement therapies, specifically bioidentical hormone replacement therapy, or BHRT. Last, part five examines a variety of emerging methods and technologies that can improve how long and well we live, such as early detection and diagnosis, gene editing, and various wearables or mobile applications that are revolutionizing the way we track, store, and use health data.


Personally, I’m driven to write this book because the treatments I’ll discuss have not only helped my patients heal and feel better, they have also saved my life. Though I typically keep my own story private—I prefer to focus on the science and the treatment advice—I want to communicate that I’m not just a doctor, but also a patient. I have experienced various injuries and illnesses and, by being up front about what I’ve gone through, I think I can communicate why I’m so passionate about this subject.


A BRIEF HISTORY OF THE DOCTOR AS PATIENT


Most of my life, I’ve been cheating Death.


My first surgery was at age five to remove my tonsils and adenoids. The anesthesia mask was placed on my face, but the anesthesiologist apparently forgot to turn on the oxygen and eventual gas flow, because I couldn’t breathe. I kept wondering what I had done wrong that my parents had sent me to this room to be suffocated by a man who only pressed harder on my face with the mask the more I struggled to breathe. As you might imagine, I was terrified at even the thought of any surgical procedures after that experience. Death was coming for me, I was sure. Strike one for my confidence in surgical medicine.


My next surgery was an emergency. I was feeling under the weather while a student at Washington and Lee University, and I made a last-minute dash after lunch to the infirmary to see what might be making me feel sick and lose my typically voracious appetite. The doctor put me through the usual paces and, suspecting appendicitis as one of the possibilities, pressed on McBurney’s point (which is used to help diagnose appendicitis) on the lower right quadrant of my abdomen and asked me to jump up and down.


My pain tolerance has always been extremely high—I was the kid who went about my business with a broken arm for a couple of weeks, not once, but twice, before my parents asked me why I was eating with my nondominant hand. So, when the doctor pressed and I jumped, I didn’t react.


He then ordered a CBC STAT (a complete blood count that includes a white blood cell count that, if elevated, would indicate appendicitis; STAT means “right away” in med–speak). Meanwhile, he called my pediatrician, who relayed the broken-bone stories and explained that if I was complaining about anything, it was most likely significant. Sure enough, the lab assays suggested appendicitis and I was sent by ambulance to the local hospital for an emergency appendectomy. The anesthesiologist said that while she could offer me general anesthesia, I would be safer undergoing a spinal nerve block instead because I had just eaten lunch, increasing the risk of throwing up while unconscious and inhaling the vomit, which can cause death. Easy choice, I thought.


After my spinal injection, the anesthesiologist appeared anxious—I followed her gaze to the blood-spattered wall behind me. No biggie, I thought, just like me to make a mess. Several minutes later, the OR nurse who was trying to gauge whether the spinal anesthesia was working got aggravated with me when I answered that I felt her pin-prick the same on my arm as I did my abdomen.


“Are you sure you aren’t just feeling the pressure of my pin on your abdomen rather than a sharp sensation,” she asked.


“Nope, it’s equally sharp,” I said.


Finally, she asked if it felt “exactly the same on my arm as on my abdomen.”


I answered, “Well, no, not exactly like each other.” That answer seemed to satisfy her that the spinal injection was working, so she brought the surgeon over to the OR table to begin the appendectomy.


When I stated that I could tell that she was swabbing my abdomen with gauze rather than cotton swabs because I could feel the texture, I saw my surgeon’s eyes open wide and look over my head at the anesthesiologist. Still, for reasons unknown to me, everyone was satisfied that the anesthesia was working and, a few minutes later, it was time to cut.


At this point, even with the high pain threshold I inherited from my mother, I felt the excruciating sharpness of the scalpel slicing into my belly and told the surgeon so. He ordered the anesthesiologist to add IV painkillers equivalent to Darvon and Percocet that “could sedate an elephant” (or so they later told me) and tilted the OR table downward (the “Trendelenburg position”) toward my head.


Because of the pain, my abdominal muscles had reacted by becoming taut, preventing the surgeon from cutting deeper into my abdomen for the appendix. The surgeon therefore ordered general anesthesia. Recalling the danger of having this anesthesia after a meal, I resisted. Despite the IV medications, I was later told that it took five people to pin me down so that they could place the mask on my face to administer the gas. Death was coming for me again.


They removed my appendix, and the last thing that I remember before losing consciousness was the doctor saying, “About two minutes more and it likely would have burst.” Then, while I was in the post-op area, one of two things happened: either my chart did not mention the spinal block or the post-op nurse saw that I had undergone anesthesia and assumed no block had been administered. Either way, in keeping with the standard of care back then, I was asked to stand up shortly after awakening and to cough several times while standing. The problem: standing and coughing can cause a leak in the spinal cord’s covering and a loss of CSF (cerebrospinal fluid)—hence, why it’s no longer the standard of care. That’s just what I experienced, and the leak produced weeks of severe headaches and malaise. Strike two.


A year or so later, I developed a severely herniated disc in my cervical (neck) spine, and when my doctor suggested surgery to repair it, I said that would happen only if I were close to my last breath. I was still in college and a member of one of our US National water polo teams with access to some of the best doctors in the world, and they all said the same thing. Back then, the only options were fusion (essentially bolting the vertebrae together where the injury is) or an early-stage “disc replacement,” which was at best the equivalent of a door hinge. No way.


A number of years later, I tried to squat my way to 260 pounds overnight, but during one training session, while struggling to do another repetition, I began leaning forward and looked to the ceiling to straighten up my form. I don’t remember a snap—or much of anything—but that’s when I really further injured my neck.


I saw a number of doctors and the eleventh one at that point, neurologist Glen Morrison, told me what I wanted to hear: “Don’t baby it, just get back in there and like getting water flowing through a water hose, the more water you get moving through it the more you will help unkink the hose.”


Perfect! And, it seemed to work for the next thirty-three years, despite the warnings I received from the other doctors that from then on, I would only be able to walk or maybe swim for exercise and that I would be in a wheelchair by the time I reached forty. I returned to the gym about six months after my initial diagnosis and was squatting 365 pounds for twelve reps like I was going for a walk in the park. Though I did experience chronic pain and an odd, occasional electric jolt during this time, their predictions never came to pass.


Thirty-three years later I was training as an Olympic lifter doing an exercise we call “good mornings”: a standing motion in which you bend forward at the hip with straight legs with the weighted bar cupped behind the neck. Suddenly, the electric bolt shot through me during a rep; the weights went crashing and so did I. Only this time, I wasn’t able to pop back up and that electrical sensation that usually came and quickly went … stayed. My lifting partner, Frank, had to pick me up off the floor.


I went to an imaging center for an MRI of my neck. I had put off any sort of procedure with my neck other than physical therapy to this point, partly because of my first experience with an MRI. Back when I was trying to earn a tryout with the Chiefs and weighing in at about 255 pounds, I was placed in one of the first MRI tubes in Miami at Miami Children’s Hospital. They shoehorned me into a tube that was designed for children and I remained in there for four hours. My chest and arms were pressed against the tube walls and my nose was pressed into the side of the tube. I should add that I’m claustrophobic. At the point when I was told there were thirty minutes remaining to complete the MRI, I informed the technician that I had had enough and to get me out of the tube. He replied “no” and said I needed to stay for the remaining thirty minutes, attempting to cheer me on while refusing to let me out. I told the technician in language I won’t print here that when I got out of the tube, he had better not be within several miles of the hospital. Strike three—my confidence in surgical medicine was shot.


As I was exiting the imaging center in my scrubs on my way back to work, a man came running out of the building and asked me if I was Dr. McClain.


“Yes,” I said with a hint of sarcasm I couldn’t help, “how did you guess?”


He told me he was also a doctor and added, “I just read your MRI of your cervical spine. I have to tell you, I see a lot of these and most of them are kinda 50/50 as to there being anything recognizable or significant, but not yours. Do you know what you have going on here?”


Big pause from me while I let it sink in and remembered the last thirty-three years. “Well, I know I have a little something going on in my neck, obviously …”


“You have impingement on at least twenty-five percent of your spinal cord and myelomalacia [inflammation and edema—swelling of the spinal cord] and yet you don’t have any symptoms?”


“Yeah, that’s why I am here. Thanks for letting me know.”


My next stop was to a neurosurgeon who told me that what I had was serious, and that while I might have some residual symptoms, he could “fix it.” I asked if he could “fix it” at the end of the year in December (it was April at the time).


“Sure, but you won’t be very happy waiting.”


“Well, when do you recommend I take care of this?”


“Yesterday,” he answered.


As of this writing, I have undergone more surgeries than I care to count—I stopped after twenty, but I imagine that I’m likely at about thirty or so—and that does not include procedures, which are considered more minor than surgery. I had the surgery he advised—within a day—and many more, and while the impingement to the spinal cord was relieved, the damage to the spinal cord (about 25 percent of the spinal cord, between C4 and C6) remains. As of this writing, I have artificial discs or fusions in approximately one-third of my vertebrae. I have artificial right and left hips and—on the advice of my surgeon and shoulder replacement expert, John Itamura—I am waiting on the latest and greatest shoulder prostheses to be introduced in the United States before proceeding with shoulder replacements. I have had nerves rerouted and cut out, atrial fibrillation and atrial flutter, prostate and skin cancer, small intestine bacterial overgrowth, bacterial meningitis—and this list isn’t even complete! I also have allergies to just about everything (thanks, Mom).


But here’s the thing: I am in better shape than most people my age, as confirmed by some of the biological aging tests available today. To quote one of my favorite country western singers, Toby Keith, “I ain’t as good as I once was, but I am as good once as I ever was.” My genetics, epigenetic alterations, and injuries have not defined my quality of life. My dramatic injuries, botched medical procedures, and age do not confine me. While I may not be what I once was at twenty or thirty years old—and who is, at sixty?—I have been able to take advantage of medical advancements that have kept me alive, reduced my suffering, and enabled me to feel, act, and look years younger than I am. I play tennis, box, lift weights, hike, ski, bicycle (my wife and I just climbed the famed Mont Ventoux—the toughest climb on the Tour de France)—you name it, and I am still doing it. My past health battles, ones I sometimes almost lost to Death, do not define my healthspan or longevity. Not in the least.


I’ve cheated Death in every sense of that term—death of the body, of my mobility, of my sex drive, of my energy, and more.


Death will always win in the end, of course, but cheating Death means you take control of extending how long and how well you play the game.


THE MORAL OF THE STORY


I tell this story not to impress you with my suffering, but to impress upon you how blessed I’ve been because of medical advances—whether considered traditional or alternative medicine—despite my experiences earlier in life. I am alive and well both because of great doctors and surgeons and because I’ve been open to a wide range of treatments. Looking back, I realize that if I had consulted with doctors earlier, I would have had more options. But I was not even aware that there were options, just as many of you may be unaware of your own options.


Today, we’re seeing advances and even breakthroughs that can make a huge difference in your healthspan. From stem cells—including a type of stem cell called Muse cells that can foster astonishing healing from a variety of diseases and disorders—to utilizing artificial intelligence (AI) devices that can alert us to health problems before they spiral out of control, we’re on the cusp of a healthcare revolution.


So, part of my purpose in writing this book is to provide information about the latest options for improving health and extending lifespan. You’ll read about emerging supplements that can slow or reverse the aging process, the benefits of cryotherapy, how green tea extract and other remedies are considered natural cancer fighters, and much more. But I also want to motivate you to reassess your ability to do something about your health and to discover your ability to live not only longer but healthier.


By seeing all the options, many of which are not being presented by managed healthcare, you may be driven to reassess your current conditions and health-related goals. What’s so exciting to me—and what I hope will be equally exciting to you—is that you can do a lot more than you thought to increase how long and how well you live. I hope to make you aware of the range of relatively accessible and easy-to-use treatments that exist and how effective they can be. With this information, you can increase the odds of living the life you want to live now and for years to come. That’s what healthspan is all about.


BE AN INFORMED CONSUMER


Last, I would be remiss if I failed to raise a yellow flag about everything I’m about to tell you. As much as I believe in and have researched and used the treatments and procedures that I’m going to present in these pages, I know from experience that time alters our perspective on best practices and even “science” itself. In the early 1950s or 1960s, a study came out that linked coffee to cancer. News of this study spread and there was legitimate concern in some medical circles that coffee consumption could lead to cancer. With hindsight, we know this study was flawed. Researchers failed to ask study participants one key question about a behavior that was—at the time—linked to coffee drinkers: Do you smoke?


Sometimes, studies suggest absolute truths that are only partial truths. For instance, a number of studies have linked salt consumption to hypertension. The well-known DASH diet, promoted by the National Heart, Lung, and Blood Institute, prescribed a fruit–grain–vegetable regimen with little or no added salt. We’ve learned, however, that excluding salt from your diet can be bad, that salt is especially essential for sweaty athletes, and that it does not necessarily lead to hypertension—at least for a significant number of people. Perhaps more surprising, it’s been shown that excessive consumption of fructose (the predominant sugar in fruit) can promote hypertension and other diseases.


Even rigorous scientific studies are vulnerable to bias. Sometimes they’re participant biases. Investigators ask participants questions and they respond with answers that they think are truthful, but often reflect unconscious bias. For instance, in a study of diet and obesity, participants may unknowingly exaggerate the amount of chocolate milk they consumed as children, since they’re convinced that drinking all that chocolate milk is why they became fat.


The scientists, too, may be guilty of bias. Sometimes it’s unconscious, as in the previous participant example, but sometimes they skew results based on their beliefs or because they have specific objectives. You may also be aware of research indicating that dietary restriction is the key to longevity. One meta-analysis (in effect, a study of several studies’ results) examined a number of other studies on the subject and concluded that limiting what you eat can lead to a longer life. It turned out that the lead investigators cherry-picked the data that served their purposes and excluded data that didn’t.


Unfortunately, most studies we reference—particularly those evaluating nutrition—are epidemiological, retrospective, and fraught with their accompanying severe limitations. That said, some of these studies have given us good leads to follow up on with more robust studies, and often, because of practical limitations, they are all we have to depend upon for insights. For a very comprehensive presentation regarding bias and study design, I recommend the five-part series “Studying Studies” by Peter Attia, MD,1 and “Why Most Published Research Findings Are False” by John Ioannidis, MD.2


I have attempted to provide the latest information about every medication, supplement, procedure, and device that I discuss, and I’ve indicated when I feel more research is needed or if there are any risks involved. Nonetheless, things change quickly in the healthspan world—new studies, innovative methods, and products seem to surface daily. I ask you to view this book as a starting point for an improved lifespan, one that involves you in an ongoing discussion about regenerative possibilities and the evolving field of healthspan science, and I encourage you to talk to your doctor and do your own research before you try any treatment discussed here.









PART ONE
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Regenerating Bodies, Rethinking Aging
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1


Longevity Is the New Normal
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BEFORE DELVING INTO specific healthspan-related treatments, let’s frame them within a larger context—that of aging and regenerative medicine. Without this context, it might seem like some of these breakthrough approaches have emerged out of nowhere; some enterprising experimenter got lucky in the lab or, even worse, that they aren’t grounded in valid research and scientific theory.


In fact, the treatments I’ll detail are the product of extensive clinical studies, both in the US and other countries. Those of us in the field of regenerative medicine have spent many years examining the research or are involved with the research ourselves. We’re aware not only of this research but of how it fits into theories of aging. Therefore, when we suggest a patient use cryotherapy to relieve arthritis pain or rely on peptides to restore their skin’s youthful appearance, we’re drawing on more than our empirical knowledge—we’re taking advantage of the work of many scientists who have shared their data and conclusions.


To help you take advantage of their work, too, let’s start out on a hopeful note—how, over time, aging has become something we’re learning to control rather than letting it control us.


THE NATURE OF AGING


Years ago, many people didn’t live past forty or fifty, perishing from a combination of poor nutrition and diseases without cures or even viable treatments. Today, our life expectancy is much longer—at least in the US, Europe, and other countries with access to good medical care. In the past, different types of bacteria were the leading cause of death. Dr. Alexander Fleming’s discovery of penicillin was a game changer. As we developed more and more effective antibiotics, diseases that used to kill people became manageable, at least in the vast majority of cases.


Today, we often die from self-inflicted means. Certainly, some people die from things outside of their control—drunk drivers, genetically inherited diseases, and so on—but being obese, having poor nutrition, failing to get sufficient sleep, smoking and drinking to excess, getting no exercise, neglecting dental health, and too much sun all are behaviors that we know can kill us prematurely.


Our behaviors can increase or decrease the odds of how soon Death wins out. Heart disease is often manageable through exercise, diet, and medications. We’ve learned, too, that cancers don’t just happen, but have environmental and other causes. We’ve also identified the causes or contributing factors that lead to diabetes, influenza, kidney disease, and many other maladies. Not only can we figure out the causes, but in a growing number of cases, we can manage the outcomes. Unlike the past, when heart disease, cancer, and diabetes were early death sentences, we’ve discovered ways to live with these ailments—or at least live longer and better than we did years ago.


We can’t yet cure all cancer and some other diseases, but we now possess strategies to prevent some and control others. While aging isn’t preventable, it is controllable—a radical shift from the traditional perspective that aging was inevitable and there was no point in fighting it. Dylan Thomas made famous a poem, “Do Not Go Gentle into That Good Night,” one in which he urges us to “rage, rage against the dying of the light.”


Aging is something that we can do something about; we need to get rid of our passive attitudes and be proactive in our responses to the passing of time. Our individual longevity used to be a game we had no control over; now we can rage against Death, in many cases cheating our way through extra years of vitality.


THE SIGNS OF AGING




While different theories have been proposed to explain why we age—theories that we’ll discuss in the next section—scientists generally agree about the signs and symptoms of getting older. We know it’s characterized by the following:




•immune function decline or dysfunction


•loss of muscle mass


•wrinkles


•gray hair


•decreased agility


•less strength and speed


•greater susceptibility to cancer, heart disease, and diabetes





Age is the most significant factor for many—if not most—diseases, which is why we start undergoing preventive diagnostic procedures such as colonoscopies as we become older.


Menopause and andropause happen to women and men, respectively, usually in their early fifties when sex hormones have already been decreasing for about fifteen years. As we get older, hearing and vision loss also may occur, as well as a gradual loss of muscle, often accompanied by a gradual gain of fat. Cognitive decline also may result as we become senior citizens.


Two general schools of thought have emerged about why these signs and symptoms of aging take place: predisposition (our biological parents, a.k.a. genetics) versus accumulation of damages due to environmental exposure to harmful substances and the choices we make. Certain forms of obesity are an example of the genetic-predisposition type, with some scientists pointing to genes that incline certain people to being overweight. An example of accumulation would be someone living next to a toxic-waste site for years who develops cancers associated with the poisons buried in the site after they leach into the groundwater. Some experts believe that it’s the combination of accumulation and predisposition that produces the symptoms of aging—that a substantial component of aging is “predisposed,” or genetically programmed to enable humans to evolve, and that our choices and “accumulation” of various insults to our health either accelerate that process or don’t.


Furthermore, we still struggle with the definition of aging because we haven’t been able to tease apart the diseases that accompany aging from the process of aging itself. For example, as we age—assuming we live long enough—our cognitive function begins to decline. Some of us need longer to calculate and become more forgetful; others, suffering from forms of dementia such as Alzheimer’s disease, endure the devastating loss of most mental faculties. How much of the decline is due to aging and how much is due to a disease state such as Alzheimer’s we have yet to determine, but it certainly appears that aging itself can predispose one to a multitude of diseases.


We’re also not lacking in anti-aging treatments that range from scientifically valid to fraudulent. Some are variations of folk wisdom—“an apple a day keeps the doctor away” translates into eating lots of fruits and vegetables for a long, healthy life. Some are counterintuitive—one that received a lot of media attention in recent years was caloric restriction. In studies involving nonhuman organisms, limiting calories consumed to about 70 percent of normal levels has resulted in increased longevity. Other studies, however, reveal that caloric restriction not only fails to affect certain markers for aging positively but actually affects some of them negatively.


In the regenerative medicine community, we’ve developed numerous effective approaches that have been rigorously studied and tested—approaches that will be discussed throughout this book—but we’ve also discovered that one size doesn’t fit all. We’ve learned that a treatment that works for one person may not work for another. We’re all made slightly differently and these slight differences can have a huge impact on whether a given medication or procedure works for us. Consider that if you give amphetamines to some people, they’ll become highly energized and active. But if you give these same amphetamines to people with attention-deficit/hyperactivity disorder—particularly in excess—they’ll often respond by growing tired or actually falling asleep.


Individual differences matter not just in drug prescription effects, but also in aging. It takes a bit of experimentation to discover what works for you.


THEORIES OF HOW AND WHY WE AGE


As of this writing, there are nine generally accepted hallmarks of aging. They can be described slightly differently, but semantics aside, they generally fall into these categories:


1.Genomic Instability


Genomic instability refers to a high frequency of mutations within the genome of a cellular lineage. Mutations can include changes in nucleic acid sequences, chromosomal rearrangements, or aneuploidy.


2.Telomere Attrition


A reduction in the number of telomeres, which are the ends of mammalian chromosomes that form protective complexes that, together with telomerase (a specialized telomere-synthesizing enzyme), regulate telomere length.


3.Epigenetic Alterations


Epigenetic changes alter the chemical structure of DNA, affecting its function without modifying its sequence.


4.Deregulated Nutrient Sensing


Multiple nutrient sensing pathways are used to regulate intake and use of nutrients including mTOR, sirtuin, insulin and IGF-1, and AMPK. Deterioration of cellular function begins when these pathways become deregulated.


5.Mitochondrial Dysfunction


A state of inefficient energy production resulting from damage to energy-producing cellular organelles called mitochondria.


6.Cellular Senescence


A phenomenon characterized by cellular dysfunction and the cessation of cell division.


7.Stem Cell Exhaustion


The age-related deficiency of stem cells. This particular hallmark is directly responsible for many of the physical problems associated with aging, such as frailty and a weakened immune system.


8.Altered Intercellular Communication3


Dysregulated neurohormonal signaling between cells leading to cellular dysfunction.


9.Loss of Proteostasis


Various proteins are created within the cell for specific functions, but occasionally some are not created properly, “misfolded” or not “folded,” and thus must be corrected by refolding mechanisms or simply destroyed and/or recycled in the cell. Aggregations of nonfunctional proteins contribute to the dysfunction of the cell and “aging.”




CELL SIGNALING


Research is being conducted into how this cellular-level communication system operates. We’re finding that a given cell signal may be responsible for a number of regulatory and communication functions. Exosomes play a key role in cell signaling, and by studying them, we may better understand their role in spreading cancer cell to cell. More importantly, we may find ways to control this signaling and mitigate this spread.





While a number of explanations exist for aging, they often overlap in certain areas that can become scientifically granular. I’m not going to go too far down in the weeds in my discussions of these theories, but I do need to penetrate to the cellular level, since that’s where a lot of the aging “aha!”s exist. Once you understand the different cellular processes affected by aging, you’ll understand why there are so many pathways to restoring these processes to their original effectiveness. Let’s start out with the free-radical theory of aging, one that goes hand in hand with the reactive oxygen species theory. Free radicals are molecules with an uneven number of electrons. The free radical theory of aging posits that molecules that have lost electrons can replace them by taking them from other molecules that make up the body’s cells, often a destructive process. We create free radicals in our mitochondria—the powerhouse energy source of cells—when they convert food into usable energy. Free radicals, therefore, are part of a natural, essential process. After they’re created, however, some avoid the cellular mechanisms designed to stop their reactivity and they end up disrupting cell signaling and functioning via processes we call oxidation (where one molecule loses one or more electrons) and reduction (where one molecule gains one or more electrons). Oxidation creates rust out of iron and the equivalent of rust in humans. Free radicals break down products from their original state and can impede normal cellular function, resulting in premature aging. Essentially, if we live long enough, we’ll rust out.


The term reactive oxygen species includes free radicals (as well as non-free radicals), and while being essential for cells to do their jobs, it is this oxygen referenced within this terminology that is associated with neurodegenerative disorders, cancer, diabetes, and premature aging. It turns out that, like in so many things, the poison is in the dose. With certain therapies delivered in acutely stimulating doses—such as intravenous high-dose (typically more than 10 g) vitamin C, hyperbaric oxygen therapy, and ozone therapy—reactive oxygen species can be very beneficial. One way to think about it is if, like Robin Hood, you’re robbing the rich to provide for the suffering poor. When you’ve robbed all the rich, you don’t want to begin robbing good citizens, but if you have some other “bad” citizens—like cancer, for example—that aren’t necessarily rich, but need to be stopped regardless, you do actually want to rob them, too.


This dovetails with two related theories of aging—mitochondrial dysfunction and mutation—that attribute the aging process to overproduction or mismanagement of naturally occurring reactive oxygen species. When reactive oxygen species are created, but aren’t used by cells, they can cause damage that can age us prematurely. Though mitochondria making usable energy from food is an essential process, the excessive oxidation that can result is why we get wrinkles, lose muscle, have decreased immune function, and so on. Mitochondria are also energy-producing components (organelles) of your cells essential for hormonal signaling, cellular repair, heartbeat (muscular contraction), and protecting DNA integrity. Given these wide-ranging tasks, mitochondrial function also plays a determinative role in sexual health.


To use a simple example, we all know that a certain amount of exercise is good for us. We promote our health best—not necessarily our athletic best—by exercising enough to stimulate many processes that keep us functioning at our peak, but not by exercising too much, going beyond our body’s ability to recover and/or to recover without sacrificing one area of health for another.


Fortunately, several scientists now believe that methods exist to reverse or at least control this process; that we can limit the amount of oxidation that occurs or even possibly repair the damage it causes. Throughout the book, I will examine these methods and show how they can take advantage of our natural cell-repair capabilities.


Another theory of aging is cellular senescence: the condition in which the cell can no longer reproduce by dividing, yet remains metabolically but dysfunctionally active. This theory holds that over time, DNA damage to the cell accumulates and leads to cell malfunction and concomitant problems with related organs. Dysfunctioning cells wreak havoc within themselves and upon other cells. Think of it as an engine that is still running but, because it can no longer be tuned, is spewing poisonous exhaust fumes and polluting its surroundings. David Sinclair, a biologist and professor at Harvard Medical School and author of Lifespan: Why We Age—and Why We Don’t Have To, employs a different analogy to describe cellular senescence: a damaged CD that no longer plays right. The coding—the information akin to DNA within the CD—has been corrupted through one of several ways, from reactive oxygen species to problems with our natural cellular repair system to radiation exposure. When cells aren’t working properly, the damage spreads and leads to aging-related issues. When free radicals damage the mitochondria or the whole cell, these corrupted structures can’t function or replicate effectively. When we can’t replace our dysfunctioning essential parts, we stop forming healthy new cells that fight against diseases, keep our heart beating healthfully, and regulate how we process the sugar in our blood. In short, we age.


Yet another theory of aging is related to cellular senescence, but involves other regulatory mechanisms that produce cell-signaling breakdown and dysfunction. Early on, for most of us, cells do well on their own. In fact, our bodies naturally rid us of bad cells through a process called autophagy, a natural cellular repair process that clears out damaged cells while replicating healthy cells to replace them. For instance, proteins get broken down for many reasons and, when they’re “misfolded” within the cell, that cell begins working improperly, so our cells try to rid themselves of these dysfunctional proteins through autophagy. When the proteins can’t be eliminated, they float around and cause damage that promotes various diseases and, again, can make us age prematurely. We find we can’t carry as much weight, can’t walk as fast, or aren’t as agile as we once were, and the problems can multiply. Oversensitivity or insensitivity to insulin can cause cellular breakdowns. An overly robust immune system response is another issue; when this response occurs, it attacks what are actually well-functioning systems within the body; the autoimmune disease lupus is an example.


When we talk about proteins and aging, we must look at the mTOR gene, named for the mammalian or mechanistic target of rapamycin. The protein it encodes, also called mTOR, is a signaling protein and, as such, it can foster cell replication. While growth can be a good thing, it can become a problem as we become older—the growth of cancer cells, for instance. Too much mTOR can fuel cancer and excessive insulin production. Essentially, mTOR can create too many “bad” cells, and its engagement prevents other important processes such as autophagy from occurring. Later in the book we’ll discuss rapamycin, a drug that can reduce the function of mTOR.


Telomere shortening fits in this cellular senescence category as well. Telomeres are structures at the ends of chromosomes that shorten over time. They reflect the number of divisions remaining in a cell. As they shorten, the cell approaches its division limit and eventually dies. They protect this portion of the chromosome, similar to the way a plastic cap (aglet) protects the end of a shoelace. Over time, the telomeres become shorter and less protective. Imagine the way a shoelace unravels when its cap falls apart and you’ll get the picture. When chromosomal DNA unravels, holds the theory, we age. Shortened telomeres rob cells of their ability to function properly and replicate. All this makes us vulnerable to various diseases, including heart disease and cancer. It’s also been suggested that free radicals contribute to telomere shortening, so, again, we believe there is much crossover between the theories of aging and how they operate.


DNA methylation is a natural and beneficial process that regulates genetic expression, but the theory is that abnormal DNA methylation can occur and produce the effects of aging. Methylation can turn genes on and off, and scientists have found that some people are genetically predisposed to live longer—or, at the other end of the spectrum, to be prone to certain diseases. Abnormal DNA methylation makes us more vulnerable to these diseases, though the hope is that gene editing can address this issue. DNA methylation theory provides an aging measurement, helping us assess biological or “real” age versus chronological age. This is a reflection of cellular aging and suggests that certain genes and their epigenetic expression (i.e., environmentally stimulated changes to genes, rather than alteration of underlying hereditary genetic code) influence our real age.


Yet another theory of aging revolves around advanced glycation end products (AGEs), which are considered biomarkers of aging. These products occur when fats or proteins combine with sugars; they occur naturally in various foods, but certain cooking methods can increase their content. They are crosslinks between sugars and either proteins or lipids (fats) and can lead to degenerative diseases such as Alzheimer’s, coronary artery disease (CAD), and diabetes. AGEs are known to accelerate the aging process and are associated with oxidative stress and inflammation. The inflammation AGEs produce cause intercellular damage and cell death. A significant amount of research is being conducted on how to prevent AGEs from having these negative effects.




AGES AND GLUCOSEPANE


Glucosepane is the most common AGE, and Revel is one company that is working to create enzymes that target and counter glucosepane. This could mean that we’ll be able to restore blood vessels and skin flexibility, reversing stiffness and preventing the concomitant diseases of aging.





Besides these theories, a number of others exist that help explain why we age. Nuclear factor kappa B, for instance, helps explain how excessive inflammation leads to diabetes, cancer, and arthritis. Other theories exist, and scientists have different names and categories for these theories. We’re still developing a consistent and comprehensive theory of aging and, until we do so, some confusion and uncertainty about how and why our bodies deteriorate over time will exist. Nonetheless, it’s still important to be aware of the major theories, since they have become the basis for a number of effective treatments. For anyone interested in living longer, healing faster, and looking better, these theories offer scientific evidence for a range of products and procedures that we’ll discuss. As you’ll see, these theories have inspired many studies and have helped regenerative medicine specialists develop effective approaches.


PUTTING THEORIES INTO PRACTICE


As researchers have explored theories about aging, they’ve learned a lot about cellular functioning in general and about a specific type of cell in particular—stem cells. These are chameleon-like cells that are capable of differentiating into cells with specialized functions: brain cells, heart muscle cells, and so on. We’ve learned how to use these stem cells in laboratories by removing them from patients, differentiating them in the lab, and then injecting them back into patients. These stem cells can be used to regenerate diseased and damaged tissue and have been used effectively here and in other countries to treat a range of conditions, from osteoarthritis to spinal cord injuries.
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