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INTRODUCTION
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There may be no such thing as dying from old age. From a study of more than 42,000 consecutive autopsies, centenarians—those living to at least their hundredth birthday—were found to have succumbed to diseases in 100 percent of the cases examined. Although most were perceived, even by their physicians, to have been healthy just prior to death, not one “died of old age.” They died from disease, most commonly heart attacks.1

If aging kills via diseases,2 why wasn’t my How Not to Die the only longevity book anyone needs? In it, I ran through what we can do to prevent, arrest, and reverse the progression of each of our fifteen leading causes of death, starting with heart disease, which is not only the number one killer of centenarians but of people in general.3 In the United States, heart disease has been the leading cause of death every year since 1900 with the exception of 1918, when pandemic flu ruled the roost.4 Heart disease has been the leading cause of death and disability around the world for most of this century5 and is projected to remain that way in the decades to come.6 But is it really?

Because old age is the greatest risk factor for most of our killer diseases,7 one could argue that the leading cause of death is actually aging.8 The rate of death increases exponentially for age-related diseases, such as heart disease, cancer, stroke, and dementia.9 So, yes, in the same age bracket, having high cholesterol can increase your risk of heart disease as much as twentyfold,10 but an eighty-year-old may have five hundred times the risk of having a heart attack11 compared to someone in their twenties.12 Eating a plant-based diet may reduce the risk of dementia as much as threefold,13 but the difference in dementia rates between those older than eighty-five compared to younger than sixty-five is three hundredfold.14 The reason we focus on things like cholesterol is that it is a modifiable risk factor, but what if the rate of aging was modifiable, too?

Imagine if there were an intervention that didn’t just reduce your risk of the leading killers, but also arthritis, dementia, osteoporosis, Parkinson’s disease, and sensory impairments. Because such risks tend to double every seven years, even just slowing aging such that the average sixty-five-year-old, for example, would have the health profile and disease risk of today’s fifty-eight-year-old, would be expected to cut in half everyone’s risk of death, frailty, and disability.15

That is why I wrote How Not to Age.

FOUR BOOKS IN ONE

My inspiration for writing How Not to Age was the consensus document “Interventions to Slow Aging in Humans.” Its authors identified the most promising strategies for slowing aging, including the pharmacological regulation of the anti-aging enzyme and hormone, AMPK and FGF21, respectively, and the pro-aging enzyme mTOR and hormone IGF-1.16 As I looked through the list, I realized that every single one of these pathways could be regulated through diet.17,18,19,20 That became the opening section of How Not to Age.

In Part II, I delved deep into the behaviors that those in the five longevity hotspot “blue zones” around the world share. In constructing the optimal anti-aging regimen, I explored the best and worst foods and beverages. Is red wine deserving of its symbolic status for longevity? What about coffee? I covered the “longevity vitamin” ergothioneine, the vegetarian’s Achilles’ heel, and the best exercise and sleep routine for the longest, healthiest life.

Then, in Part III, I got to the nitty-gritty. What can you do to preserve your bones, bowels, and circulation? Your hair, hearing, and hormone balance? Your immune function and joint health? Your mind and your muscles? Your sex life and skin? Your teeth, your vision, and, finally, your dignity in death? There are chapters on each.


INTERVENTIONS TO REGULATE THE ELEVEN AGING PATHWAYS

[image: ]

		Exercise	Smoking Cessation	Caloric Restriction	Protein Restriction	Decreasein Certain Animal Foods	Decrease in Certain Processed Foods	Increase in Certain Plant Foods

	AMPK 	✓		✓	✓	✓	✓	✓

	Autophagy 	✓		✓	✓	✓	✓	✓

	Cellular Senescence 	✓	✓	✓	✓		✓	✓

	Epigenetics 	✓	✓	✓	✓	✓		✓

	Glycation 	✓	✓	✓	✓	✓	✓	✓

	IGF-1 				✓	✓		

	Inflammation 	✓	✓	✓	✓	✓	✓	✓

	mTOR 		✓	✓	✓	✓		✓

	Oxidation 	✓	✓	✓	✓	✓	✓	✓

	Sirtuins 	✓	✓	✓	✓	✓	✓	✓

	Telomeres 	✓	✓		✓	✓	✓	✓





My Anti-Aging Eight was the final section of How Not to Age, an actionable checklist to complement the Daily Dozen I established in my earlier book How Not to Die. In the Daily Dozen, I compiled the healthiest of the Green Light foods—foods of plant origin from which nothing bad has been added and nothing good has been taken away—into a checklist of foods I encourage people to try to fit into their daily routines. I made it into a free app, Dr. Greger’s Daily Dozen, available for iPhone and Android, so anyone and everyone can try to check off all the boxes every day and track their progress over time.

My aim for How Not to Age was to cover every possible angle for developing the optimal diet and lifestyle for the longest, healthiest lifespan based on the best available balance of evidence.

NOTE: The checkmarks indicate the number of servings of each that I recommend you aim for every day.


DR. GREGER’S DAILY DOZEN
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	✓✓✓	BEANS

	✓	BERRIES

	✓✓✓	OTHER FRUITS

	✓	CRUCIFEROUS VEGETABLES

	✓✓	GREENS

	✓✓	OTHER VEGETABLES

	✓	FLAXSEEDS

	✓	NUTS AND SEEDS

	✓	HERBS AND SPICES

	✓✓✓	WHOLE GRAINS

	✓✓✓✓✓	BEVERAGES

	✓	EXERCISE





THE ANTI-AGING EIGHT

My Anti-Aging Eight expands on my Daily Dozen and highlights specific foods, supplements, or behaviors that have the potential to offer some of the best opportunities to slow aging or improve longevity.


• Nuts

• Greens

• Berries

• Prebiotics and Postbiotics

• Caloric Restriction

• Protein Restriction

• Xenohormesis and microRNA Manipulation

• NAD+



The foundation of an optimal anti-aging regimen is a healthy diet, which is good news, because you hold the power.

NUTS

Few foods, concludes a review in a top-rated nutrition journal, have experienced such “vindication” as nuts.21 Nut consumption is associated with a lower risk of dying from stroke, heart disease, respiratory disease, infections, diabetes, and even cancer—more than half of our top ten killers22—so it isn’t surprising that eating nuts is associated with a lower risk of dying prematurely across the board. In a study of 84- to 107-year-olds, eating nuts every day was associated with as much life extension as regular donut consumption was associated with lifespan contraction.23 The title of an editorial in the Journal of the American College of Cardiology suggested succinctly, “Eat Nuts, Live Longer.”24 Nuts are one of the very few foods that, just on their own, may literally add years to your life.25

Meta-analyses have shown reduced overall mortality risk for each additional daily serving of vegetables (4 percent lower risk of premature death), fruits (6 percent lower risk), whole grains (8 percent), and legumes (10 percent). And nuts? Eating just a daily half serving of nuts is associated with a 15 percent lower risk. Ounce for ounce, nothing beats nuts for reducing the associated risk of dying before one’s time.26

Inadequate nut consumption may be responsible for the premature deaths of millions every year around the world.27 That’s based on studies tracking the eating habits and deaths of about a half million people over time.28 What does this mean for us on a personal level? Eating nuts at least twice a week appears to halve mortality risk compared to almost never eating them.29 So, two handfuls of nuts a week could be the longevity equivalent of jogging four hours.30 Looking at it another way, not eating nuts may risk doubling our chances of dying prematurely.

The walnut is probably the healthiest nut. Not only do walnuts have some of the highest antioxidant31 and omega-332 levels, but they’re the only nuts known to significantly improve artery function33 and they beat out others in suppressing cancer cell growth in vitro.34 Individuals eating more than three servings a week of walnuts appeared to cut their risk of dying from cancer in half. A review of the available evidence concluded that “the far-reaching positive effects of a plant-based diet that includes walnuts may be the most critical message for the public.”35 I recommend eating a palmful of walnuts a day.

GREENS

Nuts seem to beat out vegetables in terms of food groups associated with a longer life, but that was compared to vegetables in general. Green leafy vegetables can match nuts for potentially decreasing the risk of premature death,36 and consumption of greens is also associated with lower risk of heart disease, stroke, and a few types of cancer and may even help prevent some of the leading causes of age-related vision loss.37 Greens can also boost our immunity, slow our metabolism, and protect our body against the effects of air pollution, one of the leading causes of death worldwide.

The nitrates naturally found in leafy greens and beetroot improve the efficiency of our mitochondria, the little power plants within our cells, boosting athletic performance by extracting more energy from each breath,38 for instance. No drug, supplement, steroid, or any other intervention has been shown to do what vegetable nitrates can do.39

Overall, green leafy vegetables contribute to 80 percent of our nitrate intake.40 So, if we eat a lot of greens, might we be able to slow our metabolism since our body would be able to function so much more efficiently, effectively drawing more energy from each calorie? Indeed, and we may have even evolved to use vegetables to help preserve energy during lean times in our ancient past. Either way, slowing our metabolism may have benefits for our longevity41 and explain why those who eat more greens tend to live longer than those who eat less.42

Greens have been suggested as a secret for longevity.43 Eating greens at least nearly every day may be one of the most powerful steps we can take to extend our lifespan. A study entitled “Healthy Lifestyle and Preventable Death” identified six lifestyle factors that were associated with cutting in half the risk of dying over a period of twelve years for men and women in their sixties and seventies. Beyond nondietary factors, such as not smoking and walking an hour or more a day, the sole criterion for dietary quality the researchers used was “eating green-leafy vegetables” at least “almost daily.”44

Of all the food groups analyzed by a Harvard University research team, greens were associated with the strongest protection against major chronic diseases,45 including up to about an associated 20 percent reduction in risk for heart attacks46 and strokes47 for each additional serving per day.

AN IMPORTANT CAVEAT: If you are on warfarin (also known as the drug Coumadin), be sure to speak with your physician before you increase your intake of greens. The drug works by hampering the enzyme that recycles vitamin K, which is involved in blood clotting. If your system gets an influx of fresh vitamin K, which is concentrated in greens, you may undermine the effectiveness of the drug.48 You should still be able to enjoy your greens, but your doctor will need to titrate the dose of the drug to match your regular greens intake.

BERRIES

For all of the national dietary guidelines from around the world, the most common key message is simple: Eat more fruits and vegetables.49 But not all fruits and vegetables are the same. Rarely in research are berries separated out from the generic fruit category,50 but combining the three prospective studies on eating berries and overall longevity, it’s clear that those with high berry consumption tend to live significantly longer than those with low intake.51

Berries appear to reduce all-cause mortality risk as much as green leafy vegetables.52 They evolved to have bright, contrasting colors to attract fruit-eating critters to help disperse their seeds, and the same molecular characteristics that give berries such vibrant colors may account for some of their antioxidant abilities.53

Anthocyanin comes from the Greek anthos, meaning “flower,” and kyanos, meaning “blue.”54 The same pigments color red, blue, and purple berries, but their names still hint at their floral origins—for example, the petunidin in blueberries or the peonidin in cranberries.55 Able to cross the blood-brain barrier, anthocyanins are thought to be responsible for the cognitive benefits of berries in terms of improving brain perfusion, memory, executive function, processing speed, attention, and overall cognitive performance.56 They may also benefit our eyesight; berries have the potential to help with macular degeneration, glaucoma, and cataracts, and their anthocyanins can significantly improve both objective and subjective signs and symptoms of eye strain,57 as well as improving light58 and dark59 adaptation.

Berries also have systemic anti-inflammatory effects throughout the body and can suppress inflammation directly within the gut.60 As well, anthocyanins have been found to improve short- and long-term blood sugar control,61 in part by improving insulin sensitivity,62 so it’s no surprise that higher berry intake is associated with a lower risk of developing type 2 diabetes.63 Berries may also acutely improve artery function,64 which could help explain why higher anthocyanin intake is associated with a significantly lower risk of dying from cardiovascular disease65 and, by extension, all causes put together.66

PREBIOTICS AND POSTBIOTICS

The human colon may represent the most biodense ecosystem in the world.67 Though many may believe that our stool is primarily made up of undigested food, about 75 percent is pure bacteria68—trillions and trillions.69 These bacteria in our colon boost our immune system, make us vitamins, improve our digestion, and balance our hormones. We house and feed them, and they maintain and protect their house, our body.

Prebiotics, like fiber and resistant starch, are what feed our probiotic good bacteria, like Lactobacillus and Bifidobacteria, which make beneficial postbiotics, like butyrate and acetate. When our good bugs eat prebiotics like fiber, they make short-chain fatty acids (SCFAs) that are then absorbed into our bloodstream from our colon, circulate throughout our body, and even make their way to our brain.70 These far-reaching fiber-sourced SCFAs may have wide-ranging effects on everything from inflammation and immune function71 to mental health.72

What we eat plays the dominant role in determining our gut microbiome.73 Change your diet, change your gut flora, within days or weeks, for good or for ill. The relationship we have with our gut flora is so tightly knit as to affect most of our physiological functions.74

The transition from adulthood into old age is accompanied by pronounced changes to the microbiome.75 There is no “typical” microbiome of the elderly,76 but it trends towards a shift from fermenting fiber to putrefying protein.77 The most important role a healthy microbiome has for preserving health as we age is thought to be the prevention of systemic inflammation.78 Inflammation is a strong risk factor not only for premature death.79 Those with higher-than-average levels of inflammatory markers in their blood for their age are more likely to be hospitalized,80 frail,81 and less independent,82 and suffer from a variety of diseases, including common infections.83

Aging is accompanied by dysbiosis, an unhealthy imbalance of gut flora characterized by a loss of fiber-fed species.84 One of the mechanisms by which intestinal dysbiosis may accelerate aging is a leaky gut. To avoid gut dysbiosis, inflammation, and leakiness, plants should be preferred. Vegetarians tend to have a better intestinal microbiome balance, a high bacterial biodiversity, and enhanced integrity of the intestinal barrier,85 and also produce markedly less uremic toxins in the gut,86 likely because fiber is the primary food for a healthy gut microbiome.87 Other ways to heal a leaky gut? Stop alcohol consumption,88 avoid NSAID drugs, like aspirin, ibuprofen, and naproxen,89 and get the amount of daily zinc found in about a cup of cooked lentils.90

We should also stop eating foods that can foster the growth of bad bacteria that create toxic postbiotics, like TMAO, short for trimethylamine N-oxide. TMAO is considered the “smoking gun” of microbiome-disease interactions.91 Whether young or old, male or female, with or without high blood pressure, and with high or low cholesterol, having high levels of TMAO is associated with a significantly higher risk of having a heart attack or stroke, or dying prematurely in general.92

TMAO originates from bad bacteria in our gut when we eat a lot of choline, which is concentrated in eggs and lecithin supplements, or carnitine, which is found in abundance in meat and some energy drinks. Within hours of eating eggs93 or meat,94 TMAO levels get bumped up.

Can we just take pills? No probiotic formulation has been approved by the U.S. Food and Drug Administration (FDA), so they are sold under the lax regulatory rubric of the dietary supplement industry.95 On the other hand, by eating foods rich in prebiotics, in other words, increasing “whole plant food consumption,”96 we may select for and foster the growth of our own good bacteria. An increase of dietary fiber intake may be a path toward longevity.97 The promotion of high-fiber diets is a recurring recommendation,98,99,100 one of the most consistently cited pieces of lifestyle advice in general for extreme longevity and health.101

CALORIC RESTRICTION

Three meals a day (plus snacks!) is an evolutionarily novel behavior. Benjamin Franklin said, “To lengthen thy life, lessen thy meals.”102 Might this hormetic bolstering of defenses result in a longer life? In the lab, caloric restriction without malnutrition is one of the most powerful non-pharmacological interventions for extending healthspan and lifespan across a multitude of species,103 considered perhaps “the most important discovery in the biology of aging to date.”104

Caloric restriction, heralded as a fountain of youth,105 can increase the lifespans of animals,106 and the metabolic slowdown may be the mechanism.107 One of the ways our body lowers our resting metabolic rate is by creating cleaner-burning, more efficient mitochondria, the power plants that fuel our cells.108 The largest caloric-restriction trial to date found both metabolic slowing and a reduction in free radical–induced oxidative stress, both of which may slow the rate of aging.109

CALERIE, the Comprehensive Assessment of Long-Term Effects of Reducing Intake of Energy, is the first large, long-term, clinical trial to test the effects of caloric restriction110 and had near-universal benefits, supporting the potential health and longevity benefits of mild caloric restriction without the downsides seen with more extreme restriction, including loss of libido, strength, and bone mass; menstrual irregularities; infertility; cold sensitivity; slower wound healing; blood pressure dropping too low; and psychological conditions, such as depression, emotional deadening, and irritability111 (not to mention walking around starving all the time). As well, CALERIE participants experienced significant improvements in mood, general health, sex drive, and sleep,112 and also wiped out more than half of their visceral abdominal fat,113 which translated into significant improvements in blood pressure, insulin sensitivity, triglycerides, and cholesterol levels.114 During the final year, they were eating only about 300 fewer calories than they had been at baseline,115 so they got all of those benefits after cutting only about a snack-sized bag of chips’ worth of calories from their daily diets.

Rather than cutting calories day in and day out, what if you practiced intermittent fasting, such as eating as much as you wanted every other day or for only a few hours a day, or fasting two days a week or five days a month? For millennia, our ancestors often may have consumed only one large meal a day or went several days at a time without food,116 but there do not appear to be any advantages to intermittent fasting over chronic daily restriction.117

PROTEIN RESTRICTION

The prevailing dogma in our society is to eat more protein, but the best available balance of evidence suggests that all lifespan benefits of caloric restriction derive from the drop in protein intake.118

FGF21, a human hormone discovered in 2000,119 has emerged as a key agent for promotion of metabolic and artery health, leanness, and longevity.120 Exercise boosts FGF21 levels121 as does eating more carbohydrates and less protein.122 Slow-digesting starches, such as pasta, beans, and intact grains, could have a similar “pro-longevity” effect.123

Researchers have concluded that “even a quite modest PR [protein restriction] regimen may have significant clinical benefits,”124 but not all proteins are the same. FGF21 is considered to be the most important mediator of the metabolic health benefits of restricting the amino acid methionine.125 Methionine is found predominantly in animal proteins,126 so we may boost FGF21 levels by lowering methionine intake even without changing overall protein consumption just by switching from animal to plant sources. Legumes (beans, split peas, chickpeas, and lentils) deliver as much as five to ten times less methionine than meat.127

Diets with excess protein may be associated with increased oxidative stress128 and inflammation as well as lower levels of NAD+, which is critical for sirtuin function.129 Reducing protein intake can also reduce blood levels of IGF-1, and low IGF-1 levels predict survival in people with exceptional longevity.130 IGF-1 is presented as the reason reduced protein intake may represent an important component of anti-aging and anticancer diets.131

The optimum ratio of protein to carbohydrates across species for lifespan appears to be about one to ten,132 but the higher the animal protein intake, the higher the mortality rates, whereas the higher the plant protein intake, the lower the mortality rates.133

The NIH-AARP study, based on more than six million person-years of observation, found that swapping just 3 percent of calories from animal protein to plant protein was associated with 10 percent decreased overall mortality in both men and women.134 Significant healthspan improvements may be achievable by just a 1 percent animal-to-plant swap (only about 5g a day).135 A 2022 meta-analysis concluded its findings suggested “introducing plant protein-rich sources to replace animal proteins to prevent aging-related diseases, and promote longevity and healthy aging.”136

Levels of three branched-chain amino acids (BCAAs)—isoleucine, leucine, and valine—in the blood are also negatively correlated with health and longevity consequences, such that the lowest amounts were associated with the longest, healthiest lives.137 Researchers suggest “limiting dietary levels of BCAAs may be a key to a long and healthy life,”138 which makes sense since BCAAs are potent activators of the engine-of-aging enzyme mTOR.139

Since BCAAs are mostly found in meat, including chicken and fish, dairy products, and eggs,140 this may explain why animal protein intake intensifies insulin resistance141 and is associated with higher diabetes risk,142 whereas plant foods tend to have the opposite effect. Substituting even just 5 percent of plant protein for animal protein may decrease diabetes risk by more than 20 percent.143

XENOHORMESIS AND MICRORNA MANIPULATION

Xenohormesis and microRNAs represent cross-kingdom communication pathways between plants and animals that we may be able to use to our advantage.

Hormesis can be thought of as the “that which doesn’t kill you makes you stronger” principle.144 Think about physical activity:145 You put stress on your muscles and heart and are healthier for it (with sufficient recovery time). Mild stresses like exercise can trigger a protective response that leads to strengthened defenses in the long run.146

Hormesis may be why dietary restriction can lead to lifespan extension.147 The mild stress placed upon the body by not eating enough may activate a wide variety of protective pathways, ramping up anti-inflammatory and antioxidant defenses.148 Instead of restricting food intake, xenohormesis may be a more realistic strategy.

Xenohormesis refers to the bestowal of stress resistance from stressed plants to the animals who eat them.149 In other words, instead of exposing ourselves to the stressor to trigger our body’s defenses and shore up protection against future stressors, why not let plants take the hit?150

Plants manufacture—from scratch—a dizzying array of compounds to deal with whatever’s coming their way,151 and some of the protective substances they’ve created can play a similar role in us. Plants make vitamins for their own needs, and we hijack them for broadly analogous cellular roles in our own body.152

Plants and animals even share some of the same stresses. We get attacked by bacteria and so do plants and fungi.153 When bacteria muscle in on a particular fungus, it creates a molecule called penicillin—provided free for us—and when a fungus muscles in on a particular bacterium, it produces rapamycin as an antifungal to slow its growth, inhibiting the target of rapamycin (TOR) pathway conserved in fungi, plants, and animals, including us.154

When plants get infected, they produce the compound in aspirin, which can come in handy when we get infected. Plants heal wounds, and so do we, using similar signaling systems.155 Incredibly, the stress response molecules in plants may activate the same protective responses in us.156 For example, plants produce polyphenols to protect themselves,157 and we may be able to expropriate and commandeer them for our own similar purpose.158 Plants have DNA they need to protect themselves from free radical damage, so they cook up complex antioxidants that we can then use. In a sense, the crispers in our fridges are like nature’s medicine cabinet.

Our own genetic code is stored in our DNA, and messenger RNA transcribes a stretch of DNA code (called a gene) and has it translated into the finished product, a structural protein or an enzyme. Most, however, is transcribed into noncoding RNA—that is, RNA that doesn’t code for proteins.159 There are more than a hundred types of noncoding RNAs. The OG, microRNA,160 takes a stretch of DNA thousands of letters long to encode the average messenger RNA.161 They are generally created to glom on to messenger RNAs to prevent them from being translated into proteins.162

It is now safe to say that microRNAs probably regulate virtually every biological process, playing essential roles in virtually every aspect of health.163 Diseases of all shapes and sizes have been linked to the dysregulation of microRNAs,164 but microRNA expression can be modified through diet.165

In humans, dozens of circulating micro-RNAs are upregulated as we age, and dozens are downregulated.166 The blood levels of seven microRNAs, for example, may be able to differentiate Alzheimer’s patients from healthy controls with up to 95 percent accuracy.167

Beyond potentially contributing to the lower cancer168 and diabetes169 rates among those eating plant-based, diet-induced microRNA changes may also contribute directly to life extension. A study on circulating microRNA expression in the Loma Linda blue zone, where healthy Adventist vegetarians live about a decade longer than their fellow Californians, found half a dozen microRNAs related to aging differentially expressed between vegetarians and nonvegetarians that potentially provide mechanisms for the longer plant-based life expectancy.170

Plant-based diets contain thousands of biologically active microRNAs.171 While the scientific community has historically chalked up the benefits of fruits, vegetables, and herbal medicines to the presence of phytonutrients, it may be their microRNAs playing a role.172 Isolated phytonutrients have often failed to fully replicate the effects of the whole foods from which they were extracted. This failure has been attributed to the synergistic symphony of interactions between the various components working together. As we’ve seen, one way that phytonutrients like polyphenols affect our physiology is by manipulating our microRNA expression, but perhaps plant microRNAs are silencing our genes directly.173

The exploration of the potential for cross-kingdom gene regulation with “xeno-microRNAs”174 from plants is currently considered among the most exciting topics in all of science.175 Broadly, the concept of cross-kingdom genetic manipulation is nothing new. After all, RNA and DNA from viruses have been hijacking human cells since time immemorial. But, if food-derived microRNAs are altering our gene expression, that certainly offers new meaning to the phrase “you are what you eat.”176

NAD+

Our understanding of nicotinamide adenine dinucleotide (NAD+) arose in a 1906 paper unassumingly entitled “The Alcoholic Ferment of Yeast-Juice.”177 Little did the authors know that waves of NAD-related discoveries would go on to yield, thus far, a total of four Nobel Prizes.178 NAD+ is now known as an essential molecule for all living organisms,179 required for the function of about 500 enzymatic reactions,180 including, notably, the extraction of metabolic energy from food.181 The twenty-first century has produced yet another scientific renaissance for NAD+ with the realization that it is critical for the activity of sirtuins,182 “guardians of mammalian healthspan.”183

NAD+ is one of the most abundant molecules in our body. Once considered relatively stable, it is now known to be in a constant state of synthesis, recycling, and breakdown.184 To maintain cellular vitality in the face of this turnover, an adequate supply of NAD+ precursors and sufficiently high NAD+-synthesizing enzyme activity is critical.185

Thankfully, since life as we know it can’t exist without it,186 NAD+ and its precursors are found in everything we eat—plant, animal, or fungi.187 There are also four major NAD+-boosting supplements on the market these days: nicotinic acid (NA), also known as niacin; nicotinamide (NAM), also known as niacinamide; nicotinamide riboside (NR); and nicotinamide mononucleotide (NMN). NAD+ can also be given directly, as can the hydrogenated form NADH. There are also hydrogenated forms of NMN (NMNH) and NR (NRH). So, there is quite the alphabet soup: NAD, NA, NAM, NR, NMN, NADH, NMNH, and NRH. Our body can also make NAD+ from scratch from the amino acid tryptophan. Given the critical nature of NAD+, it is perhaps unsurprising that the body has so many different pathways utilizing a panoply of precursors.188

Which NAD+-boosting supplement is best? There isn’t a clear standout yet189 as hardly any of the preclinical effects found in the lab have translated into evidence of human clinical benefit, and many more, larger, and longer-term studies are necessary to establish safety and efficacy.190

There is, however, a way we may naturally boost NAD+ and amp up NAMPT, the enzyme that makes NAD, without any supplements: exercise.

PLANTS, NOT PILLS, POTIONS, OR PROCEDURES

In the anti-aging journal Rejuvenation Research, a commentary was published entitled “Finally, a Regimen to Extend Human Life Expectancy.”191 I was all ears (or rather, eyes). Was it some new exotic gene therapy or stem cell treatment? No, it was a reference to a Harvard analysis entitled “Impact of Healthy Lifestyle Factors on Life Expectancies in the US Population.” More than 100,000 men and women were followed for thirty-four years, and just a few basic lifestyle behaviors appeared to translate into about thirteen years of extra lifespan for the average fifty-year-old. Even from age seventy, there are still about ten extra years on the table.192 Extending that back, earlier than age fifty, a Canadian study found that nearly eighteen years were up for grabs, based on simple, commonsense health behaviors.193

That’s the kind of life extension we’d expect extrapolating from some of the advances made in the laboratory,194 but after decades of research and hundreds of millions of dollars spent, efforts to translate those results into humans have largely been in vain.195 Yet, here we are with human data suggesting that dramatic life extension is available to all of us right here, right now. We already have that trillion-dollar pill that anti-aging biotech has been promising us. It just may have to be effectively administered in the produce aisle or the gym. As presciently written in a textbook of geriatric medicine more than sixty-five years ago, “A more promising approach toward prolonging life in the latter years seems to be the prevention of degenerative diseases by good nutrition.”196

What we eat is considered “probably the most powerful and pliable tool that we have to attain a chronic and systemic modulation of [the] ageing process. . . .”197 Meta-analyses suggesting that you could add years to your life just by avoiding eggs or bacon, or by eating nuts every day or certain fruits? It just seems too good to be true.198 Regardless of the absolute magnitude of the effect, diet is understood to be the number one determinant of how long we live.199 We are what we eat.

EAT AS IF YOUR LIFE DEPENDS ON IT

There is both observational and interventional evidence that plant-based nutrition can slow aging. A prospective cohort study found that adopting a plant-based diet was associated with a substantially lowered pace of aging, based on the aging trajectory measure MDAge.200 In a twenty-four-month intervention, hundreds of women were randomized to a diet centered on healthy plant foods, exercise, or neither. Although the participants in the physical activity group failed to beat the controls, those in the plant-based dietary intervention group experienced a significant slowing of biological aging, as measured by the DNA GrimAge epigenetic clock.201 These data are consistent with the Blue Zones Food Guidelines distilled from more than 150 dietary surveys from the world’s longest-living people.202

Note that the quality of plant-derived foods is critical. The more people cut down on meat, dairy, and eggs, the slower they appear to age, but that may only be when animal products are replaced with healthy plant foods. Replacing animal foods with ultraprocessed junk, such as french fries, potato chips, and sugar-sweetened drinks, may accelerate aging.203 Similarly, in the Harvard cohorts, the more meat, eggs, and dairy are minimized in favor of plant foods, the lower the risk of premature death, but the consumption of unhealthy processed plant foods was shown to increase the risk of death overall even if animal product consumption remained low.204 The same was found in the Million Veteran Program study. The reduction in all-cause mortality associated with more plant-based eating was only apparent with a focus on healthy plant foods.205

THE TOP ANTI-AGING FOODS

According to the Global Burden of Disease study, the largest systematic analysis of risk factors in human history, the leading cause of death in the United States is the American diet, bumping tobacco down to number two.206 Smoking now only kills about half a million Americans every year, whereas our diet kills many more.207 What are the healthiest foods to eat? Based on more than 150 dietary surveys among the healthiest, longest-lived populations in the world, the number one recommendation of the Blue Zones Food Guidelines is: “See that your diet is 95%–100% plant-based.”208

In terms of particular plant foods, the Global Burden of Disease study found that the largest life expectancy gains would be expected from eating more legumes, which are beans, split peas, chickpeas, and lentils.209 They’re the most concentrated sources of fiber210 and resistant starch,211 which help the good bacteria in our gut produce beneficial by-products that can reduce inflammation, boost immunity,212 and improve muscle strength.213,214

Legumes are out front on a per-serving basis, but ounce per ounce, nuts are associated with the lowest risk of premature death compared to any other food group.215 As I mentioned earlier, I recommend about a palmful of walnuts per day, preferably raw and definitely unsalted.

Of all vegetables, dark green leafies are most associated with a longer lifespan.216 The nitrates in greens can improve age-related declines in muscle217,218 and artery function,219,220 as well as slow our metabolic rate,221 and there is a compound in cabbage-family vegetables, such as broccoli and cauliflower, that can boost our immune function222 and the detox enzymes in our liver223 and airways.224

The bright anthocyanin pigments in berries are thought to account for their benefits for cognitive function,225 eyesight,226 inflammation,227 blood sugar,228 artery function,229 and cholesterol.230 But anthocyanins can get cleared from our bloodstream within six hours,231 so I recommend dosing at every meal. These compounds aren’t only found
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