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Resveratrol -- Potential Benefits

Resveratrol is a phytoalexin and a nonflavinoid polyphenolic antioxidant found in
large quantities in the traditional Japanese and Chinese medicinal herb Polygonum
cuspidatum. It also occurs naturally in grape skin extracts, red wine, purple grape

juice, peanuts, mulberries, blueberries, and bilberries.[1,2] Resveratrol is
synthesized in plant cells whenever stress (particularly fungal invasion) or nutrient

depletion occurs. Trans-resveratrol is the active form.

The health benefits of resveratrol first became of interest when it was noted that
wine consumption in France conferred potential cardioprotective properties.[3]

The French paradox, as it came to be known, derives from the observation that
despite a diet rich in saturated fats, mortality from cardiovascular disease among

the French, who consume high quantities of wine, remains paradoxically low, as compared with people from other countries where there
is a similar high-saturated fat intake.[4-6] A 1997 study reporting on the potential anticancer activity of trans-resveratrol spurred interest
in resveratrol as a nutritional supplement.[7] Subsequent studies (primarily conducted in cell cultures and fruit fly, nematode, fish, and

vertebrate animal models) supported its anticancer activity[8-11] and suggested that trans-resveratrol provides further benefit in terms of
antiplatelet,[12,13] antioxidant,[14] antiaging,[15-18] antiobesity,[19,20] and immunogenic properties.[21] In these studies, resveratrol

administration reduced inflammation in animal cartilage, prompted inhibition of cholesterol in bacteria, suppressed T-cell proliferation,
promoted apoptosis in tumor cell lines, and resulted in prolonged lifespan in fruit fly, nematode worm, and yeast culture models. These
actions have fueled speculation about its utility to improve cardiovascular and diabetes outcomes, promote chemoprophylaxis against

cancer, aid in weight loss, prevent Alzheimer's disease, and prolong lifespan in humans.

A dermatologic formulation of resveratrol that has potential antiaging properties was recently reported,[22] and more applications of
resveratrol are likely to emerge. However, popular enthusiasm generated by preliminary findings of benefit is currently outdistancing

available clinical human evidence of resveratrol efficacy.

Potential Mechanisms of Action

The growing evidence from molecular, cellular, and animal studies suggests multiple potential mechanisms of action to support the
health-promoting properties of resveratrol.[1,23] However, some of the data are conflicting. For example, in vitro studies have found

resveratrol to both increase[24] and decrease[25] immune function in human cells. Although resveratrol may slow blood vessel
development, it has also been shown to slow wound healing.[26]
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Cardioprotective actions. The potential cardioprotective properties of resveratrol are linked to several mechanisms. In animal models
of ischemia-reperfusion, resveratrol reduced lipid peroxidation and organ damage and improved myocardial ischemia. In vitro,

resveratrol has been shown to be more potent as an anti-inflammatory agent than aspirin and ibuprofen; to inhibit nitric oxide generation
in activated macrophages; to improve mitochondrial function; and to reduce interleukin-1 (IL-1), IL-8, and granulocyte macrophage

colony-stimulating factor.

Immunologic, antiplatelet, anti-inflammatory, and anticancer actions. Resveratrol can suppress T-cell proliferation, which accounts
for potential immunogenic properties. It inhibits growth of ovarian, colon, and breast cancer tumors; acute leukemic cell lines; and
prevents liver cancer cells from invading local tissues -- all of which are potential mechanisms for reducing the risk for cancer.[23]

Antiplatelet properties are likely the result of resveratrol's demonstrated ability to decrease platelet aggregation and to cause blood
vessel dilatation.[12] In animal models, resveratrol has been found to prevent beta-amyloid peptide-related reductions in glutathione,

protect against oxidative damage caused by the peptide, and reduce brain plaque formation -- all of which may serve as mechanisms to
confer protection against Alzheimer's disease.[18]

Antiaging actions. Much interest has evolved around resveratrol's potential for improving brain[27-29] and cardiovascular[30] health --
giving rise to premature claims of its efficacy as an 'antiaging' panacea. Some of the observations of a protective effect on brain health

came from the association between red-wine consumption and lower incidence of dementia and Alzheimer's disease,[31] suggesting that
resveratrol conferred beneficial effects against neurodegeneration. In several studies, resveratrol was found to mimic the effect of caloric

restriction through the activation of sirtuins, which increase longevity in mice and invertebrates by improving mitochondrial function,
increasing insulin sensitivity, and controlling the activity of transcription factors.[16,20,32,33] The activation of SIRT1, a mammalian

ortholog, may contribute to the anti-amyloidogenic properties of resveratrol as a potential mechanism for improved longevity in
humans.[34] Clearance of brain amyloid peptides by resveratrol in vitro has been claimed as a mechanism for improved cognitive

function in humans.[35] Similar mechanisms of action provide the basis of its role in preventing age-related disorders.[35]

These actions, found in cell lines and animal models, offer promising evidence that resveratrol has wide-ranging health benefits.
However, high-quality, long-term human controlled clinical trials designed to have pertinent clinical outcomes are awaited to verify

these claims.[1,2] New clinical trials for resveratrol, which are currently available to enrolling patients, will examine the utility of
resveratrol in conditions ranging from cancer chemoprevention in healthy adults to treatment of colorectal cancer and lymphoma.[36]

Concentration, Formulation, Dose, and Toxicity

Concentration in varying products. Concentration of resveratrol in foods and beverages varies from product to product. Weight for
weight, peanuts have half the amount of resveratrol found in red wine. Concentrations of resveratrol have been found to be similar in

cranberry and grape juices.[37] Blueberries have twice as much as bilberries, but regional growing conditions result in variation.
Resveratrol concentration in these fruits is much lower than that of red grapes, and cooking can further reduce the concentration by as

much as 50%.[2,38]

The trans-resveratrol content in wine is dependent on grape type, climate, and processing practices.[39] Red wines, in particular pinot
noir (5.13 mg/ L), contain the highest concentrations and white wines the lowest (1%-5% of that in red wines). In addition, wine grapes

grown in cold humid climates have higher concentrations of resveratrol than those grown in hot dry climates.[23] In general, 4 oz (1
serving) of red wine provide approximately 320 mcg of resveratrol (0.2- 5.8 mg/L).

Formulation and dose. Resveratrol has now been synthesized[27] and is sold as supplements in capsule and tablet form. Resveratrol
products are primarily derived from the Japanese knotweed, which, in its dried root form, contains up to 187 mg/kg of resveratrol.

Supplements are sold in pharmacies and nutritional supplement stores at doses ranging from 15 to 600 mg per capsule or tablet, and
commercial marketing Websites recommend both low and high doses and make claims of 'high potency' formulations, yet no evidence-
based recommended dose exists for resveratrol. In humans, the oral bioavailability of resveratrol ingested as pills has been questioned,
because less than 5% of the product is available in blood plasma after ingestion and rapid metabolism in the gut and liver.[41,42] Even
after ingestion of red wine, the serum level of resveratrol has not been shown to be sufficiently high to account for physiologic actions

seen in animal and cell models.[43] Such results prompt questions as to whether it is resveratrol, alcohol, or a combination of ingredients
(including procyanadins) in red wine that account for its health benefits.

In summary, not enough is known about the clinical efficacy and potential toxicity of resveratrol as a supplement or as a dietary benefit
of red wine to recommend specific dosages.[1,2,44]

Toxicity and contraindications. There are no US Food and Drug Administration or European Union recommendations for maximum
limit of consumption to avoid resveratrol toxicity.[1] However, consumption of resveratrol in red wine is limited by the toxic affects of
the wine's alcohol content. Toxicity of wine appears low when consumed in moderate daily quantities of two 4-oz servings for men and

one 4-oz serving for women.

Because of resveratrol's antiplatelet property, patients who take anticoagulants or antiplatelet medications or who use herbs that have the
potential to increase bleeding risk, such as garlic, feverfew, ginger, gingko, ginseng, red clover, and turmeric, should be cautious in their
consumption of resveratrol. In addition, resveratrol has been reported to increase insulin sensitivity, and should be used with caution by

patients who take antidiabetic medications.[23] Although resveratrol is a weak phytoestrogen, it has mixed agonist and antagonist
estrogen activity,[23] and use of resveratrol is therefore not recommended in women with estrogen-dependent cancer.

In summary, not enough is known about the clinical efficacy or potential toxicity of resveratrol, either as a supplement or as a
component of red wine, to recommend specific dosages.[1,2,44]
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