
[image: cover]



Praise for

LONGEVITY FOR DOGS

“As the guy who started the biohacking movement for humans, I’m so excited about Dr. Richter’s book, Longevity for Dogs. Of course, we can also use biohacking to improve—and extend—the lives of our furry companions. In his book, Dr. Richter shares his vast knowledge and expertise on pet nutrition, exercise, and environmental enrichment. The strategies he outlines are not only effective, but they’re also practical and easy to implement. So, if you’re a pet owner who’s interested in giving your furry friend the best possible life, then I highly recommend checking out Longevity for Dogs by Dr. Richter. Your pets will thank you for it!”

— Dave Asprey, father of biohacking, four-time New York Times best-selling author, host of The Human Upgrade Podcast, CEO of Upgrade Labs

“We all want to live longer healthier lives, but if we were realistic, we’d like the same and more for our dogs! Well, now you can! Dr. Richter, using much of the same knowledge, supplements, and eating tricks that I speak about for human longevity, has applied this to our canine companions and it’s all here in this book! Now we can all grow old (younger?) together for longer and better!”

— Steven R. Gundry, M.D., multiple New York Times best-selling author of The Plant Paradox series and founder of GundryMD.com

“I have personally experienced how Dr. Gary Richter’s approach to pet care has enhanced the longevity and vitality of my fur babies, and I am forever grateful! His new book, Longevity for Dogs, empowers pet parents through science-backed nutrition, supplementation, exercise, and lifestyle recommendations to help their four-legged family members live long and happy lives. I highly recommend this book as a resource and look forward to a fastapproaching world where humans and pets are aging well, together.”

— Serena Poon, C.N., C.H.C., C.H.N., CEO and founder of Serena Loves LLC and Just Add Water; co-founder of Fully Aligned Co LLC

“Gary Richter is a gift to the veterinary world. He understands not only pet health but has now elegantly translated insights from human longevity medicine into the pet world with clarity and practicality. If you want more great years with your dog, you’ll love this book!”

— Jeffrey Gladden, M.D., F.A.C.C., founder and CEO of Gladden Longevity

“If you love your dog then you need this book. Death comes too soon to our four-legged friends, but now it doesn’t have to. Dr. Richter has written a groundbreaking book providing a step-by-step guide to giving your loving companion not only more years but also a higher quality of life. Dr. Richter is a thoughtful, kind, and brilliant medical professional who is a veterinary’s vet that everybody wishes they had as their own personal physician. His book Longevity for Dogs provides not only a clear explanation of the science of longevity but is also a practical guide to the steps you can take now to ensure your pets will have the longest, healthiest life possible. Buy this book for your best friend. Buy this book for yourself, because keeping your best friend healthy helps keep you healthy.”

— Dr. Gary Kaplan, medical director, Kaplan Center for Integrative Medicine, Mclean, Virginia, clinical associate professor, Georgetown University School of Medicine, author of Why You Are Still Sick: How Infections Can Break Your Immune System and How You Can Recover

“Dr. Richter is one the leading experts on pet health, biohacking, and nutrition. This book is a groundbreaking resource that’s taking tough (and brilliant) concepts and making them super simple.”

— Shawn Wells, M.P.H., R.D., L.D.N., C.I.S.S.N., biochemist, formulator, and international best-selling author of The ENERGY Formula

“We are on the threshold of a whole new age of how medical science views and upholds proper healthcare and longevity. This book nails it on the head. While being extremely comprehensive, Dr. Richter has kept a potentially boring and confusing subject easy to understand, while being a fascinating and enjoyable read. He welcomes us to the necessary future of medicine and healthcare for our companion animals and even us too.”

— Marty Goldstein, D.V.M., author of The Nature of Animal Healing and The Spirit of Animal Healing
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This book is dedicated to every animal who has shown me how to be a better healer and how to love unconditionally.



INTRODUCTION



Our dogs should live forever—or at least as long as we do. This sentiment is shared by pretty much every dog parent who comes into my office. The reality, of course, is dog ownership (or guardianship, if you prefer) is filled with years of loving and unforgettable experiences that end with devastating loss.

The death of a beloved dog is literally a life-altering event. For many, the loss of a canine family member can be more impactful than the loss of a human family member. After all, we don’t receive unconditional love from the humans in our life, and for those of us who aren’t perfect (all of us), having a companion who forgives and forgets is a gift beyond measure. In my 25 years of practicing veterinary medicine, I have held hands with, hugged, and counseled scores of dog owners, with discussions about smooth transitions, quality of life, and how allowing our family member to have a peaceful and painless passing is the last, best favor we can do for them.

It’s all true. Euthanasia as a last treatment option is both incredibly difficult and a wonderful gift. Anyone who has ever seen a family member (human or animal) in pain at the end of life will understand that transitioning before things get really bad is a blessing. But what if there was a way to help our pets live longer and healthier lives and delay those sad, final days by a few—or even many—years? What if there was a way to postpone that day indefinitely?

Longevity science for humans is a rapidly growing field of study that has attracted some of the best and brightest scientific minds. My first real exposure to longevity as an achievable goal began in 2020 with two specific events. The first was a trip to Dallas, where I met Dr. Jeffrey Gladden, an interventional cardiologist by training who has now turned his sights on improving the longevity and performance of his patients. Sitting down with Dr. Gladden and discussing what we know about longevity and how we can affect the multiple pathways in the body that impact aging brought into focus that longevity is now much more than a general concept. I realized that through diagnostic testing, diet, and the use of supplements—and sometimes pharmaceuticals and medical treatments—we can slow and frequently even reverse the ticking clock in our bodies.

The second revelation occurred with an unexpected phone call. My good friend Richard Rossi is the creator of an event called the Congress of Future Medical Leaders, which brings together thousands of high-achieving high school students who have professional aspirations in medicine. Top doctors, scientists, and even Nobel Prize winners regularly present at this meeting. I have been blessed with being a speaker and have had the opportunity to shine a light on both veterinary medicine and holistic/integrative medicine for these future medical professionals. Richard’s skill at creating and hosting an event is the best I have ever seen. When he called in 2020 to tell me he was assembling a small group of people to have in-depth discussions about longevity science, well, let’s just say he “had me at hello.”

As I write this, there have since been four meetings of the group, called DaVinci 50, and it has been an eyeopening experience. The group, capped at 50 participants, allows for up-close and personal discussions with the speakers and the other brilliant minds in the room. Some of the world’s greatest scientists in longevity research—including David Sinclair, George Church, Aubrey de Grey, Greg Fahy, and more—have presented. The research has been, to say the least, cutting-edge, and I’ll cover a lot of it in this book.

By the end of 2020, I was turning my own sights toward longevity medicine for pets. I’ve been practicing integrative medicine for decades, utilizing both conventional allopathic medicine and acupuncture, herbs, chiropractic hyperbaric oxygen, ozone, and other more holistic methods. I took my first steps down the pathway of integrative medicine because I didn’t like telling pet owners that we had exhausted all treatment options, and their only choice was to discuss end-of-life planning. The truth is that there are many beneficial alternative therapies—those outside of medication and surgery—that can be advantageous to our pets. As I learned about and implemented more ways to help my patients, I found that dogs were living longer and better lives than they “should” have, based on what is expected from allopathic medicine alone. During these years practicing integrative medicine, I focused primarily on maintaining quality of life. Increasing quantity of life was an added bonus, but it wasn’t until meeting Dr. Gladden and attending DaVinci 50 that I began to look at longevity as an achievable primary goal. Medical science has progressed to the point where we now understand many of the metabolic pathways in the body that affect aging, and through new diagnostic tests, we can gather actionable information to slow the aging process.

My goal in writing this book is to provide you, as your dog’s companion and caregiver, with an accessible and actionable guide you can use to help your dog live a longer—and healthier—life. By necessity, we are going to discuss some science, but no Ph.D. or medical degree will be required to successfully read and, hopefully, enjoy this book. We will explore both currently accessible options and the cutting-edge science that will become available for humans and pets in the near future.

We are at an inflection point in science and medicine where the end of life may no longer be inevitable or, at the very least, will be delayed significantly. That may seem like an outrageous claim, but I encourage you to read on! Science is right on the brink of solving aging, and while the vast majority of this research has been focused on people, you and I both know that the lives of our dogs are at least as important as our own silly human lives.

I hope you find this book as informative and enjoyable to read as it has been for me to write. Most important, may the information you find within these pages help you to help your dog(s) live their longest, healthiest life!
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CHAPTER 1

WHAT DOES “LONGEVITY” REALLY MEAN?



The average dog’s life expectancy is somewhere between 10 and 14 years old. The oldest dog I have ever personally seen was a Chihuahua who passed away at 22, and the oldest recorded in the Guinness Book of World Records was 30 years and 8 months old at the time of his death.1 But what if 30 was not a one-in-many-millions outlier? What if these ages became normal and expected life spans for our best friends? What if there was no time limit on our dogs’ life span at all? This is where the modern science of longevity comes in.

When you think of longevity, perhaps you imagine living a long and healthy life. Maybe it means you’re remembered after you’re gone or your family (and genetics) survives for many generations into the future. These are both viable perspectives on longevity, but for the purposes of this book, we are interested in something that has long been sought after by scientists, mystics, and theologians, with no success. At its most basic level, longevity science is about finding solutions that extend life not only to a dramatically advanced age but also potentially indefinitely.

Modern longevity science is a pretty new field, and a lot of the current research has been done in the laboratory on cell cultures or lab animals, ranging from nematodes (worms) to fruit flies to rodents. Most of the diagnostic and treatment strategies we will discuss have been designed for use in humans, although to be clear, they are working with the same lab-animal data we are. From a veterinary-medicine perspective, longevity science is about as new as it comes. Barely anyone in the veterinary profession is even thinking about diagnostics and treatments specifically targeting longevity for dogs, although I promise you that will change in the near future. For now, much of the research, diagnostic testing, and therapies we discuss for your dog are based on what we know from the lab-animal data and what is occurring within the field of longevity medicine for humans. On the occasions where there are dog-specific studies, tests, or treatments, I will be sure to highlight them.

Clearly, we all want our dogs to live more years, but it really has to be about more than just quantity. I can tell you that the 22-year-old Chihuahua who was a patient in my care was not in the best of shape for the last several years of his life. He had poor mobility, had lost most of his eyesight and hearing, and was not cognitively all there. Any of us who has seen what aging can do to the body and mind—whether canine or human—knows that purely living to an advanced age is not always ideal and comes with its own issues. Instead, longevity is about maintaining a high quality of life for the entire life span—what is sometimes referred to as health span. In other words, while we can’t stop the aging process altogether (yet), we can work to avoid the health declines that come with it. My goal (and hopefully yours as well) is for our dogs to live far longer than the 10- to 14-year average and to maintain their youth and vigor until the end—increasing both quantity and quality of life.

All too frequently, aging dogs and their people come into my office, and when I ask how the dog is doing, the response is, “She’s doing great, just slowing down a little now that she is getting older.” Slowing down is an external sign that body systems are beginning to function inefficiently. This may be due to arthritis, back pain, organ disease, cognitive impairment, or any number of other medical diagnoses. But this slowing down is often the first visible sign of a dog’s decline. The truth is, once these changes are noticeable, they have been present for quite some time.

When investigating longevity for dogs, we necessarily need to take a hard look at what aging is and what it does. I realize that can be a little difficult, because it is always more comfortable to not seriously consider a furry companion’s mortality. But as with any challenge we encounter, the solution here requires an understanding of what went wrong and why. This is how we are going to approach longevity for dogs. My goal as a veterinarian, and yours as a pet owner, is to prevent as many of these things from happening and to slow or reverse those that have already occurred. Modern medicine can already do some of this with things like stem cells and platelet-rich plasma, but where the science is going will blow your mind.

The history of humanity’s search for a means to ward off death is about as old as human history itself. Over 2,200 years ago, the Chinese emperor Qin Shi Huang charged his subjects with finding a potion to give him eternal life.2 Qin Shi Huang was certainly not alone in his quest. From the story of the immortal Gilgamesh in 600 b.c. to Ponce de León searching for the fountain of youth in the early 1500s to the cutting edge of modern longevity science, people have not let go of the idea of being able to extend life or completely stave off the inevitability of death. Though magical elixirs and fountains have largely been left in the rearview mirror, the question of longevity hasn’t changed. People are still asking how to prolong youth, health, and life. But now, we can start by investigating the root of the problem: What are the processes that lead to physical and mental decline, aging, and ultimately death? In this chapter, I will introduce and explain the 14 hallmarks of aging so that you can begin to focus on how to prevent these processes from occurring in your beloved dog.

THE HALLMARKS OF AGING

Let’s begin with an understanding of how aging works. At its core, aging is a loss of function that occurs over time and eventually leads to a body being incapable of maintaining life. This loss of function is due to a complicated web of entangled bodily processes, and the bad news is that there is not, and likely will never be, one magic pill to keep us—and our dogs—young forever. Slowing or halting aging is a multifactorial process that requires addressing many different aspects of health on a cellular level.

One of the most comprehensive descriptions of the mechanics of aging can be found in a 2013 article in the medical journal Cell. Titled “The Hallmarks of Aging,” it outlines nine specific categories that lead to loss of function, and most of the current research into life extension is directed at affecting one or more of these.3 The categories sound pretty complicated (scientists tend to favor the complicated), but we’ll break down what is crucial to understand. In large part, all the testing and treatment strategies discussed in the upcoming chapters will be focused on addressing one or more of these hallmarks: genomic instability, telomere attrition, epigenetic alterations, loss of proteostasis, deregulated nutrient sensing, mitochondrial dysfunction, cellular senescence, stem cell exhaustion, and altered intercellular communication.

More recently, at a symposium in Copenhagen in 2022, 5 more hallmarks of aging were introduced, bringing the total to 14: compromised autophagy, microbiome disturbance, altered mechanical properties, splicing dysregulation, and inflammation.4 Some of the new categories, such as inflammation, were already described in the original nine but have now been made their own separate category. For the purposes of our longevity discussions, we will focus largely on the original nine hallmarks of aging, as they are the most well studied and provide good options for intervention.

Genomic Instability

The material responsible for all life on Earth is deoxyribonucleic acid, or DNA. To make a very complex story short, DNA is the code that allows living organisms to be what they are, whether plant, animal, bacteria, or fungi. DNA utilizes chemical compounds called nucleotides in specific sequences to form genes, and genes are the code that dictates what proteins a cell needs to form any one part of the body. We can use the analogy of a book to think about DNA. The nucleotides are the alphabet; although rather than 26 letters, in DNA there are only 4: A, T, C, and G. These four letters are paired into nucleotide bases, and they have to be strung together in specific ways to form words, or DNA.

When you’re reading, each individual word has limited meaning by itself, but when words are put into sentences, and sentences are strung together to form paragraphs, much greater meaning emerges. DNA’s sentences and paragraphs are genes. Together, the paragraphs in a book tell a complete story, in much the same way that genes are responsible for making up an organism. The full complement of genes in any organism is referred to as its genome.

When cells in any organism need to grow or repair themselves, they undergo a process called mitosis. During mitosis, the DNA in the cell divides and then remakes itself whole so that each new cell is an exact copy of the original. However, that process is not perfect. Even in a healthy body, there is an error in 1 in every approximately 100,000 nucleotides copied. While there are mechanisms in the cell to fix DNA damage, not everything is repairable.

As a body ages, the error rate of DNA replication tends to increase. When these errors begin to pile up, we wind up with dysfunctional or nonfunctional genes. This can lead to cells being unable to create the necessary proteins to maintain health or even to their becoming cancerous. The inability to replicate the genome with high fidelity (accuracy) is known as genomic instability.

Aging and other internal processes, however, are not the only causes of genomic instability. External factors can also play a role. Radiation from sources such as X-rays, prolonged sun exposure, and radon are known to cause genomic instability. While the mechanisms are somewhat different for each, the ionizing radiation from these sources causes breaks in DNA that can lead to nonfunctional genes or mutations of genes. Similarly, chemicals such as air and water pollutants (carbon monoxide, lead, particulates, agricultural by-products, and so forth), smoke (cigarette or otherwise), and certain drugs can also lead to genomic instability and altered DNA methylation (which, as will be explained in a subsequent section, is a critical part of epigenetics, or which genes get expressed).

Interestingly, research into the genomes of people who are over 100 years old shows that they have an increased ability to repair damaged DNA. Studies are underway to better understand exactly how this works, but it seems clear genetics, diet, and lifestyle all play a role. While there isn’t much you or your dog can do about the genes you are born with, diet and lifestyle are factors completely within your control, and we’ll take a look at that in Chapters 3 and 4.

Telomere Attrition

Genomic instability is not the only facet of DNA replication that can affect aging. The second hallmark of aging, telomere attrition, represents another hurdle standing in the way of your dog’s ability to generate new cells when they are needed to maintain optimal health.

Chromosomes are the entirety of the genome. Essentially, they are strands of DNA that are wound up very tightly to make them compact enough to fit in the cell nucleus. Each chromosome is paired, as one copy comes from Mom and one from Dad. Dogs have 78 chromosomes (39 pairs). For reference, humans have 46 chromosomes (23 pairs). Telomeres are “caps” at the ends of chromosomes. They serve to protect them from fraying or becoming damaged. They also prevent the ends of the DNA from sticking to other strands. DNA is “sticky” because the nucleotides are designed to form long strands and ultimately chromosomes. What we don’t want is the end of one chromosome attaching itself to the end of another. This would prevent the cell from replicating and expressing genes—a catastrophic result.

Telomeres are required for DNA to replicate, and careful study has shown that over time and repeated cell divisions, they become shorter. This shortening is due to decreased activity of telomerase, the enzyme that helps them maintain their length. When they get too short, it becomes very difficult for cells to divide, and the body is unable to repair itself. As we have all experienced, older dogs (not to mention people) do not heal or recover as well or as quickly as they did when they were younger. One of the reasons for this is the inability to replicate cells due to shortened telomeres.

Shortened telomeres are not only a result of aging but can also be due to a lack of the telomerase enzyme. While telomerase deficiency and aging are not synonymous, the result of the deficiency—an inability to maintain telomere length, subsequently leading to cellular dysfunction—illuminates the importance of telomeres to health and longevity. In humans, telomerase deficiency is associated with early onset of diseases such as pulmonary fibrosis (scarring of the lungs due to a failure to create normal lung tissue) and aplastic anemia (inability to make new red blood cells). In animal models, telomerase deficiency leads to cellular senescence (another of the 14 hallmarks) and accelerated aging. There is—as always—balance in the body. Maintaining long telomeres is great in that they allow cells to effectively replicate to create new tissues and keep the body healthy. In the wrong cells, however, long telomeres can lead to unregulated cellular replication, which may indicate cancer.

Given this information, one could logically assume telomere length could be used as a measure of aging. While it has been used in precisely this way for years, recent studies do cast some doubt on telomere length as a biomarker for age. In other words, maintaining long telomeres is not directly predictive of a long life span. That said, there is still significant value in measuring telomere length within the larger picture of aging and longevity. We will discuss this as a diagnostic test and its applications in Chapter 2.

Epigenetic Alterations

Every individual’s genome is unique to them, with the exception of identical twins, who share a genome. (Puppies in the same litter are rarely, if ever, identical twins. They may look the same, but they are fraternal twins and do not share a common genome.) From the moment of fertilization, the genome of that individual is set in stone. Nothing in the natural world can change it other than errors in DNA replication.

If the essentially immutable genome was the whole “health and longevity” story, many individuals would be in trouble. It is quite common for dogs to carry genes that predispose them to degenerative conditions and even disease like cancer. But your dog’s genome is not their destiny.

Think of the genome as an actor’s script. Although there are specific words in the script, the actor may take some creative license, choosing how to emphasize certain phrases or even skipping some altogether. The same thing occurs in your dog’s body. The body decides which genes to express and which to keep silent. This aggregate of expressed and unexpressed genes is referred to as the epigenome, or epigenetics. Unlike the genome, the epigenome changes over time. These changes can be due to nutrition, supplementation, exposure to toxins, the aging process, and so on. So, while we can’t change your dog’s genome, we can affect epigenetics, and epigenetics ultimately controls which genes are and aren’t expressed in the body. One of the goals we’re trying to accomplish in the quest for longevity for dogs is finding ways to maintain an epigenetic profile that looks like that of a young, healthy dog, regardless of how chronologically old they are.

Many factors influence a body’s specific expression of genes, but we’re going to focus on DNA methylation. It turns out that DNA isn’t really just a long string of nucleotide bases. Other molecules and chemical compounds are frequently bound to DNA, and these compounds often have impacts on gene expression (that is, epigenetics). Methyl groups, which are nothing more than a carbon atom with three hydrogen atoms attached, frequently bind to specific areas on DNA. DNA methylation can be used as a marker of epigenetic age through tests called DNA methylation clocks.5 Unlike your dog’s chronological age, DNA methylation age can be reversed to a certain extent through specific therapies. We will discuss methylation clocks and their value to longevity science in Chapter 2. Suffice it to say that while DNA methylation age is not a reliable predictor of life span, it is a highly effective tool to quantify the efficacy of longevity-focused therapies.

Loss of Proteostasis

Quick refresher: DNA codes for genes (the genome), and there are various mechanisms that regulate which genes in the genome are expressed (the epigenome). The epigenome codes for the formation of specific proteins, which serve an incredibly wide variety of purposes encompassing just about all functions in the body, from the immune system to how food is metabolized, and so forth. This spectrum of proteins created by your dog’s body is known as the proteome.

You can think of proteins as intricately folded origami. One piece of paper can be folded infinite ways to achieve a variety of animals and shapes, but if you want a crane, it has to be folded in one specific way. Similarly, proteins must be folded correctly to be functional. Misfolded proteins lead to disruption of the body’s ability to maintain health, and in humans, their buildup is associated with aging and age-related conditions like Alzheimer’s, Parkinson’s, and cataracts. Not surprisingly, the body has developed ways to either refold misfolded proteins to make them functional again or break them apart and recycle their components to make new proteins. The ability of the body to maintain proper folding of proteins is known as proteostasis, and improving proteostasis has been shown to delay conditions associated with aging. We will discuss how to support this process in our dogs in upcoming chapters.

Deregulated Nutrient Sensing

Food, along with water and oxygen, provides the essential building blocks to grow, repair, and maintain body systems. In addition to serving as a substrate for these processes, food—its presence or absence—is responsible for a cascade of biochemical interactions.

Some studies show evidence that a reduced-calorie diet has effects on the body that can boost longevity through a variety of mechanisms, including promoting autophagy, decreasing cellular senescence, and increasing insulin sensitivity.6 All of these things allow the body to function more like a young, healthy body rather than an aging one. Some folks have taken this information and run with it by severely restricting their own calorie intake in the hopes of living longer. The reality? Though calorie restriction plays a role, you have already seen that aging is affected by multiple biological processes, and therefore there’s never going to be a “do this one thing” solution. Using calorie restriction as a standalone means of promoting longevity only results in a really, really hungry dog.

Instead, examining what happens when we restrict calories can bring the picture of longevity for dogs into clearer focus. The term nutrient sensing refers to the body’s biochemical response to food. For example, when your dog eats, it triggers the release of compounds such as growth hormone, insulin, and insulin-like growth factor. All these compounds assist in properly assimilating the consumed nutrients so the
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