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By David Nayor and Dale Kiefer

Back in 2003, longevity scientists became excited when the natural, plant-derived compound
resveratrol was found to extend the life span of yeast cells by as much as 70%.1 What got scientists
so interested was that the gene expression changes induced by resveratrol in yeast cells were
similar to those thought to confer longer life in human beings.

Drug development companies are actively seeking to patent resveratrol-like molecules to create
pharmaceuticals that would prevent and treat a wide range of age-related diseases, including
diabetes, heart disease, cancer, and even Alzheimer’'s. The good news for consumers is that they
can obtain resveratrol compounds in low-cost dietary supplements today.

RESVERATROL BASICS

Resveratrol is a polyphenol most commonly found in red wine and grapes. It is also found in peanuts, certain berries, some pines,
and the roots and stalks of Japanese knotweed.2

Resveratrol plays an important role in the plant’'s natural defense system against injury, infection, and disease. Researchers
became interested in exploring the health benefits of resveratrol after they observed the surprisingly low rates of heart disease
found in populations that consume a diet high in saturated fat and red wine.

Today, resveratrol is attracting attention for its unique ability to mimic the gene expression effects of caloric restriction, the only
intervention that has been shown in peer-reviewed studies to prolong maximum life span and/or produce anti-aging effects in a
variety of organisms, including mice, rats, dogs, and monkeys. These studies suggest that resveratrol may have similar health
and longevity benefits in humans.

Many people find the prospect of long-term caloric restriction too difficult and uncomfortable. A better option would be to find a
means to mimic the beneficial effects of caloric restriction through a healthy, convenient dietary supplement such as resveratrol.

RESVERATROL: A CALORIC-RESTRICTION MIMETIC

A 2003 study at Harvard University found that resveratrol mimics the effects of caloric restriction in yeast cells, boosting their life
spans by as much as 70%.3 The following year the researchers went on to demonstrate that resveratrol slows aging in two
standard laboratory animals, roundworms and fruit flies.4 That made resveratrol the first compound to show anti-aging effects in
widely divergent species. Then in 2006, scientists in Pisa, Italy, showed that resveratrol's magic could be applied to more
advanced animals— large doses of resveratrol extended the life span by more than 50% in a species of fish, Nothobranchius
furzeri, which typically lives just nine weeks.s



In a study published in 2006 in the journal Cell, researchers in France found that resveratrol
protects mice against diet-induced insulin resistance and obesity.s Furthermore, mice given the
resveratrol supplement demonstrated improved endurance levels during exercise. The
researchers also studied the cell-signaling pathway in the mitochondria of these mice.
Mitochondria are the power plants of cells, which are responsible for intracellular energy
production. Resveratrol activated a protein in the sirtuin family (SIRT1), which then stimulated
the activity of another protein involved in mitochondrial function. Other recent studies, including
one conducted at the Joslin Diabetes Center, have found another member of the sirtuin family
of cellular proteins that may play a major role in how fat is produced and stored, offering a new
target for treatments to prevent obesity and reduce the risk of type 2 diabetes.7,s

The French researchers surmised that resveratrol helped control weight gain by enhancing energy expenditure.s Since the study
found a link between sirtuins and energy utilization, the researchers concluded that resveratrol may be helpful in the prevention
and treatment of certain metabolic disorders, especially those related to mitochondrial dysfunction, such as Alzheimer’s and
Parkinson’s disease—two neurodegenerative conditions that become more prevalent with aging.o

RESVERATROL SUPPORTS ENDOTHELIAL HEALTH

Recent experiments have shown that the benefits of resveratrol include improvements in the health of the endothelial tissue lining
blood vessels. This holds special significance for long-term cardiovascular health, as atherosclerosis is believed to begin when
damage to specialized endothelial cells goes unchecked, leading to an inflammatory condition that culminates in endothelial
dysfunction and possible vessel blockage.10-17

Resveratrol also benefits the circulatory system by eliciting a decrease in the oxidation of low-density lipoprotein (LDL); by
fostering decreases in platelet aggregation; and by promoting relaxation of small blood vessels called arterioles.1s-21 Collectively,
these mechanisms benefit the overall health of the cardiovascular system by decreasing factors that contribute to the
development of atherosclerosis, and by decreasing the likelihood of undesirable clotting, which, in turn, decreases the risk of
stroke.22 Furthermore, new data indicate that resveratrol decreases the incidence of dangerous heart arrhythmias.23

One of the most intriguing of resveratrol’s heart-healthy mechanisms involves the upregulation of *
endothelial progenitor cells (adult stem cells). There is emerging recognition by medical q
professionals that these adult stem cells are crucial components of cardiovascular health. In fact, -
scientists now believe that endothelial progenitor cells may serve as a key indicator of overall ’ _’ '

circulatory function and predict that levels of these specialized stem cells may one day supplant the

Research within the past five years has shown that the number and functionality of endothelial
progenitor cells, which are critically involved in blood vessel repair, are directly correlated with
current and future cardiovascular wellness. To put it simply; the more of these endothelial progenitor
cells one has in the general circulation, the more robust one’s cardiovascular health is likely to be.
Manufactured in the bone marrow, endothelial progenitor cells are low in patients with diabetes,
hypertension, and/or cardiovascular disease, and their functionality decreases significantly with
advancing age.26-28

lipid profile as the biomarker of choice for cardiovascular disease risk.13,24,25
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Since the publication in 2003 of an article in the influential New England Journal of Medicine, scientists have increasingly focused
on the activities of endothelial progenitor cells. In that landmark report, researchers from the National Institutes of Health noted
that there is a “strong correlation” between the number of circulating endothelial progenitor cells and a patient's Framingham risk
factor score.13 The Framingham score is a commonly accepted method of assessing an individual’s 10-year risk of developing
coronary heart disease. It takes into account risk factors such as LDL, HDL, and triglyceride levels, age, gender, history of
smoking, and other factors.

Interestingly, research by Chinese investigators indicates that the influence of cholesterol levels on the development of
atherosclerosis (and thus heart disease) may actually relate to the relationship between endothelial progenitor cells and
cholesterol. On the heels of the New England Journal of Medicine article, Chinese researchers published a report, which
concluded that high LDL may be damaging precisely because it reduces the number and functionality of endothelial progenitor
cells.12

Experiments showed, “the number of endothelial progenitor cells was significantly reduced in patients with hypercholesteroemia
(extremely high cholesterol levels) compared with that in control subjects.”12 In patients with high total cholesterol and LDL, the
ability of endothelial progenitor cells to proliferate, migrate, adhere to vessel walls, and induce the regeneration of vessels was
impaired. As cholesterol levels increased, they found, endothelial



progenitor cell levels declined. Other investigators found that endothelial progenitor cell levels are depressed among patients with
elevated homocysteine.2s Resveratrol, on the other hand, has been shown in the past year to increase the number of these crucial
cells in the peripheral circulation, even at doses achievable by moderate red wine intake or through dietary
supplementation.11,14,30,31

WHAT YOU NEED TO KNOW: RESVERATROL

« Resveratrol is found in abundance in grapes, peanuts, some berries (blueberries and bilberries), red wine, purple grape
juice, some pines, and Japanese knotweed.

« Resveratrol may improve health and longevity by mimicking some of the effects of caloric restriction, the only intervention
known to extend life in mammals. Resveratrol has been shown to extend life span in yeast, worms, fruit flies, and mice.
Resveratrol shows promise in offsetting the effects of obesity and poor lifestyle choices, and may even help avert
disorders related to mitochondrial dysfunction, such as Parkinson’s and Alzheimer’s disease.

« Resveratrol helps protect the cardiovascular system by supporting healthy blood lipids, promoting endothelial health,
averting blood clots, and preventing heart damage related to ischemia.

« Resveratrol may have important anticancer benefits. In laboratory studies, resveratrol has been found to inhibit the growth
of numerous cancers. Scientists have also noted that red wine drinkers suffer a decreased risk of colorectal cancer.

RESVERATROL PRODUCES FAVORABLE METABOLIC CHANGES

In a landmark mouse study published in the journal Nature, resveratrol countered some effects of a high-calorie diet, improving the
health of the mice and increasing their life span, even though they did not lose any weight.s2 These mice shared many of the
problems of humans on an equivalent diet, including obesity, insulin resistance, and heart disease.

The study compared middle-aged mice fed a standard diet with those on a high-fat (60% of daily calories) diet, with and without
high-dose resveratrol supplements. Over a two-year period, the resveratrol-fed mice on the high-fat diet lived as long as the ones
on a standard diet and at least 15% longer than their untreated, obese peers. How much better off were the treated mice? The
resveratrol-treated mice demonstrated improved insulin sensitivity compared with their obese counterparts who did not receive
resveratrol, suggesting that resveratrol conferred important benefits for longevity and diabetes prevention.z2 Additionally, the
resveratrol-treated animals displayed greater numbers of liver mitochondria than animals who consumed a high-fat diet that did not
contain resveratrol. The study further suggested that resveratrol might lead to better health and endurance than is usually seen in
obese mice. Resveratrol’'s exact working mechanism is not yet known with certainty, but the researchers believe it may be
activating SIRT1, a sirtuin protein that is thought to be involved with longevity.

The mouse studies also hinted that resveratrol induces basic metabolic changes akin to those produced by caloric restriction.s,32
Gene-expression analysis in livers of these aged and overweight mice indicated that resveratrol favorably modified some of the
known metabolic pathways that are also affected by caloric restriction.s2 Perhaps the most intriguing result of the recent mouse
studies was resveratrol's ability to increase the number of mitochondria, the key cell components that serve as energy
producers.s,32

Resveratrol’s ability to restore function to mitochondria is especially exciting because it seems that restored mitochondria are
more efficient than the aging mitochondria they replace, are less prone to churn out free radicals, and are more efficient at ridding
the body of damaged cells that induce chronic inflammatory reactions. Caloric restriction appears to do the same thing, but is
much more difficult to implement and maintain in humans.

Resveratrol’'s effect on mitochondria may be enough by itself to account for much of the compound’s demonstrable effects in the
mouse studies. It may account for the enhanced running abilities observed in the overweight mice treated with resveratrol. What
makes the findings of these recent mouse studies so potentially significant to researchers is that humans have genes similar to
those linked to resveratrol intake in the mice.s,32

RESVERATROL AND CANCER

In addition to its anti-aging and anti-heart disease effects, resveratrol may promote longevity through another avenue—that of
fighting cancer, one of the chief causes of death in older adults.

When added to cells cultured in media, resveratrol has been found to inhibit the proliferation of a variety of human cancer cell



lines, including those from breast, prostate, stomach, colon, pancreatic, and thyroid cancers.s3

In 2004, a team of biochemists at the University of Virginia looked at resveratrol's role in blocking cancer growth and progression.
Resveratrol appears to reduce the activation of nuclear factor-kappab (NF-kb), a protein that has been implicated in cancer by
acting like a switch to turn on inflammatory processes.34,35 Resveratrol also enhances cancer cell sensitivity to certain immune
cell-induced death mechanisms.34 Nuclear factor-kappab inhibitors like resveratrol may thus have important implications for
increasing the effectiveness of anticancer therapies in humans.zs

Researchers from the State University of New York at Stony Brook looked at the drinking habits of 360 red and white wine
drinkers with similar lifestyles. White wine consumption had no association with colorectal cancer incidence. On the other hand,
regular red wine consumption was linked to a 68% reduced risk of the cancer. The researchers believe that resveratrol was most
likely the component in wine that was behind the apparent benefits.37 The findings confirmed results from an earlier study
conducted by the same group showing that wine consumption reduced colorectal cancer risk by 45%.38

Last year, researchers from the University of Alabama at Birmingham examined resveratrol’s potential in preventing prostate
tumors. In the study, published in Carcinogenesis, the mice were given the resveratrol found in one liter of red wine per day. Mice
who consumed a diet supplemented with resveratrol had a dramatic eight-fold reduced incidence of poorly differentiated prostatic
adenocarcinoma, a type of prostate cancer with a poor prognosis. The mice that experienced the greatest cancer-protection effect
consumed resveratrol in a powdered formula mixed with their food for seven months.zs Since it is medically inadvisable to
consume one liter of red wine every day, this study points to the importance of resveratrol supplementation as part of prostate
cancer defense.

An earlier study published in the Journal of Carcinogenesis found that dietary resveratrol helped prevent breast cancer in female
rats. Starting at birth, rats were fed either a control diet or a diet supplemented with resveratrol. At the age of 50 days, both
groups were exposed to a cancer-inducing chemical. The resveratrol-fed rats were significantly protected against breast cancer,
demonstrating fewer tumors per animal and longer tumor latency (an asymptomatic period in this disease process). The
researchers concluded, “our work supports the previous reports that resveratrol in the diet is effective at inhibiting...mammary
cancer. We have shown that resveratrol can enhance maturation of the mammary gland as well as reduce cellular prolifer-ation
and increase apoptosis (programmed cell death) in mammary epithelial cells, in a manner that is protective against mammary
carcinogenesis."s0
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RESVERATROL PROTECTS HEART MUSCLE

A study on rat heart cells suggested resveratrol could benefit heart tissue by limiting the effects of cardiac fibrosis (hardening or
stiffening of the heart tissue). In the study, researchers prevented the actions of a hormone called angiotensin Il by treating rat
cardiac fibroblast cells with resveratrol. Angiotensin Il is produced at high levels during heart failure and episodes of hypertension.
Unfortunately, angiotensin Il causes cardiac fibroblast production to go into overdrive, prompting these cells to produce excessive
amounts of collagen tissues, which leads to a stiffening of heart muscle.s1 Researchers pretreated rat cardiac fibroblasts with
resveratrol prior to adding angiotensin Il. Resveratrol stopped angiotensin II's ability to promote the growth and spread of cardiac
fibroblasts. Most importantly, resveratrol prevented these cells from turning into myofibroblasts, a specialized type of fibroblast
that produces large quantities of collagen.a1,42

PROBLEMS WITH ASSAYING RESVERATROL SUPPLEMENTS

The resveratrol used in dietary supplements provides differing blends of free resveratrol and resveratrol glycosides (resveratrol
bound to sugar), making it difficult to establish reliable assay methods.

As an example of the inconsistencies that can occur when assaying finished resveratrol products, Life Extension recently sent all
of its resveratrol-containing supplements out to four different independent analytical labs. The tallied results from all four
independent laboratories confirmed that all products exceeded label claims for resveratrol potency. Every lab, however, showed
differing levels of resveratrol. The chart below shows the amount of resveratrol found in each Life Extension resveratrol supplement:

LABEL CLAIM ASSAY ASSAY ASSAY ASSAY
RESULT RESULT RESULT
PRODUCT TOTAL FROMLAB FROMLAB FROM LAB RESULT FROM
RESVERATROL LAB D
A B C
Resveratrol Caps Lot 20 mg 25.93 mg 24.05 mg 26.77 mg 26.08 mg
26747
Resveratrol Caps Lot# 100 mg 104.92 mg 107 mg 117 mg 103.23 mg
26390
Grapeseed with Resveratrol
Lot 26962 20 mg 27.39 mg 20.46 mg 24.58 mg 21.45 mg
Dual Action Cruciferous
Veg. with ResveratrolLot# 20 mg 33.26 mg 20.42 mg 20.62 mg 16.3 mg
26770
7-keto DHEA Lot# 55381 1 mg 2.04 mg 2.79 mg 1.40 mg 1.59 mg
DHEA Complete Lot# 53535 1 mg 1.99mg 2.59 mg 1.46 mg 1.57 mg
Chromium Ultra Lot# 26524 1 mg 1.974 mg 4.5 mg 1.01 mg 1.29 mg
\Zl\égi'ge Grape Extract Lot o5 19 21.49 mg 27.64 mg 36 mg 26.29 mg

As you can see, the variation in resveratrol assay results is minimal in some products, while other products show a greater
disparity. These kinds of problems are known to occur when measuring a complex compound like resveratrol in a finished
botanical product. An example of dissimilar results can be seen in the Whole Grape Extract, which the assay from Lab A showed
contained a low of 21.49 mg of resveratrol, whereas the assay from Lab C came out with a high reading of 36 mg. The average
finding of all four analytical labs is 27.85 mg per capsule, which is slightly above label claim.

This variability in resveratrol assay results also occurred in the Dual Action Cruciferous Vegetable Extract formula. For this
complex product, Lab A assayed 33.26 mg, Lab B assayed 20.42 mg, Lab C assayed 20.62 mg, and Lab D assayed 16.3 mg of



total resveratrol. The average finding of all four analytical labs in this specific example is 22.65 mg per capsule, again slightly
above the label claim.

In November 2007, two commercial companies released conflicting findings about the potencies of o= W
resveratrol dietary supplements. One company published a chart showing that all resveratrol o g L r
supplements tested (except the one it made) failed to meet full label claim. The names of the
supplement companies this first company tested were not disclosed on the chart.

A second commercial company stated that most of the supplements it tested met label claim, but
that several products, including a batch of Life Extension’s 20 mg resveratrol capsules manufactured
in year 2006, did not. The first commercial company challenged these findings and claimed that their
parallel study was at great variance with the second company’s findings.

Needless to say, we at Life Extension were quite disturbed that a claim has been made that one of
our products may not have met our own exacting quality-control standards. This was particularly
irksome because the resveratrol we use in our products is sourced from an expensive European
whole red grape extract and costs many times more than Chinese materials used in most commercial supplements. So we set
out to find out the facts about resveratrol analytical methods and how much resveratrol was really in the previous batches of our
resveratrol products.

The initial analytical testing data of the specific 20 mg product in question showed that it fully met label claim. When the same
batch of resveratrol was sent to other labs, however, the testing results showed varying levels of resveratrol that were below the
stated label claim of 20 mg.

Understanding that each individual analytical lab often employs their own proprietary analytical
methods for assaying complex botanical products, we then identified what we believed was the
best laboratory that could perform repeat assays on all of the retained samples of every batch
of a resveratrol-containing product we made dating back two years. This lab confirmed that just
about every resveratrol product we made met full label claim, but that there were a few batches
manufactured in the past that did not. Even though some experts claim that resveratrol is
easily degradable, which means that older retained batches may have lost some of their
original potencies, we decided to replace every single bottle that did not clearly meet full label
claim using our new assay methodology. Each customer who was ever shipped a product from
the batch in question was automatically sent a replacement. Since many of these products
may have met full label claim when they were ingested, many customers may have been
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shipped free resveratrol.

As long-time members know, whenever there is a question about any product we sell, our policy is to automatically replace it.
This occurred last year when a few customers complained about the consistency and color of Life Extension Toothpaste. While
there was nothing wrong with the ingredients in the product, we automatically shipped over 3,000 tubes of a slightly improved
(consistency and color wise) version of Life Extension Toothpaste to every purchaser at no charge. We are not aware of any
commercial company in the world that follows these stringent customer-oriented policies.

When it came to resveratrol, we were determined to make sure that every milligram ever purchased from us was delivered to the
customer, ergo our automatic replacement of any batch that had even a questionable assay result, no matter how old the batch
was.

WHAT MAKES LIFE EXTENSION’'S RESVERATROL DIFFERENT?

In 2003, resveratrol became a household word as the front pages of major newspapers reported that this natural compound might
significantly slow aging. Commercial supplement companies raced to formulate products that might enable humans to emulate
scientific findings showing that resveratrol could mimic some of the favorable gene expression changes associated with caloric
restriction.

Unlike commercial resveratrol companies, Life Extension Foundation went one step further. We "
took the resveratrol-grape seed product that our members were already using and tested it in

the same type of gene expression study reported in the media. We wanted to see if this
resveratrol-grape seed product could produce the same anti-aging gene expression changes

that occur in response to caloric restriction in mice. { ol

The results showed that our resveratrol-grape seed product, in the potency used by many Life
Extension members, induced similar gene expression changes seen in response to caloric -




restriction in mice. What this means is that Life Extension’s novel resveratrol supplement has been documented in a scientific
study to generate similar gene expression changes as caloric restriction itself. Since caloric restriction has been validated to have
anti-aging and/or life span-extending effects in mice, rats, dogs, and monkeys, we believe that our resveratrol-grape seed product
may produce similar effects in humans.

CALORIC RESTRICTION PROMOTES LONGEVITY

Studies in long-lived humans indicate that there are definitive key predictors of longevity, such as low levels of blood glucose and
insulin, stable weight during middle age, stress management, positive outlook, regular physical activity, and low body
temperature. In 1929, scientists at Cornell University first discovered the life-extending effects of caloric restriction in fish. They
later found that caloric restriction extended maximum life span in rats. Calorie restriction is the only scientifically established way
to slow aging in mammals. The Cornell researchers found that reducing normal caloric intake by up to 50% extended the mean
and maximum life span in rats.s,60,61 Subsequent studies have shown that consuming fewer calories, while simultaneously taking
adequate vitamins and other nutrients, can increase the life span of everything from yeast, worms, and fruit flies to mice, rats, and
dogs by up to 40%.62,63

Scientists were eager to determine if caloric restriction might similarly promote longevity-associated changes in human subjects.
In 2006, researchers at Washington University in St. Louis reported that 25 volunteers (average age 53) who had been practicing
caloric restriction for 3-15 years had cardiovascular systems that were much healthier than matched control subjects eating
standard Western diets.s4

The study participants demonstrated diastolic heart muscle function that was significantly better
than the Western-diet group and similar to that displayed by younger individuals. Study volunteers
ate as little as 1,670 calories a day, rather than the 2,445 or more calories in a typical adult’s diet.
The study documented that caloric restriction has a beneficial effect on heart function by lowering
systolic blood pressure and decreasing systemic inflammation and myocardial fibrosis.e4 Since
cardiovascular disease is so prevalent in aging adults, the finding that caloric restriction promotes a
more youthful cardiovascular profile is highly important.

Longevity scientists continued to seek out the ways in which caloric restriction might stop or even
turn back the clock in humans. In 2006, researchers announced the results of a six-month study of
the effects of a calorie-restriction diet in humans. In the study, a group of adults cut back their food
intake to as little as 890 calories a day, and maintained the diet for six months. The researchers
discovered that two key biomarkers of longevity (fasting insulin level and body temperature)
decreased after prolonged calorie restriction.es

These exciting findings led to a flurry of research on the health benefits of caloric restriction. In a systematic review of these
findings published in JAMA, American and Italian researchers concluded, “calorie restriction in adult men and women causes
beneficial metabolic, hormonal, and functional changes... 65 It is these extremely favorable findings about caloric restriction that
has scientists so excited about the longevity-enhancing potential of resveratrol as a caloric restriction mimetic.

SAFETY CAUTIONS

Animal studies have demonstrated resveratrol's safety at a human equivalent dose of approximately 300 mg/day.e7 In laboratory
studies, resveratrol has been found to inhibit human platelet aggregation. Theoretically, 100 mg or higher doses of resveratrol may
increase the risk of bleeding in individuals who also use anticoagulant drugs, such as warfarin (Coumadin®), or antiplatelet drugs,
such as clopidogrel (Plavix®).ss

In the laboratory, resveratrol inhibits an important P450 liver enzyme (CYP3A4) involved in the meta-bolism of some common
medications. While this interaction has not been observed in humans, a high dose of resveratrol (greater than 100 mg daily) could
theoretically increase the bioavailability of certain medications such as statin drugs, calcium-channel blockers, benzodiazepines,
and drugs used to treat erectile dysfunction.ss Individuals who use these medications should consult a physician before
supplementing with more than 100 mg of resveratrol.

Scientists have not yet determined the safety of resveratrol-containing supplements during pregnancy and lactation. Until more
information is available, pregnant and lactating women and young children should not use supplemental resveratrol.es

CONCLUSION
Resveratrol and resveratrol-derived compounds show tremendous promise in extending life span and fighting the diseases

associated with aging, such as cancer and heart disease. Exciting research suggests that it may be possible to capture some of
the life-enhancing benefits of caloric restriction through readily available resveratrol supplements. Resveratrol’'s tremendous



disease-fighting potential is evident not only from promising recent studies, but also from the efforts of well-funded pharmaceutical
companies, who hope to create resveratrol-like drugs to combat aging-related disease.

For information on the dose of resveratrol you might consider taking, turn this page.

If you have any questions on the scientific content of this article, please call a Life Extension Health Advisor at 1-800-226-2370.
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HOW MUCH RESVERATROL SHOULD YOU TAKE?

Scientific studies in animals reveal that resveratrol can extend life span, slow aging, and favorably alter gene expression in a
manner similar to caloric restriction, the only proven method of extending maximum life span in mammals. These findings suggest
that resveratrol supplementation might benefit aging humans.

The positive effects of resveratrol have been shown at a wide variety of doses ranging from a few milligrams to over a thousand
milligrams daily. For example, a validated model of colon cancer suggests that a human equivalent dose of as little as 2.3 mg of
resveratrol daily is protective.43 Other scientific studies investigating the effect of resveratrol on tumor angiogenesis (the formation
of new blood vessels that permit rapid tumor growth) indicate that a human equivalent dose range of 14 mg to 1,129 mg of
resveratrol may be effective in slowing tumor growth.a4,45

An experimental study of cardiac hypertrophy (enlargement of the heart muscle) suggests
benefits of a human equivalent dose of 113 mg to 565 mg of resveratrol daily.4s6 This very same
study showed that this wide dose range increased endothelial nitric oxide levels by 76.2% and
90.3%, and decreased artery-constricting levels of angiotensin Il by 12.4% and 15.3%,
respectively. Nitric oxide is a molecule that is critical for ensuring healthy endothelial (inner
arterial wall) function.

A 2007 experimental study of heart attack showed that a human equivalent dose of 28 mg
improved left ventricular function, decreased heart attack size, and increased activity of the powerful antioxidant superoxide
dismutase (SOD).47 Another study showed that a human equivalent dose of 226 mg of resveratrol increased recovery of at-risk
heart muscle following a decrease in oxygen and blood supply.4s

Studies also support the benefit of resveratrol in strongly counteracting free radical stress. For example, a 2006 study showed
that a human equivalent dose of 113 mg improved the contractile response of the urinary bladder and prevented oxidative tissue
damage.49

Research supported by the Life Extension Foundation found that the human equivalent dose of 20 mg of resveratrol combined with
100 mg of grapeseed extract mimicked many of the favorable gene expression effects of caloric restriction.

The amount of resveratrol found in a glass of red wine has been estimated to be around 4.77 mg, though the actual amount of
resveratrol contained in red wine is subject to wide variations.so If resveratrol is the key active ingredient in red wine that protects
vascular health, then moderate red wine drinkers would obtain moderate doses of resveratrol daily. Readers should note that the
act of drinking red wine with most meals (as the French do) may play a significant factor in its apparent protection against heart
attack. That's because much of the arterial damage inflicted by poor dietary habits occurs right after the meal is ingested, when
the blood stream is saturated with fats and sugars and undergoes oxidative-inflammatory stress.

Red wine poylphenols (such as resveratrol) would neutralize some of this after-meal arterial damage. The table on the opposite
page summarizes published studies in which a human equivalent dose can be ascertained. Missing from this table are human
equivalent doses for some of the spectacular studies that the media has reported on showing that resveratrol significantly extends
life span. It is not possible to accurately extrapolate human dose equivalents from these small cell studies, yet some researchers
are so confident about the anti-aging potential of resveratrol that they are personally taking doses of 250 mg a day and higher.

So the question begs, how much resveratrol a day should you take? Life Extension has demonstrated in a carefully controlled
study that 20 mg of resveratrol along with 100 mg of grapeseed extract favorably alters gene expression in a way that might slow
aging, protect against age-related degenerative diseases, and extend life span.

There remains the intriguing possibility, however, that far higher doses of resveratrol might produce better anti-aging benefits. As a
result, dedicated Life Extension members have been increasing their resveratrol intake to 100-300 mg a day and higher.



An interesting analogy can be drawn from our experience with coenzyme Q10 (CoQ10) and vitamin D. Japanese doctors initially
prescribed only 30 mg of CoQ10 a day for heart disease patients and observed modest improvements. When higher doses of
CoQ10 were administered, significantly better results occurred not only for the heart, but also the brain. A 400 IU daily dose of
vitamin D was once thought adequate, yet newer studies show that doses ranging from 800 IU to 10,000 IU are needed to make a
significant positive impact on one’s health and longevity.

While we cannot recommend that aging people exceed 250-400 mg of resveratrol daily, we also cannot argue with the logic of
seeking the potential longevity benefits that may be associated with higher-dose resveratrol supplementation. The one factor that
is not variable is that we are all aging and very few compounds have been identified that may protect against this pathological
phenomenon. The encouraging news for consumers is that resveratrol prices are coming down, and it is now possible for most
people to affordably ingest much higher amounts of resveratrol.

Table: Resveratrol experimental study data and human equivalent dose:

HUMAN
DOSE I:E)(Q)g:;/ALENT
EXPERIMENTAL MODE (MG/KG BODY ANIMAL (MG/DAY REFERENCE
WEIGHT
) ASSUMING154
LBS. HUMAN)
Colon Cancer 0.2 Rat 23 43
Neuroblastoma 40 Mouse 228 51
Inhibition of Tumor angiogenesis  2.5-100 Mouse 14.2 to 1129 44, 45
Myocardial infarction 1 Rat 11.3 52
Cardiac oxidant stress 14 Guinea pig 213 53
Cardiac hypertrophy 10 or 50 Rat 113 or 565 46
Myocardial ischemia 2.5 Rat 28 47
Myocardial infarction 20 Rat 226 54
Myocardial ischemia 20 Rat 226 48
Myocardial ischemia,Oxidative o5 Rat 28 56
stress
Thr.ornboembollc-AnUplatelet 5 Mouse 28 57
activity
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