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Praise for
Younger You

“Younger You challenges the long-held notion that we are helpless as it relates to the seemingly inexorable decline in our physical health as time marches on. Dr. Fitzgerald makes it clear that we can absolutely change our destiny as it relates to various parameters associated with aging and provides a straightforward program for achieving this important goal.”

—DAVID PERLMUTTER, MD, New York Times bestseller author of Grain Brain

“It is a new era—aging ‘backward’ is no longer a fantasy; it is now a fact proven by clinical trial. Dr. Kara Fitzgerald, lead author of this paradigm-shifting trial, now describes her approach in her new book, Younger You. This is the first book in the new era of ‘aging reversal’ medicine and health, and for all of us who are aging, this is a must read.”

—DALE BREDESEN, MD, professor and author of the New York Times bestseller, The End of Alzheimer’s

“Younger You leads us through a compelling narrative linking food, genes, epigenetic programming of genes by life experiences and how this guides us to take control of our own lives. The book provides an engaging, clear, and understandable presentation of the complex science of epigenetics and the developmental origins of health and disease for the general audience.”

—MOSHE SZYF, PhD, McGill University Medical School

“As a scientist and educator in nutritional epigenetics and longevity, I commend Kara’s extraordinary ability to make science accessible and actionable to a lay audience. Her guest lecture for my course on the biology of longevity at Stanford University drew rave reviews from my students. I will recommend Kara’s new book Younger You to my students who want to deepen their knowledge and practice of nutritional longevity.”

—DR. LUCIA ARONICA, PhD

“Dr. Fitzgerald is among the first to realize that epigenetics is destined to be a game changer for twenty-first-century medicine. Now she shares her program to modify our epigenetics safely, with exercise, a natural diet, and a surprising array of other practices. Let’s try it!”

—JOSH MITTELDORF, PhD, author of Cracking the Age Code

“Dr. Fitzgerald has published groundbreaking research that proves that we can change the aging of our body through a specific lifestyle intervention program. Now she has made this program available for all of us to benefit from in this extraordinary book. This is a ‘must’ for anyone interested in what they can do in slowing the aging process naturally.”

—JEFFREY BLAND, PHD, president, Personalized Lifestyle Medicine Institute




For my daughter, Isabella James, with whom I hope
to spend many more years by following this plan
as my foundational anti-aging strategy

and for my patients, colleagues, and friends, for your faith in this work

and for everyone who, like me, feels empowered by
the idea that we can start immediately to safely
and effectively turn back the biological hands of time.




Introduction:
You Can Become Younger

WHAT IF I TOLD YOU, YOU COULD BE YOUNGER TOMORROW THAN you are today?

Some part of you would probably be very excited. You did, after all, pick up a book called Younger You. But there’s probably another part of you that would be thinking something along the lines of, “Yeah, right.”

But what if I followed that up by saying, it’s true? And that you can do it simply by changing your diet and making some very doable modifications to your lifestyle—in other words, without expensive or high-risk drugs, or fasting for twenty-two hours a day, or any other so-called biohacking strategies?

“No way,” you’d think.

I have two words for you: Yes way.

In fact, I have a two-month program that reversed the bio age of its participants by over three years.

I am the lead author on the groundbreaking, rigorous clinical pilot trial that asked participants to eat plenty of delicious food and adopt a handful of moderate practices—such as getting seven hours of sleep a night and practicing relaxation for ten minutes twice a day—for eight weeks. We measured their biological age before the study began and again when it ended. And frankly, the results blew our doors off—our study participants lowered their biological age by an average of 3.23 years (compared to the control group, who received no intervention)!

This is where I need to point out that our study, while rigorous, was small. It’s technically a pilot study, meaning it’s designed to provide proof of concept and open the door to larger studies (which we are working on as I type). And yet, combined with our years of clinical experience using the program that we studied and that I outline in this book, it is as clear that we are headed in the right direction as it is that we need to keep researching.

In this book, as I discuss strategies to reverse biological age, you’ll see that much of the research I cite is on animals or in human cells. While there is some research in humans (which I cover), there is significantly less (hence our trial being “first of its kind”). Although this is a young field, multiple lines of evidence converge on the conclusion that we might be able to control how long and how well we live through a combination of diet and lifestyle changes. In this book, I’ll show you how you can follow essentially the same path that our study partipants and clinical patients have followed to become healthier and younger, too.

TURNING BACK THE BIOLOGICAL CLOCK

It’s true that getting older is inevitable: no amount of wizardry can change how many years old you are. Although we all age with time, we don’t all age equally. Aging is a complex process influenced by many factors, and even though two people can have the same chronological age, their life expectancy and living quality can be vastly different. That’s because, in addition to your chronological age, which can only move in one direction, you also have a biological age—or, as I like to call it, your bio age. And your bio age can move in reverse.

Bio age is based on the premise that our bodies are constantly subject to damage and degradation from internal and external sources. By assessing how much damage has accumulated in your particular body, your bio age shows how old your tissues, systems, and even your genetic material are. In other words, you could be fifty chronologically but have the same amount of damage to your body as a typical fifty-eight-year-old. With our Younger You program, you could be fifty but repair your overall level of damage to that of someone in their forties. It’s like turning back time.

While there have been various tools for assessing bio age for a while now, the accuracy of these tools has been mediocre at best. But recently, science has taken a massive leap forward in this arena. We can now measure bio age with exquisite accuracy by assessing how your genes are expressed in a revolutionary field of study known as epigenetics. “Epi” means “above;” epigenetics refers to the biological markers that sit on top of your genetic material and dictate which genes are turned on and which are turned off. To use a computing analogy, your DNA is the hardware—it is what it is. It can be damaged, and it can be repaired, but without software, it can’t do much. So, what’s the software? That is epigenetics.

So far, just a handful of human studies have shown that bio age can move in reverse. This is an extraordinary achievement, but these studies have relied on medications, and/or have taken a long time, and/or were measuring a population that started less than healthy (less healthy individuals tend to be older biologically and can therefore get younger simply by returning to health). Our study is the first to show that significant age reversal might be brought about in healthy individuals through doable diet and lifestyle changes alone, and possibly accomplished in a matter of weeks. No magic potions required. Just tweaking your normal lifestyle: food, sleep, exercise, and relaxation, but nothing beyond what most folks consider to be basic self-care.

REDUCING BIO AGE WITH DIET AND LIFESTYLE

Beyond our study participants, every one of the hundreds and hundreds of patients who have come through the doors of my clinic in the past several years have either been given, as their primary intervention, the eight-week eating plan and lifestyle prescription that our study participants followed, known as the Younger You Intensive, or been coached to incorporate some of these foods and practices—a less intensive, longer-term version known as Younger You Everyday.

At my clinic, we see patients with chronic conditions who have tried other medical avenues with limited success. They are often complex cases that represent a broad swath of the illnesses that are so common today—autoimmune diseases, chronic allergies, autism, digestive issues, diabetes, cardiovascular disease, infertility, cancer, Lyme disease, and neurodegenerative diseases such as Alzheimer’s, Parkinson’s, and dementia. These are folks who have struggled with a conventional medicine model because their medical realities don’t necessarily fit clinical definitions, and if there are prescribed treatments, their side effects chip away at quality of life.

Regardless of their official diagnosis, the majority of our patients are at some phase of midlife, and they also want to look and feel younger. (We also have a great pediatrician on our team who uses the Younger You principles with children and young adults—because as you’ll learn, they are important in all life stages.) That desire is often what gets them to book their first appointment. Yet the results my patients have experienced in search of reducing their bio age are extraordinary. We have seen their chronic, difficult-to-manage symptoms lessen, stabilize, or even go away completely.

For example, I recently started working with a woman who was dealing with a full-blown case of seasonal allergies. Ava had completely lost her sense of smell, her body was covered in hives, and every year she developed a sinus infection so severe that it required antibiotics and steroids. In our first meeting, she was much more interested in developing a plan that would help reverse the signs of aging—the thickening middle, the brain fog, the loss of muscle tone—than she was in addressing her allergies. But by following the diet and lifestyle principles that I outline in this book, she lost weight, regained her ability to think clearly, built muscle, and her seasonal allergies fully resolved.

Ava’s certainly not the only one. Across the board, our patients have reported more energy, better mood and less depression, fewer headaches, clearer skin, lost weight, and less susceptibility to succumbing to viruses. Their digestion improves—with less gas, bloating, diarrhea, and constipation. From a clinician’s perspective, I have seen a drop in their blood sugar and insulin, reduced inflammatory markers, much lower levels of fat in the blood, higher “good” cholesterol and lower “bad” cholesterol, and even lower levels of the antibodies that are hallmarks of autoimmune conditions. Taken altogether, these results demonstrate the far reach of the Younger You program: from the epigenome to whole body balance! Essentially, it appears that we are empowering people to debug their own software.

You can use either version of the Younger You program at any age. Whether you are picking up this book because you want to feel younger or you want to address a specific condition, it doesn’t matter—the Younger You program will help address both. It’s a twofer, as turning back the clock should help clean up the symptoms that go along with aging.

It’s so exciting to me that as we get further into what’s known as the “omics revolution”—the line of study that looks at individual components of physiology such as the genome (your actual DNA), the epigenome (the material that sits on top of your genetic code and dictates which genes are turned on and which are switched off), the microbiome (the microbial population in your gut), and more, and how they interact with each other—we see that humble interventions such as nutrition, sleep, and exercise might be the most impactful and essential tools we have to improve individual health. It’s a massive paradox that it took science reaching this level of sophistication to realize the power of these fundamental interventions, but it’s so validating to me, a holistic physician/lab geek, to see just how exquisitely programmed for wellness we are, if we only understand how to nourish and take care of ourselves.

THE ULTIMATE GOAL: A LONGER, HEALTHIER LIFE

Our understanding of how to reduce our bio age is occurring just in the nick of time. Life expectancy in the United States has declined for three consecutive years (2015, 2016, and 2017), the longest decline since the period from 1915 to 1918, when World War 1 and the Spanish flu epidemic killed millions—and these numbers don’t even take into account the COVID-19 pandemic that roared across the country starting in 2020.1 It’s not just that we’re living a shorter time; it’s also that we’re spending a longer portion of the time we’re alive with a serious disease that is a leading cause of death—according to information from the World Health Organization, we spend 20 percent of our lives sick.2 (Although we have a life expectancy of 79.3 years, the average age for developing a serious illness is 63.1 years old, meaning we spend the last 16.2 years of our life ill.)3

In his incredible book Being Mortal, Atul Gawande included two graphs: one that showed the trajectory of a life before modern medicine, with limited years of health and then a fairly sharp decline that ended in death . . .
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. . . and the common path of life we have now that we have learned how to survive, but not necessarily abate, disease. It shows a long, slow, gradual, and honestly, painful decline in quality of life.
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Our study and clinical work suggests a third option: that by aiming to support our epigenetics via diet and lifestyle, we might have the possibility of a new trajectory, one that combines the more consistent quality of life of Figure 1 and the overall length of life of Figure 2. Let’s put an end to the sixteen-plus years of ill health we’re all currently destined to endure and turn them back into years of thriving and wellness!
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This third option isn’t a new idea—it was first put forth by James Fries, a professor of medicine at Stanford University School of Medicine who published a paper on his “compression of morbidity” thesis in the New England Journal of Medicine in 1980. In it, Fries wrote, “Chronic illness may presumably be postponed by changes in lifestyle, and it has been shown that the physiologic and psychologic markers of aging may be modified. . . . These considerations suggest a radically different view of the life span and of society, in which life is physically, emotionally and intellectually vigorous until shortly before its close.”4

Our Younger You program aims to postpone chronic illness—and the associated prescription drugs, surgical procedures, and poor quality of life—and improve the physiological markers of aging that Fries referenced using nutrient-rich food and time-tested lifestyle practices to empower the innate and timeless healing systems encoded within your body to slow down and even prevent chronic illness and the “aging” trajectory. By following it, you’ll be aiming to influence your epigenome and genetic expression. No matter your family history, current health status, age, or weight, you can get on a path to raising your level of health, reducing your bio age, and extending your health span—maybe even your life span.

BIOHACKING FOR THE REST OF US

Doing interventions with the aim of working out the kinks in your internal health programming isn’t a new idea. The biohacking trend, where health nuts are trying all manner of aggressive health interventions in an effort to live longer and healthier, is surging. Somewhere in Silicon Valley right now (so many biohackers seem to be male, tech-friendly, and wealthy), someone is injecting themself with human growth hormone, receiving an IV of a young person’s blood plasma, taking an immunosuppressive drug, or even downing a cocktail of gene-editing enzymes and proteins in an effort to achieve maximum performance and longevity. While many of these methods have produced favorable health effects, and believe me, I am paying attention to (and excited about) the latest anti-aging science, for most of us, they’re not available, affordable, doable, or even desirable. Some of them come with their own unpleasant—or potentially even dangerous—side effects. And because we don’t know the long-term consequences of these extreme strategies, we honestly can’t be sure of their safety. And only one of them (getting injections of human growth hormone for a year—something I discuss more in Chapter 1) has thus far been shown to reduce bio age in humans.

Although I love poring through research, I’m also a single mom, a business owner, and a clinician. Time is not something I have extra bits of lying around. As a fifty-three-year-old mom to a three-year-old, I am heavily invested in living as long as I can and aging as healthfully as I can.

I, like you, need any program to be doable. And while you can’t expect to have a positive, lasting effect on your bio age without actually following the program, you could also accelerate bio aging (as you’ll soon learn) if the whole program stresses you out with time and energy demands! You also won’t be able to achieve your goals if the eating and lifestyle strategies take too much time and energy to figure out and activate stress responses that could adversely affect your epigenetic programs. My goal is to provide strategies that are as palatable and accessible as they are effective, based on our current clinical results. As we expand the number of people that are engaged in these interventions, as our empirical body of knowledge increases, and as we capture more and more of the “personal” variations in responses, we will be able to further optimize and personalize our plan.

There’s an adage that it takes fifty years for medicine to translate new scientific discoveries into action. This number has come down some since the advent of the internet, but not by much. By writing this book, I’m seeking to dramatically reduce that timeframe.

WHAT YOU’LL FIND IN THIS BOOK

In the pages to come you’ll learn how to support your body’s ability to slow biological aging and increase your health span with the following:


•Lists of delicious foods that deliver the nutrients your body can then use to balance your epigenomic software

•A list of specific foods to avoid because they appear to negatively impact the epigenome and, thus, make you age more quickly

•Recipes and meal plans that have been tailored to deliver the nutrients that support healthy genetic expression

•Lifestyle practices, such as getting-to-sleep techniques and specific exercise and meditation dosages that support your body’s ability to regulate its genetic expression for optimal health

•Strategies to minimize the things that can profoundly damage the epigenome and significantly throw off genetic expression, such as exposure to toxins, stress, and an overgrowth of unfriendly gut microbes



So that you understand the power of these diet and lifestyle strategies, in Part 1 you’ll learn more about how your epigenome directs your genes to keep you alive and healthy—or contributes to aging and its frequent companion, illness. I’ll introduce you to DNA methylation, which is a mechanism of epigenetic expression, as well as the formula to the Younger You plan.

Whether you’re facing a health challenge or are very motivated to reverse the hands of time (or both!), you’ll find guidance in Part 2, in which I’ll share the eight-week Younger You Intensive program—the exact version that our study participants followed—as well as the more flexible Younger You Everyday, which you can adopt as your long-term eating plan after finishing the Intensive. Or if you want a more gradual transition into the Intensive rather than a full jumping in, you can start with the Younger You Everyday and then move over to the Intensive.

And in Part 3, I’ll share insights on how to think about your genetic testing results if you have them, and my thoughts on how to tend to the all-important tumor-suppressor genes (the most famous one being BRCA) so that they remain hard at work for you throughout your life, keeping cancer (and aging) at bay. (As you’ll see, the expression of many genes, including tumor-suppressor genes, has been shown to be favorably influenced by specific nutrients; I’ve started thinking of these genes as nutrient-responsive genes.) And you’ll learn how to optimize your lifestyle at every stage of life in a way that supports your epigenome, and perhaps even pass those effects on to your children, whether you already have them, are planning for them, or even if you have adopted or fostered children. Finally, we’ll take a look at what other anti-aging strategies are currently in development—their possibilities and their risks—as well as other ways DNA methylation is changing health care as we know it.

A SNEAK PEEK AT THE EATING PLAN

Both versions of the plan are designed very specifically to nourish your epigenome, and both rely heavily on whole foods—some that you may already be used to, such as eggs and dark leafy greens, as well as a few that are a little more “out there” but that I think you’ll be convinced to try once you learn just how potently anti-aging they are (and you try our delicious, easy recipes for them), such as beets, shiitake mushrooms, and liver.

While the Younger You eating plan may be a different way of eating for you, it is undeniably delicious, very filling, and uberflexible: we have customized it for patients who either are constantly on the road (and don’t want to pack food) or who live in food deserts and don’t have access to high-quality food, and they have radically improved their health and become younger, too. Both the Younger You Intensive and Everyday programs can work with whatever therapeutic diet you are currently eating, whether that’s an elimination, gluten- or grain-free, plant-based, low-glycemic, or keto diet. In fact, this is how we use the program in my clinical practice: everyone is prescribed the plan, but then we personalize it by layering it into their specific therapeutic dietary prescription.

The Everyday version is designed to help you keep the gains you’ll reap with the Intensive and promote long-term health. It outlines the simple changes you can use to support your epigenome and add years to your life, like trading that extra cup of coffee or black tea for green tea (or yummy Golden Turmeric Milk), swapping your roasted potatoes for roasted beets, sprinkling rosemary on everything, and snacking on blueberries (or our delicious Matcha Coconut Crunch).

NOT A DIET—A STRATEGY FOR (LONGER) LIFE

I understand that I’m writing this book in an era where there are so many diets. The last thing I want to be is just another fad—particularly when the evidence is so clear that following the Younger You principles benefits all aspects of health. I also recognize that epigenetics is complicated, and that can work against even the most exciting idea being able to cut through the noise. So before I dive into the specifics of what to eat, drink, and do, I’m going to give you a layperson’s tour of aging and epigenetics. Understanding why the Younger You Intensive is as effective as it is will help you see that it’s not just some new diet—it’s a science-backed guide to shaving years off your bio age by promoting a healthy epigenome.

With the Younger You program, if you’re a health nut or committed biohacker in search of longevity, you won’t risk taking your efforts too far, or waste effort—and time—on a less effective dietary program (even the highly respected Mediterranean diet wasn’t nearly as effective as the Younger You Intensive in lowering bio age, as I’ll discuss later); if you’re facing health challenges and seeking relief, you’ll learn how to support your ability to heal at the deepest level; if you’re looking to start a family (whether through biology or adoption), you’ll be able to give your offspring the best support in creating a foundation from which to thrive throughout their lives; and if you’re simply seeking to look and feel your best, you’ll discover a very real opportunity to delay your aging and minimize your risk of disease—in other words, to truly be a younger you.




Part 1

The New Science of Aging
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The Epigenetic Effect
on Aging

YOU KNOW HOW FACEBOOK SHOWS YOU MEMORIES OF OLD PHOTOS on your timeline? And you see a photo from eight, five, or even two years ago and think, “Damn, I looked good! Where have those days gone?”

It’s enough to make you start Googling face creams. After all, when most of us think about anti-aging strategies, that’s what we think about: various lotions and potions to rub on our skin that, in the classic language of advertisements, “minimize the appearance of fine lines and wrinkles.” Or, maybe if we take it one step further, we think of taking hormones that help us feel more youthful. Because, if you’re being honest, seeing that photo in your Facebook memory probably also reminds you that it’s not just the way you look that’s changed; you have a moment of recognizing that your memory seems to have gotten worse, your energy has flagged, and your body has lost some of its ability to do things, whether that’s recover from illness, get up and down from the floor, or open a pickle jar. What you probably aren’t considering is that with every passing year, the door to disease opens wider, as age is the single biggest risk factor for every chronic disease. And no fancy cream, no matter how expensive, is going to help you actually turn back the clock on those things.

The drive for youth is so strong in our culture (the global anti-aging industry was expected to approach $220 billion in 20211), but most of us don’t connect the dots between our diet and lifestyle choices, an accelerated rate of aging, and an increase in risk for chronic disease. In fact, your bio age is the single biggest risk factor for all the major diseases, including diabetes, cancer, and dementia.

THE LINK BETWEEN AGING AND DISEASE

The good news about our current aging reality is that modern medicine has resulted in longer and longer life spans. We’ve reduced incidences of many infections—COVID-19 notwithstanding—and disabling diseases so that the average person doesn’t die of flu or tuberculosis, and lives to a higher age. The bad news about longer life spans is that we have simultaneously increased the incidence of chronic, noncommunicable diseases, such as dementia, heart disease, and cancer. (As we get sicker with these chronic diseases, ironically, our risk of communicable diseases increases exponentially—as evidenced by the United States experiencing so many deaths from COVID-19.)

A whopping 80 percent of adults over sixty-five have one chronic disease. And a full 77 percent have at least two! But it’s not like we turn sixty-five and—boom!—we get the disease like some kind of ghoulish birthday present. We’ve been on this path our whole lives—one in three Americans under sixty-five have metabolic syndrome, a collection of symptoms that includes high blood pressure, high blood sugar, high cholesterol or high triglycerides, and an apple-shaped body (accompanied by belly fat) that paves the way to full-blown chronic disease.

The scientific and medical communities have responded to this rise in disease incidence by focusing on researching and treating the diseases themselves. The problem is that once you take steps to prevent, say, heart disease, you take your eye off cancer prevention. It’s what Dana Goldman, director of the Schaeffer Center for Health Policy and Economics at the University of Southern California, told PBS Newshour, “It’s almost like Whack-a-Mole, where you push down on one disease and another one pops up.”2

The sector that has benefited the most from this disease-centered approach is the health-care industry. In 1970, total national health-care expenditures in the United States were $74.1 billion, or $1,848 per person in 2019 dollars. By 2000, total US health-care spending was up to $1.4 trillion, and by 2019 it had more than doubled to $3.8 trillion—$11,582 per person. That’s a more than sixfold increase in personal spending.3

Rather than treating diseases one by one, what our growing understanding of epigenetics suggests is that we can reduce the risk of all diseases and conditions at once by seeking to either maintain or reduce bio age. That means less suffering and more years of quality of life (increased health span and life span). Not for nothing, it also means less expense. In a 2021 paper published in Nature Aging, Dr. David Sinclair, professor of genetics at Harvard and author of the book Lifespan, and his colleagues state that “a compression of morbidity that improves health is more valuable than further increases in life expectancy, and that targeting aging offers potentially larger economic gains than eradicating individual diseases.” Overall, the paper states that a slowdown in aging that results in one year of increased life span would save $38 trillion in health-care spending; a deceleration in aging that results in ten years of life span would save $367 trillion.4

How then do we delay aging? We focus on the thread that connects your diet and lifestyle habits, your bio age, and your risk of disease, which is epigenetics—or more specifically, an important epigenetic process called DNA methylation. If epigenetics is a collection of different types of software, as I suggested in the Introduction, then DNA methylation may be the most influential and lasting; it’s certainly the best studied of all the epigenetic marks. For simplicity, we can think of DNA methylation as the operating system: it tells your hardware—your genes—what to do.

DNA methylation wields its influence by placing humble, ubiquitous molecules known as methyl groups on top of your genetic material, and those methyl groups determine which genes are turned on and which are turned off, and to what extent. (I’ll delve more into how this process works later in this chapter.)

While it is true that DNA methylation has a ton of power over your health and well-being, you have tremendous influence over it. The choices you make every day—what you eat, when you go to bed, how stressed you are, how much you move, how much loving touch you engage in—can all negatively or positively influence how and where those methyl groups are placed, and therefore how your genes are expressed.

[image: image] THE MANY LEVERS THAT IMPACT DNA METHYLATION AND BIOLOGICAL AGE
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Our study showed that when you choose to give your body more of the things that we believe promote healthy DNA methylation, and reduce your exposure to things that deregulate it, you can give yourself the DNA methylation patterns of a younger you. And that is how you can minimize your risk of developing disease in the first place, or how you might be able to mitigate or even reverse its progression if you are already ill. And, bonus, you’ll also drop excess pounds, regain lost vitality, and make people wonder what you’re doing to look so good for your age.

THE PATH TO THIS POINT

Before I do a deeper dive into how DNA methylation works and how it relates to aging, I just want to pause for a moment to recognize that the entire science of epigenetics and our understanding of how it works and how we might influence it is an enormous jump in our thinking about disease prevention. Twenty years ago, we thought that genetics held the key to reducing disease and promoting longevity. We fully expected that mapping the human genome (which was completed in 2003 by the Human Genome Project) would provide all the answers we didn’t yet have—like a Rosetta Stone that would show exactly which gene, or which genetic mutation, led to which disease.

As amazing an achievement as it was, that’s not what happened. What we’ve found since then is that most chronic diseases don’t have one genetic cause. Because as much information as our genetic material contains, that information is filtered through epigenetics. On the one hand, this means that with few exceptions, there is no one smoking gun for each disease that we can eradicate with gene therapy and poof, defeat that disease. On the other hand, that means we have a ton of tools at our disposal to positively influence our DNA methylation, our genetic expression, and, thus, our health. For me, this latter approach is so much more empowering; we can do something about it.

Reams of research in the past ten-plus years have shown that there are a multitude of things that affect DNA methylation. And that when you change where and how DNA is methylated, you change the way you age, steering yourself away from disease and the loss of quality of life it brings with it, and toward an old age that lets you enjoy well-being throughout your final years.

THE EVOLUTION OF OUR UNDERSTANDING

Once we mapped the genome, we discovered that a mere 2 percent of our genetic material is actually the code that contains the instructions for making proteins. Two percent! The other 98 percent is what was at first considered “junk DNA”—a mishmash of genetic material that, because it didn’t contain codes for making proteins, we at first deemed gobbledy-gook. (This assessment turned out to be wildly erroneous. We now know that the so-called junk genes actually help the DNA genes that code for proteins.)

Don’t get me wrong, your DNA is vitally important. It provides a complete instruction manual for creating you and all your needed parts throughout your lifetime. It’s just that DNA is inert without epigenetic inputs.

Although it communicates very complex information, a strand of DNA is structurally simple, essentially a book with twenty-three chapters written using only four letters—G (guanine), A (adenine), C (cytosine) and T (thymine). Each chapter is one long run-on sentence, printed on only two pages that sit side-by-side and are each only one character wide. Because each strand is so long—the DNA in one cell stretched all the way out is about two meters long, and all the DNA in all your cells fully extended would be approximately twice the diameter of the solar system—each gene needs to be wrapped around spools or else it gets tangled.5 Those spools are called histones. And histones (four proteins) are further grouped in clusters of eight, called nucleosomes. Although the strands, or chapters in this example, are long, they are all written in the same language that consists of only these four characters.

Epigenetics, on the other hand, is a mess of dozens of different languages happening all over the genetic material, not just the DNA. It’s as complicated as the genetic code is simple, as evidenced by a now classic cartoon that I and many of my colleagues use when presenting on the topic. It shows a woman whispering to a terrified scientist who is about to walk onstage to give a lecture, “If they ask you anything you don’t know just say it’s due to epigenetics.”

DNA METHYLATION: A ROCK STAR OF EPIGENETICS

Methylation is an ancient and universal biochemical event that is fundamental for all life forms—we evolved to use methyl groups throughout our physiology because their building blocks were ubiquitous. A methyl group is one carbon atom surrounded by three hydrogen atoms. It’s a highly stable molecule, made out of two of the most abundant elements on Earth. When a methyl group attaches to other molecules—a process that is mediated by enzymes—it is called methylation.

Methylation is happening in your body within every cell, all of the time. It is as ever-present and as essential as breathing. It allows you to get rid of toxins, such as mercury; to make neurotransmitters important for learning and brain health; to make white blood cells; to metabolize estrogen; and to make energy for muscles. If you have a precursor of dopamine and then you pop a methyl group on it, poof, you’ve got active dopamine. If you’re stressed and your adrenals pump out a bunch of adrenaline, methylation is what breaks those adrenaline molecules down so that you can metabolize it. Methylation is also required to produce DNA, repair DNA, and—via DNA methylation—control DNA expression. Clearly, nature thinks methylation is one heck of a way to regulate extremely important stuff!

If you read a lot of articles about health on the internet, you’ve probably heard of methylation. It is a process that has garnered a lot of attention over the last decade or so as being integral to whole-body health. As it is also a process that slows down and becomes imbalanced as we age, methylation is something that functional medicine practitioners assess and address with nearly all of our patients. The primary way we’ve done that is to measure levels of the amino acid homocysteine, which is a byproduct of the overall methylation process; when it is elevated it indicates that methylation is impaired and is associated with an increased risk for cardiovascular disease, neurological diseases like Alzheimer’s, or even anxiety and depression.

However, there is one specific type of methylation that we are realizing plays a crucial role in epigenetic expression. That is DNA methylation, which is when methyl groups are moved onto or off your DNA. And it is this particular form of methylation that the Younger You program is focused on.

We’ve known for decades that there are methyl groups that sit on top of DNA. Yet at first we thought they were extraneous. Dr. Moshe Szyf, a geneticist and professor of pharmacology and therapeutics at McGill University, founder of the journal Epigenetics, and one of the godfathers of the study of epigenetics, has written hundreds of studies that look at DNA methylation, the earliest of which were conducted in the 1980s. And he tells me that those methyl groups were considered irrelevant to understanding how DNA worked, pesky debris to be ignored (similar to that “junk DNA” I mentioned earlier). After all, the thinking went, how could it be possible that such a lowly, common chemical compound had such an impactful role to play?

It was only after the genome was mapped that epigenetics in general and DNA methylation specifically began to earn the respect and attention of the scientific community. You have to chuckle at how misguided our ignorance made us. Because now we know that those methyl groups that sit on top of the strands of DNA dictate which genes are turned off and which are turned on, and to what extent. Because the human body is so exquisitely complex, it’s not quite as direct as it might seem, though. DNA methylation regulates both the junk DNA, which then regulates the active DNA, and the active DNA directly. But what is clear, at least at this point in our understanding, is that DNA methylation is the most influenceable link in this chain.

When I interviewed him on my New Frontiers in Functional Medicine podcast, Dr. Szyf said that if CTAG are the letters that form the words of DNA, then “DNA methylation is the punctuation. It makes sense out of letters, it breaks up the words and sentences, overrides and under rides, and puts exclamation marks and question marks so that the letters [of DNA] become a language.”6

DNA methylation may be the most powerful epigenetic influencer (among other players that include acetylation, small RNAs, phosphorylation, ubiquitination, and more) because its marks can stay over a lifetime of many cell divisions and can be handed down through multiple generations. To be fair, it is also the most studied epigenetic language. There may well be other highly durable and heritable ways that genes are expressed or inhibited that we don’t yet know about. But at this point in our understanding, DNA methylation is the longest lasting and most impactful of the epigenetic mechanisms and plays a key role in all the major chronic diseases of our time, including aging.

As we age, the patterns of DNA methylation predictably move in almost the exact opposite direction of where they are when we are young; this is what paves the way for disease, not necessarily the fact that we have been alive for longer. Luckily, it is possible to slow down this pattern—or even reverse it.

[image: image] METHYLATION VS. DNA METHYLATION


Methylation: The addition and removal of methyl groups to molecules; this elemental biochemical process happens throughout the body.

DNA Methylation: Refers specifically to the addition and removal of methyl groups to and from strands of DNA.
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When methyl groups are added on top of a strand of DNA—known as hypermethylation—the volume on that gene is turned down. Scientists always illustrate a methyl group attached to a strand of DNA as a little red lollipop jutting out of one of the cytosine nucleotides in your DNA strand. (In humans, the methyl group is most often placed on a cytosine nucleotide that is next to a guanine nucleotide; because nucleotides are connected by phosphates, scientific short-hand for a DNA methylation site is CpG.) The more lollipops attach to the cytosines on a gene, the more its function is diminished because the lollipops are taking up the available parking spots and no other molecules—including those that activate the gene—can get in. It takes relatively few methyl groups to silence a gene.

By the same token, removing methyl groups—otherwise known as demethylation or hypomethylation—turns a gene on.

Put simply, you want your DNA methylation to be working in such a way that your good genes (those that suppress tumor growth, say) are on and your bad genes (for inflammation, as an example) are generally off.

AGING FROM AN EPIGENETIC PERSPECTIVE

Imagine that you are in a gallery at the Art Institute of Chicago looking at the pointillist masterpiece A Sunday on La Grande Jatte—1884 by Georges Seurat. When you view it from across the room, you see forty-eight people, three dogs, eight boats, one monkey on a leash, and nineteen trees, all captured in a moment of stillness. From a distance, the colors are vibrant and cohesive—a thrilling whole that immerses you in a moment of daily life in Paris in the late nineteenth century.

When you approach the painting, you begin to discern that Seurat used small dots of paint to bring the scene to life instead of the more typical brush strokes of his contemporaries. You see that what seems like one seamless painting is actually comprised of thousands of little dabs of paint.

And when you get right up to the canvas, you see that these dots of paint are even smaller than they first appeared—that each hue that you could register when you stood across the room is actually comprised of tiny dots of several different shades, and that there are hundreds of thousands of individual dots. You know that there must be some basic sketch underneath that guided Seurat’s hand, although you can’t see any evidence of it. Up close, it looks random, as if there’s no way what you’re seeing adds up to anything resembling anything familiar. But from a distance, every dot plays its own unique role in creating a masterpiece.

Seurat began La Grande Jatte by making initial drawings with a black crayon on textured white paper. These initial studies are definitive, yet they lack the details that bring the figures to life in the finished version.

Your epigenome is like a pointillist painting. Those black drawings are the equivalent of your DNA. They lay the foundation for the work of art you will become, but it’s the thousands upon thousands of tiny epigenetic marks layered on top of your genes that bring the full picture of you to life. Those marks are also what determine how long you live, and how healthy you are no matter your age. In fact, they have more influence over how old you are than the calendar does.

Culturally, we’re terrified of aging, but it’s important to remember that aging is a natural process: We are all aging all of the time. And, if you’re not aging, you’re dead.

The whole process of growth and maturity when we’re kids is, technically, aging. It began as soon as you were conceived—not just because the clock was ticking, but also because your epigenome began actively modifying the expression of your genes.

We’ve known for some time that babies who don’t get loving contact become developmentally delayed (i.e., their aging is abnormally slow, and their bio age is low) and even suffer a loss in IQ points—what we’ve only recently come to understand is that the reason these babies don’t develop fully is that their genetic expression (via epigenetics) is negatively impacted by the lack of touch.7

At times, DNA methylation—and therefore, aging—is moving at hyper speed, like in adolescence when you grew several inches in the span of a few months and you had to get a whole new wardrobe because nothing—not even last year’s winter hat—fit. During these times, the outlines of the figures in your painting are being refined, and the colors are getting richer and more nuanced.

Once you reach adulthood, it may seem like your painting is finished, when in actuality your diet, exercise, sleep, stress, relationships, and chemical exposure are continually adding new dabs of paint/marks and removing old ones. In fact, when Dr. David Sinclair was a guest on my podcast, he shared that the epigenetic changes in adulthood are as profound as those seen in infancy.8 And interestingly, some changes can happen quickly and last longer than you might expect—research on mice has found that a single high-glucose meal negatively impacted the epigenetic expression of DNA on vascular cells for longer than the six-day study duration, and an in vitro study of human stem cells found that a single high-sugar event produced epigenetic changes that increased the production of free radicals and downregulated antioxidant genes.9, 10 In humans, a single episode of exercise has shown favorable epigenetic changes relating to insulin sensitivity and anti-inflammation.11 What this all means is that whether you realize it or not, you are making changes to your epigenome every day, with every choice you make about what to eat, drink, and do. By choosing to have an epigenetic-friendly meal instead of fast food, going to bed when you’re tired instead of watching yet another episode of The Great British Baking Show, or relaxing instead of scrolling through your social media feed, those changes are favorable. And when you consistently make those choices over the long term, you can make those positive genetic changes long-lasting. And that’s when you move the needle away from illness and disease and retain more of your youthful strength, energy, and resilience, despite how old the calendar says you are.

As I’ve mentioned, when left to their own devices, your epigenetic changes over time seem to reverse the exact changes that happened in your early years when you were growing. Some of this wind-down is the “normal” journey of aging. But layer into that wind-down the Western lifestyle of disease—processed foods, high stress, poor sleep, no exercise, and toxic exposures—and your epigenetic maintenance mechanisms will become even further impaired and your aging process will accelerate that much more. Both normal aging and accelerated aging share similar characteristics as far as DNA methylation goes:


•It slows down. Referred to as “global hypomethylation,” this means more “bad” genes—which promote things like inflammation, the destruction of perfectly good cells, Alzheimer’s disease, diabetes, heart disease, and cancer—can be turned on, since fewer methyl groups are essentially a green light to genetic expression.

•It gets wonky. The DNA methylation that does happen becomes imbalanced, which often leads to too many methyl groups getting placed on certain genes and shutting those genes off. These tend to be “good” genes, such as tumor-suppressor genes that inhibit cancer, inflammation-regulating genes, or genes that regulate detoxification and antioxidant activity or make sure our DNA itself is stable and strong.



Why would it be that genes that promote aging (and the diseases of aging) are turned on, and anti-aging genes are turned off? There are two systems of belief here. The more accepted view is that the chronic assaults from life (the bad diet, the toxins, the stress, etc.) cause random changes to DNA methylation—termed “epigenetic drift”—that ultimately accumulate in a critical mass resulting in disease and death. There is another view that is gaining acceptance among scientists that suggests all living creatures are programmed to die, and that is the theory that the length of our life span isn’t determined by chance alone.12 Meaning, aging is part of a plan where death by natural causes happens on a predictable timetable, with predictable changes to DNA methylation, just as menarche and menopause do. One theory suggests that it’s nature’s way of perpetually making room and saving resources for more offspring. I see the validity of this theory, not just because there does indeed seem to be some predictability with the changes to DNA methylation over the arc of life, but because other creatures have a specific life span, too—fruit flies live only two days, while the Greenland shark lives four hundred years. The fact that there are species with profound longevity provides evidence that there is an element of genetic programming in regard to life span. (So does a 2021 paper by the best scientists across the field—it creates a DNA methylation biological clock that applies to all mammalian species that adds credence to the likelihood that our collective life spans—whether they’re short, like a rodent’s, or long, like a Greenland shark’s—are ticking according to preprogrammed DNA methylation changes.13) What is important to note is that while some elements of the DNA methylation clock appear to be predetermined by evolutionary history, other DNA methylation components appear to be malleable.

If that’s the case, are we trying to play God by turning back our biological clock? Well, let’s just take a moment to remember those sixteen-plus years that the average American spends sick at the end of their lives that I mentioned in the Introduction. For so many of us, the quality of our final years is horrific, when we are propped up by drugs and nursing homes and hospitals. Is it wrong to want to reduce that suffering (and that profound expense, to the individual, their family, and our society)? Absolutely not. Our primary aim with the Younger You program—and what our study has shown us is achievable—is to reverse bio age, with the goal of keeping you younger longer, and not to significantly and artificially extend life span.

If you are savvy about trying to modulate DNA methylation in order to slow down bio aging—which, by reading this book, you are already becoming—you won’t live forever, or transform your genetic material to be more like the Greenland shark’s; but you can develop the tools to live well until you die.

Without consciously tending to your diet and lifestyle, and thus your DNA methylation—ideally, throughout all phases of life, from conception to older adulthood, although whenever you discover these principles is the perfect time to start—your aging journey will be dictated by typically imbalanced genetic expression. In addition to outward symptoms like wrinkles, thinning hair, and loss of muscle mass, you also open the door and give a warm welcome to aging’s closest companion, disease. When that happens, one of the figures in your painting might end up sprouting several hats (cancer), while one of the trees might completely fade away (dementia). If you don’t die immediately of the disease you develop, more and more of your canvas becomes grayed out and your quality of life declines and you lose function (represented in Figure 2 from the Introduction, page xvi). When you exert effort in adjusting your lifestyle in order to steer yourself away from the typical epigenetic drift of aging, your painting stays truer to its original form, gradually shifting to sepia tones.

THE EVIDENCE THAT YOU CAN LOWER YOUR BIOLOGICAL AGE

As I write this, there are four human studies that have shown that biological age might be lowered by dedicated interventions.

The first study was admittedly small. Run by Dr. Greg Fahy, chief scientific officer and cofounder of Intervene Immune in Los Angeles, the study followed nine healthy white men between the ages of fifty-one and sixty-five over the course of a year—seven of them from 2015 to 2016 and three of them from 2016 to 2017—during which time they took two specific medications and three supplements: recombinant human growth hormone (rhGH) injections, metformin (a drug typically prescribed for diabetes because of its ability to regulate blood sugar), the steroid hormone dehydroepiandrosterone (DHEA), vitamin D, and zinc.

Fahy wasn’t even necessarily looking to improve the epigenetic clock; he was aiming to see if human growth hormone could regenerate the thymus gland, which plays an important role in immunity and which starts to shrink after puberty and slowly be replaced by fat.

What’s tricky, however, is that while there were already animal studies that suggested that growth hormone stimulates the thymus gland, growth hormone is also known to increase diabetes risk. That’s why Fahy also gave his participants metformin and DHEA, two antidiabetes treatments, along with the growth hormone in his study (which is known as the thymus regeneration immunorestoration and insulin mitigation [TRIIM] study).

Fahy and his team found what they were looking for—seven out of nine participants experienced thymus gland regeneration. And white blood cell counts improved in all nine participants. That was almost the end of it, until Fahy decided to analyze the biological age of his participants. He did this using the same method that we used in our study—a scientific assessment known as the DNAmAge Calculator (DNAmAge is short for DNA Methylation Age; I’ll share more about exactly how this tool assesses biological age in Chapter 4).

Fahy published his results in the journal Aging Cell in 2019.14 According to the DNAmAge Calculator, the study participants had shaved an average of 2.5 years off their biological age over the course of a year. It was a “wow” moment—the first evidence that biological age, as measured by an epigenetic clock, could travel in reverse.

Keep in mind that this study was over the course of a year, and it required self-injections of rhGH and metformin, a pharmaceutical drug that requires a prescription, and DHEA (which is available over the counter). Not only can the treatment be less than pleasant for some folks, it’s not exactly accessible—after all, you can’t pick up human growth hormone and metformin at the grocery store on your way home from work. It also comes with side effects that range from unpleasant (diarrhea, constipation) to potentially more menacing (increased susceptibility to infection and increased likelihood of developing insulin resistance, which can then pave the way to diabetes, heart disease, and cancer). While these first results of bio age reversal are very exciting, you have to wonder, is it worth it? And will these results be long lasting, or how often will the protocol need to be repeated? Stay tuned as Fahy continues to research his program.

The second study that showed that humans can turn back their biological age looked at the Mediterranean diet, the popular and well-researched approach to eating attested to by many centenarians. This 2020 pilot study included 120 individuals between the ages of sixty-five and seventy-nine from Poland and Italy. The group was supplied a Mediterranean diet and 400 IU of vitamin D3 for one year.15 Of the participants, only the Polish women saw a reduction in biological age, which had lowered 1.47 years at the end of the year-long study, although beneficial DNA methylation changes outside of bio age were seen across the group.16 The authors speculated that a standard Polish diet is much different than a Mediterranean diet, and thus the switch could have been more favorable to the Poles versus the Italians, who already follow a Mediterranean diet, although they did not see the same biological age reversal in Polish men.

This study shows that the Mediterranean diet is a good, general eating plan that can lead to small reductions in bio age over the long term—and that probably has the biggest benefit for those who weren’t already eating a diet low in red meat; high in fruits, vegetables, whole grains, and healthy fats; and with moderate intake of seafood and dairy (the hallmarks of the diet). It’s excellent proof of the ability of a whole-foods-based nutrition plan plus vitamin D to favorably influence bio age, but only for certain people after a year of adherence.

The third study showed that obese or overweight African Americans, when deficient in vitamin D, can have a remarkable improvement in bio age with sufficient D supplementation. This sixteen-week study had three arms of vitamin D3 doses: 600 IU per day, 2,000 IU per day, or 4,000 IU per day. In the group receiving 4,000 IU, bio age was significantly reduced by 1.85 years. There were no other interventions used in this study.17 It speaks to the importance of nutrient status, and certainly vitamin D3 supplements are easy to find and to take, although note that if you are already replete in vitamin D, starting supplementation will probably not make a difference in bio age.

And the fourth study that showed reduction in bio age is the one that I was the principal investigator on and that was published in Aging in 2021.

STRATEGIC FOOD AND LIFESTYLE CHANGES CAN ACHIEVE SIMILAR RESULTS—IN LESS TIME

Around the same time that Fahy’s first cohort of study participants was starting their year of injections, I was developing the DNA methylation-modulating diet and lifestyle program that my practice has since prescribed in some form to the hundreds of patients we see in a year.

While we saw clinically that our program was beneficial, and we had read the research that all of the foods and lifestyle practices that our program incorporated could theoretically favorably influence the epigenome and maybe lower bio age, we didn’t know for sure, because the tests to assess it weren’t available outside of the research setting at the time we developed our program. We guessed we were doing something right based on patient response and our read on the science, but only a research study could confirm it.

In other words, we wanted proof.

So we designed a study to measure the epigenetic impact of the program. This wasn’t an easy feat for a wide range of reasons—just one DNA methylation test at that time cost over $1,000, and we needed to run that test multiple times on fifty-plus subjects.

On top of that, it was a very complex study. Asking participants to change their diet for a full eight weeks, plus agree to take a couple of supplements, meet with a nutritionist, and modify their sleep, exercise, and relaxation habits, was a big ask. While it did take us a while, we found participants who would stick to our rather involved program (our data show impressive adherence—not often found in a nutrition and lifestyle study!).

In the end, we recruited thirty-eight healthy males aged fifty to seventy-two who came to us already eating a pretty healthy diet and exercising regularly. We targeted this particular age demographic because, as I discussed above, DNA methylation changes for the worse as we age. And we stuck to males because women of this age group have the confounding factor of fluctuating sex hormone levels of perimenopause and menopause. (Of course, I want to look at middle-aged women—I am one!—but we need larger study numbers to offset the sex hormone differences between middle-aged women. We are actively recruiting for this study as I type.)

Eighteen of our recruits followed the Younger You Intensive program for eight weeks; the remaining twenty participants served as a control group and received no interventions (two dropped out, as is common). Before the official protocol began, and after the eight-week study ended, we collected spit samples, sent them off to Yale’s Center for Genome Analysis to be processed, and had the results analyzed by top epigenetic researchers including Dr. Josh Mitteldorf and Dr. Moshe Szyf (and his team) at McGill University. And what we found was nothing short of astonishing. As I shared in the Introduction, when we compared the biological age of the Younger You group to our controls, the Younger You group were a significant 3.23 years younger at the end of those eight weeks! Mind you, these folks (both our participants and the controls) were already pretty healthy—they ate well and most exercised regularly. While we haven’t proven it (yet), it’s reasonable to assume that had they been less healthy at the start of the study, their reversals would have been even greater, because those with chronic diseases, such as diabetes, are biologically older than their chronological age-matched peers.

Other benefits they enjoyed include:


•A significant decrease in triglycerides, the blood fats associated with cardiovascular disease, which also suggests a drop in insulin and blood sugar levels, and increased ketone production

•A significant drop in total cholesterol and LDL (“bad”) cholesterol

•Nonsignificant yet still measurable trends toward improved energy and reduced anxiety, which confirms what we see in our clinical patients

•A significant increase in circulating methyl folate, a key player in DNA methylation, as compared to controls—with no folate supplements used.



These findings support what we see in our clinical practice when patients incorporate Younger You principles, including


•Weight loss in those who need to lose weight

•Lower inflammation

•Improved energy and mood

•Resolution of skin issues

•Less joint pain

•Fewer headaches

•Improved gastrointestinal health

•Improved methylation markers—measured by levels of homocysteine, B12, and folate—without supplementation



What’s truly remarkable is that we achieved these fast and dramatic results only with changes to diet and lifestyle—no injections or prescriptions required. This means that in order to make significant beneficial changes to your biological age, all you need access to is a grocery store.

Our study suggests that when you give your body what it needs, without beating it over the head with pharmaceuticals and synthetic hormones, you empower your body’s own innate wisdom to lead the way.

This is different than the typical Western medicine approach, which is a little bit like an overbearing parent: it waits for the body to misbehave, then offers stern corrections in the form of prescriptions or procedures. What my training, clinical experience, and the results of our study have shown me is that it’s far better to take a nurturing approach: give the body everything it needs to take care of itself and then let it decide, in its own inherent wisdom, how to use those ingredients to best effect. I think of it as taking an upstream approach: you sprinkle the right ingredients into the water and set them on a good path, and then let nature decide how to put them to best use.

Yes, there are cases where care needs to be more directed, but overwhelmingly, I have been humbled to witness just how wise our bodies truly are. When we give them the nutrients and the conditions they require for wellness, in the right amounts, they respond in ways that would be considered miraculous if they weren’t so consistently reliable.

What’s so exciting to me about our increased understanding of epigenetics, aging, DNA methylation, and biological age is that we aren’t totally victims of our genetics—epigenetics offers a window of influence. It’s great news, but it’s a story that needs to be shouted from the rooftops again and again because it goes against what we’ve all thought and been taught for a long time. We’ll do some dispelling of this “genes are king” myth in Chapter 2.
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