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Resveratrol Opportunism: What Is the Science Behind

the Claims?
Jeffrey Bland, PhD, FACN, FACB

esveratrol, a phytoalexin naturally produced by several
plants when under attack by pathogens such as bacteria or
ngi and found in foods such as peanut skins, grapes, and
blueberries, has become the latest “darling” of the nutritional
supplement industry. The foundation for its use was built upon
the discovery work of David Sinclair, PhD, at Harvard University,
who demonstrated that resveratrol influences activities of the sir-
tuin gene family (a group of 7 genes associated with the aging
process, thus dubbed the “longevity genes”). As a result of his
initial studies, there is a high level of interest in the preventive and
therapeutic health potential of this compound.!

The group at Sirtris Pharmaceuticals, a GlaxoSmithKline
company working on developing small-molecule drugs that
target the sirtuins, has engaged in detailed work on resveratrol’s
mode of action as a selective nicotinamide-adenine-dinucle-
otide-dependent histone deacetylase inhibitor, a process that
activates expression of the sirtuin gene family.? When given to
various test organisms and animals, resveratrol appears to
increase longevity in a fashion similar to that of calorie restric-
tion.? This action seems to be a conserved function across the
phylogenetic spectrum (ie, it is found across many species in
evolution from yeast to mammals), suggesting that it is an
ancient legacy from evolution.*

Resveratrol discoveries are encouraging, for they imply
potential for new therapeutic agents to prevent and manage
such age-related chronic diseases as type 2 diabetes, heart dis-
ease, and cancer. Certain questions, however, must be answered
before we know how these recent findings eventually might
translate into clinical applications. These questions include
the following:

1. Will resveratrol be proven as clinically useful in humans
as it appears to be in animals?

2. What dose of resveratrol is needed to produce positive
effects in humans?

3. Is this effective dose safe when taken for a long period of
time?

4. What side effects does resveratrol have at this effective
dose?

Only when these 4 questions have been answered can we
begin to evaluate the veracity of the current structure-function
claims made for resveratrol-containing supplements. These
claims include that resveratrol improves insulin action, reduces
cancer risk, and improves cardiovascular function. As it stands,
the basis of claims for the value of resveratrol-containing nutri-
tional supplements derive principally from selective interpreta-
tion of science borrowed from published studies on resveratrol
or on its methylated derivatives such as pterostilbene. However,

to determine whether these published studies support the
claims that are made for specific resveratrol supplements, one
must evaluate human data that indicate whether the percentages
of resveratrol or pterostilbene in a specific nutritional supple-
ment are within effective dose ranges.

Dose

The first issue of concern about available resveratrol sup-
plements is the fact that the majority of these supplements actu-
ally contain a very low dose of resveratrol. The potency of most
of the nutritional supplements labeled as resveratrol is in the
range of 30 mg to 100 mg. This is 30 to 100 times lower than
doses thought to be in the range for therapeutic effects in
humans.® At this point, the therapeutic dose for humans is not
specifically known. Most of the feeding studies published on
resveratrol have been in animals, and it is difficult to translate
dosages in animal studies into human equivalents. However, a
recently published human pharmacokinetic study of resveratrol
indicated that a dose of 1000 mg to 5000 mg per day was
required to bring the blood level of resveratrol into a range for
being a potential cancer preventive.5

Some nutritional-supplement marketers have suggested
that they have an improved “delivery system” for resveratrol in
the form of the previously mentioned methylated resveratrol
relative called pterostilbene. The claim is that this ingredient is
many times more bioavailable than resveratrol itself, and, there-
fore, less of it is required for therapeutic benefits to accrue.
Published literature that purportedly supports this claim has
been cited, but closer scrutiny reveals that all but 1 of the studies
used in vitro assays of specific cell lines in culture—which is not
the same as evaluating activity in humans.” A single human oral-
administration study reported that when 450 mg of pterostil-
bene—extracted from Pterocarpus marsupium (the heartwood of
the kino tree, an Ayurvedic medicinal plant)—was given, par-
ticipants’ blood levels failed to reach a point that had a measur-
able effect on inflammatory function (an assay for the physiolog-
ical influence of resveratrol).8

In fact, animal studies have indicated that no oral dose of
resveratrol (or of methylated derivatives of resveratrol) can
attain blood levels necessary to influence expression of the sir-
tuin gene family.>1° The bioavailability of resveratrol is low. In
order to reach therapeutic blood levels that do affect the sirtuin
gene family, Sinclair et al developed and patented an oral deliv-
ery system to increase bioavailability. However, this converts the
nutritional ingredient into a drug by US Food and Drug
Administration law. This leaves a critical question begging: Does
this mean that, at this time, no resveratrol supplement is helpful
in affecting the sirtuin gene?

Some nutritional-supplement formulas blend a low level of
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resveratrol (35-100 mg) with a low level of methylated resveratrol
as pterostilbene (100-200 mg) along with the bioflavonoid querce-
tin (200-300 mg). Claims associated with these products suggest
that the low-level combination of these 3 ingredients produces a
synergy that makes the combination more effective. However, a
review of 1 published study supporting this claim revealed that,
when high levels of pterostilbene and quercetin were administered
by intravenous injection to mice with liver cancer, only a modest
additive effect, but not synergy, was detected.!!

Biochemistry and Bioavailability

Upon oral induction, both resveratrol and methylated res-
veratrol convert into glucuronide and sulfate forms—with
methylated resveratrol being the slower of the 2 (the derivatives
have been shown to remain longer in the blood before convert-
ing than resveratrol alone). However, the argument of improved
bioavailability is somewhat misleading in that the glucuronide
and sulfate forms of resveratrol also stay in the blood for some
time. The question that recently has been raised is whether
higher blood levels of the glucuronide and sulfate forms of res-
veratrol themselves have benefit, perhaps serving as a pool of
“time release” sources of resveratrol between times when res-
veratrol is consumed.!?

Whatever the case, the fact that resveratrol and methylated
resveratrol have different rates of conversion into their
glucuronide and sulfate forms does not necessarily mean that
one form is preferable to the other in terms of potential health
benefits. It is well known that many genes are influenced posi-
tively in vitro by both resveratrol and methylated resveratrol;
therefore, it is premature to conclude that one form is more
beneficial than the other.!® It is likely that resveratrol and its
methylated derivatives such as pterostilbene have very different
modes of action and physiological effects owing to their different
chemical structures.

What can be said at this time is that recent discoveries sur-
rounding resveratrol and its methylated derivatives have opened
up a new chapter in our understanding of the role that phy-
tochemicals have on gene expression and their potential influ-
ence on health and disease. The value of any resveratrol supple-
ment is dependent on human clinical studies to demonstrate
that a specific formula does safely, favorably, and reproducibly
influence physiology in humans. Before resveratrol in supple-
mentary form can support the enthusiasm that surrounds it, it
must meet a standard of scientific validity.
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