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Resveratrol, a phenolic compound found in various plants, including grapes, red wine and
resveratrol enriched supplements show promising results in the treatment of cancer,
obesity, type 2 diabetes, and cardiovascular diseases. Resveratrol can promote transcription
factor nuclear factor-erythroid 2- related factor 2 (Nrf2) activation, increase the expression
level of SIRT-1, which is a sirtuin family protein, and reduce mTOR pathway signalling.
This compound has anti-inflammatory properties in that it inhibits or antagonizes the
nuclear factor-kB (NF-kB) activity, which is a redox-sensitive transcription factor that
coordinates the inflammatory response. Inflammation and oxidative stress, which are
common features in patients with cardiovascular disease, cancer and neurological disorders
and thus SIRT-1 helps in the prevention of such diseases. Resveratrol might also act as an
antioxidant and help in anti-aging, and control of cell cycle and apoptosis. Many research
studies have suggested that consumption of 250-400ml red wine per day is beneficial in the

prevention of many disease conditions especially cardiovascular diseases.

© Copy Right, Research Alert, 2015, Academic Journals. All rights reserved.

INTRODUCTION

Resveratrol and Its Role In Diseases

Resveratrol (RS) (3, 5, 4'-trihydroxy-trans-stilbene) belongs to
a class of polyphenolic compounds called stilbene. Some
types of plants produce resveratrol and other stilbene in
response to stress, injury and fungal infection. Its presence
was first reported in red wine leading to speculation that
resveratrol might explain the “French Paradox”. More
recently, reports on the potential for resveratrol to inhibit the
development of cancer and cardiovascular diseases (CVD)
have continued to generate scientific interest (1, 2, 3&4).
Resveratrol has also been shown to offer protection against
ischemic injuries (5), obesity (6) and diabetes (7). The
objective of this review was to critically examine the results
from recent research concerning potential effect of RS in
various disease conditions especially CVD.

Food Sources of Resveratrol

Resveratrol is found in grapes, wine, grape juice, peanuts, and
berries of Vaccinum species, including blueberries, bilberries,
and cranberries. In grapes, resveratrol is found only in the
skins. The amount of resveratrol in grape skins varies with the
grape cultivar, its geographic origin, and exposure to fungal
infection. The amount of fermentation time a wine spends in
contact with grape skins is an important determinant of its
resveratrol content (8).

Table 1 Total resveratrol contents of wine and grape juice

Total resveratrol Total resveratrol in a

Beverage

(mg/liter) 5-o0z glass (mg)
White wines (Spanish) 0.05-1.80 0.01-0.27
Rosé wines (Spanish) 0.43-3.52 0.06-0.53
Red wines (Spanish) 1.92-12.59 0.29-1.89
Red wines (global) 1.98-7.13 0.30-1.07
Red grape juice (Spanish) 1.14-8.69 0.17-1.30

Table 2 Total resveratrol content of selected foods

Food Serving Total resveratrol (mg)
Red Grapes lcup(160g) 0.24-1.25
Peanuts(raw) lcup(146g) 0.01-0.26
Peanuts(boiled) Lcup(180g) 0.32-1.28
Peanut Butter lcup(258g) 0.04-0.13
(Hidjon J et al,2008)
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Fig. 2 Mechanism of the Protective Effect of Resveratrol in Disease
Conditions
Fig.2 shows SIRT-I activation pathways: Resveratrol and
calorie restriction activate similar SIRT-/—mediated pathways
whose actions result in prevention of common age-related
diseases.

Resveratrol can promote transcription factor nuclear factor-
erythroid 2- related factor 2 (Nrf 2) activation, increase the
expression level of SIRT-1, which is a sirtuin family protein,
and reduce mTOR pathway signaling. This compound has
anti-inflammatory properties in that it inhibits or antagonizes
the nuclear factor-k B (NF-xB) activity, which is a redox-
sensitive  transcription  factor that coordinates the
inflammatory response. Inflammation and oxidative stress,
which are common features in patients with cardiovascular
disease and cancer and SIRT-1 due to its anti-inflammatory
function may help to prevent or aggravate inflammation.
Resveratrol might also act as an antioxidant and help in anti-
aging, and control of cell cycle and apoptosis.

An early target of resveratrol is the sirtuin class of
nicotinamide  adenine  dinucleotide = (NAD)-dependent
deacetylases. Seven sirtuins have been identified in mammals,
of which SIRT-1 is believed to mediate the beneficial effects
on health and longevity of both calorie restriction and
resveratrol. A number of intracellular pathways are activated
by SIRT-1. The extent to which the sirtuin-activating actions
of resveratrol are direct or indirect is still not resolved
completely. The pathways regulated by sirtuins include
gluconeogenesis and glycolysis in the liver, fat metabolism,
and cell survival. Depending on cell type and circumstances,
sirtuins activate or suppress members of the forkhead box O
(FOXO) group of transcription factors. FOXOs then activate
or suppress specific genes, leading to a decrease in apoptosis,
an increase in antioxidant activities, DNA protection, anti-
inflammatory effects, and modulation of various other
mechanisms so as to promote the health of the cell and thus
the organism. Several reports have presented evidence
that SIRT-1 interacts directly and deacetylates the metabolic
regulator and transcriptional coactivator, peroxisome
proliferator-activated receptor-y co-activator 1a (PGC-1a). By
doing so it improves mitochondrial function, induces genes
for mitochondrial and fatty acid oxidation and increases
mitochondrial membrane potential. Thus SIRT-1 plays an
important role in prevention of Metabolic, cardiovascular,
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Mitochondrial and Neurological diseases through its anti-
inflammatory and antioxidant properties (9).

Benefit of Resveratrol Intake in Cardiovascular Diseases

According to WHO CVDs are the number one causes of death
globally: more people die annually from CVDs than from any
other cause (17). An estimated 17.3 million people died from
CVDs in 2008, representing 30% of all global deaths. Of
these deaths, an estimated 7.3 million were due to coronary
heart disease and 6.2 million were due to stroke (17). Low-
and middle-income countries are disproportionally affected:
over 80% of CVD deaths take place in low- and middle-
income countries and occur almost equally in men and
women (18). The number of people who die from CVDs,
mainly from heart disease and stroke, will increase to reach
23.3. million by 2030. CVDs are projected to remain the
single leading cause of death (19).

The French Paradox

The term French paradox was coined in 1992 to describe the
relatively low incidence of cardiovascular disease in the
French population and despite a relatively high dietary intake
of saturated fats, and potentially attributable to the
consumption of red wine. After about 20 years, several
studies have investigated the fascinating, overwhelmingly
positive biological and clinical associations of red wine
consumption with cardiovascular disease and mortality. Light
to moderate intake of red wine produces a kaleidoscope of
potentially beneficial effects that target all phases of the
atherosclerotic process, from atherogenesis (early plaque
development and growth) to vessel occlusion (flow-mediated
dilatation, thrombosis). Such beneficial effects involve
cellular signaling mechanisms, interactions at the genomic
level, and biochemical modifications of cellular and plasma
components. Red wine components, especially alcohol,
resveratrol, and other polyphenolic compounds, may decrease
oxidative stress, enhance cholesterol efflux from vessel walls
(mainly by increasing levels of high-density lipoprotein
cholesterol), and inhibit lipoproteins oxidation, macrophage
cholesterol accumulation, and foam-cell formation. These
components may also increase nitric oxide bioavailability,
thereby antagonizing the development of endothelial
dysfunction, decrease blood viscosity, improve insulin
sensitivity, counteract platelet hyperactivity, inhibit platelet
adhesion to fibrinogen-coated surfaces, and decrease plasma
levels of von Willebrand factor, fibrinogen, and coagulation
factor VII. Light to moderate red wine consumption is also
associated with a favourable genetic modulation of
fibrinolytic proteins, ultimately increasing the surface-
localized endothelial cell fibrinolysis. Overall, therefore, the
“French paradox’ may have its basis within a milieu
containing several key molecules, so that favourable
cardiovascular benefits might be primarily attributable to
combined, additive, or perhaps synergistic effects of alcohol
and other wine components on atherogenesis, coagulation,
and fibrinolysis. Conversely, chronic heavy alcohol
consumption and binge drinking are associated with increased
risk of cardiovascular events. Although mounting evidence
strongly supports beneficial cardiovascular effects of
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Table 3 published clinical studies dealing with the effects of resveratrol on health.

Objective Samplf: ) Trial design, re.:sveratro! dose and time of Conclusion Reference
characteristics intervention
To test whether Overweight Old 23 healthy overweight older individuals that ~Resveratrol improves memory (10)
supplementation of Subjects. (n=46) successfully completed 26 weeks of performance in  association  with
resveratrol would enhance (Female-18; Male-  resveratrol intake (200 mg/d) were pairwise improved glucose metabolism and
memory performance in 28) Age=51-75yrs matched to 23 participants that received increased hippocampal FC in older
older adults. placebo Before and after the adults. The findings offer the basis for
intervention/control period, subjects novel strategies to maintain brain health
underwent memory tasks and during aging.
neuroimagingto assess volume,
microstructure, and functional connectivity
(FC) of the hippocampus, a key region
implicated in memory functions In addition
to this anthropometry, glucose and lipid
metabolism, inflammation, neurotrophic
factors, and vascular parameters were
assayed
To assess intestinal and Overweight or  Subjects were studied on 2 occasions, 4 to 6 2 weeks of high-dose resveratrol reduces (11)
hepatic lipoprotein turnover, Obese individuals  weeks apart, after treatment with resveratrol  intestinal and hepatic lipoprotein particle
in humans, after 2 weeks of with mild hyper (1000 mg daily for week 1 followed by 2000  production by reducing the production
treatment with resveratrol or triglyceridemia mg daily for week 2) or placebo in a rate of intestinal apoB-48Containing
placebo. (n=8) (Male-8) randomized,  double-blinded, crossover chylomicrons) and hepatic apoB-
Age=28-55yrs study. Steady state lipoprotein kinetics was  100(containing VLDL) that lead to
assessed in a constant fed state with a hypertriglyceridemia and thus prevent
primed, constant infusion of deuterated obesity.
leucine.
. . . Healthy Obese  Healthy, obese men with placebo were 30days of resveratrol supplementation (12)
To investigate if there are . _ . . : . .
Caloric restriction-like Individuals (n=11) 'Freated w1thISQ mg/day resver?trol (resVida)  induces metabol;c ' changes in
(Male=11) Age=50- in a randomized double-blind crossover obese humans, mimicking the effects of
effects of resveratrol supple- . . L
. 55yrs study for 30days. To confirm systemic calorie restriction.
mentation on energy .
metabolism and metabolic conversion of resveratrol to
. dihydroresveratrol (DHR), total (sum of
profile in obese humans . .
conjugated and unconjugated resveratrol)
and free plasma levels of both compounds
were analyzed each week during the 30-day
period of resveratrol or  placebo
supplementation.
To determine whether trans- Adult women at risk ~ In double-blind fashion to placebo, 5 or 50 The effects of trans-resveratrol on the (13)
resveratrol had a dose- of breast cancer. mg transresveratrol twice daily for 12 wk. breast of women at increased breast
related effect on DNA (n=39) (Female=39) Methylation assessment of 4 cancer-related cancer risk include a decrease in
methylation and Age= all age groups genes (pl6, RASSF-1a, APC, CCND2) was methylation of the tumor suppressor
prostaglandin expression in performed on mammary ductoscopy gene RASSF-la.Thus helping in the
humans pecimens. prevention of cancer.
To measure concentrations Colorectal Cancer  Subjects consumed 8 daily doses of Consumption of daily oral doses of (14)
of resveratrol and its patients. (n=20) resveratrol at 0.5 or 1.0g prior to surgical resveratrol at 0.5 or 1.0g produce levels
metabolites in colorectal (Female=11;Male-9)  resection. Parent compound plus its in the human GI tract of an order of
tissue of humans who Age=46-83yrs metabolites resveratrol-3-O-glucuronide, magnitude sufficient to elicit anti-
ingested resveratrol. resveratrol-4'-O-glucuronide, resveratrol-3-  carcinogenic effects.
O-sulfate, resveratrol-4'-O-sulfate,
resveratrol  sulfate  glucuronide  and
resveratrol disulfate were identified by high
pressure liquid chromatography (HPLC)
with UV or mass spectrometric detection in
colorectal resection tissue. Cell proliferation,
as reflected by Ki-67 staining, was compared
in pre- and post-intervention tissue samples.
To determine whether or not Cigarette smokers  Alveolar macrophages were isolated from Resveratrol  inhibits  inflammatory (15)
resveratrol would inhibit (15no.) and patients  bronchoalveolar lavage (BAL) fluid from cytokine release  from  alveolar
cytokine release in vitro by with COPD (15no0.) both the groups). The macrophages were macrophages in COPD by inhibiting
alveolar macrophages from (n =30) (Female-7;  stimulated with either interleukin (IL)-1b or basal release of IL-8 and GM-CSF
patients with COPD. Male-23) Age=54-  cigarette smoke media (CSM) to release IL-  which are released in increased amounts
68yrs 8 and granulocyte macrophage-colony in COPD and thus protecting against
stimulating factor (GM-CSF). The effect of COPD.
resveratrol was examined on both basal and
stimulated cytokine release.
To assess the clinical Overweight/obese Patients were randomized in a double-blind A natural mixture of grape PPs at (16)
efficacy  of  nutritional first-degree relatives  controlled trial between a grape PP (2 g/day) nutritional doses efficiently prevents
amounts of grape of type 2 diabetic  and a placebo (PCB) group. Subjects were fructose-induced oxidative stress and IR.
polyphenols (PPs) in patients. (n=38) investigated at baseline and after 8 and 9 Thus 9 weeks of supplementation with

counteracting the metabolic
alterations of high-fructose
diet, including oxidative
stress and insulin resistance
(IR), in healthy volunteers
with high metabolic risk.

(Female-20;Male-
18) Age=30-65yrs

weeks of supplementation, the last 6 days of
which they all received 3 g/kg fat-free
mass/day of fructose. The primary end point
was the protective effect of grape PPs on
fructose-induced IR.

nutritional doses of grape PPs protects
against fructose-induced oxidative stress
and IR.
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Table 4 Published clinical studies dealing with the effects of resvearterol on cardiovascular diseases

Objective Samplf: ) Trial design, re.zsveratro! dose and time of Conclusion Reference
Characteristics intervention
To investigate whether Post Infarct Caucasian It was a double-blind, placebo controlled Resveratrol improved left ventricle (22)
Resveratrol(RES) has a patients. (n=40) trial where patients were randomized into  diastolic function, endothelial function,
clinically measurable two groups. One group received 10 mg RES  lowered LDL-cholesterol level and
cardioprotective effect in capsule daily for 3 months. Also Systolic protected against unfavourable
patients after myocardial and diastolic left ventricular function, flow- hemorheological changes measured in
infarction mediated vasodilation (FMD), several patients with coronary artery disease
laboratory and hemorheological parameters (CAD).
were measured before and after the
treatment.
To investigate the effect of Patients (n=75) A triple-blind, randomized, placebo- In the GE-RES group there was a (23)
a grape supplement controlled trial was conducted,where 75 decrease in the LDLc, ApoB, LDLox
containing 8 mg resveratrol patients (three parallel arms) consumed one and LDLox/ApoB decreased. Thus GE-
in oxidized LDL (LDLox), capsule (350 mg) daily for 6 months RES reduced atherogenic markers and
apolipop- rotein-B (ApoB), containing resveratrol-enriched grape might exert additional cardioprotection
and serum lipids on statin- extract (GE-RES, Stilvid®), grape extract beyond the gold-standard medication in
treated patients in primary (GE, similar polyphenolic content but no patients from PCP. The presence of
cardiovascular disease resveratrol), or placebo (maltodextrin). resveratrol in the GE was necessary to
prevention (PCP). achieve these effects.
To investigate  dose-  Stable-CAD patients. A triple-blind, randomized, placebo- Chronic daily consumption of a (24)
depending effects of a (n-75) (Male-64, controlled, one-year follow-up, 3-arm pilot  resveratrol-containing grape
resveratrol-containing grape  Female-11) Age=18- clinical trial, patients received 350 mg/day nutraceutical could exert cardiovascular
supplement on  stable 80yrs of placebo, resveratrol-containing grape benefits in stable-CAD patients by
patients  with  coronary extract (grape phenolics plus 8 mg increasing serum adiponectin, preventing
artery disease (CAD) resveratrol) or conventional grape extract plasminogen activator inhibitor typel
lacking resveratrol during 6 months, and a (PAI-1) increase and  inhibiting
double dose for the following 6 months. atherothrombotic signals in peripheral
Changes in circulating inflammatory and  blood mononuclear cells (PBMCs).
fibrinolytic biomarkers were analyzed.
Moreover, the transcriptional profiling of
inflammatory genes in peripheral blood
mononuclear cells (PBMCs) was explored
using microarrays and functional gene
expression analysis.
To investigate the effects of  Patients undergoing A triple-blinded, randomized, parallel, dose-  1-year consumption of a resveratrol-rich (25)
a dietary resveratrol-rich  primary prevention of  response, placebo-controlled, 1-year follow- grape  supplement improved the
grape supplement on the CVD. (n=75) (Male- up trial was conducted where patients inflammatory and fibrinolytic status in
inflammatory and  34; Female-41) allocated in 3 groups, consumed placebo patients who were on statins for primary
fibrinolytic status of  Age=18-80yrs (maltodextrin), a resveratrol-rich grape prevention of CVD and at high CVD risk
subjects at high risk of supplement (resveratrol 8 mg), or a (ie., with diabetes or
CVD. conventional grape supplement lacking hypercholesterolemia plus >1 other CVD
resveratrol, for the first 6 months and a risk factor).The results showed for the
double dose for the next 6 months. first time that a dietary intervention with
grape resveratrol could complement the
gold standard therapy in the primary
prevention of CVD.
To assess the effects of Healthy Subjects Twenty healthy volunteers were studied Intake of resveratrol in the form of (26)
resveratrol, at the (n=20) (Male-14;  before and after 15 days of controlled white  moderate wine intake, activates platelet
concentrations  attainable Feamle-6) Age=40- or red wine intake (300 mL/d). endothelial ~Nitric Oxide synthase
after moderate wine intake,  50yrs (eNOS) and in this way blunts the
on platelet NO production proinflammatory pathway linked to P38
and the mechanism of this mitogen-activated protein
activity. kinase (p38MAPK), thus inhibiting
Reactive  oxygen species (ROS)
production and ultimately platelet
function. This activity contributes to the
beneficial effects of oderate wine intake
on ischemic cardiovascular disease.
To assess whether  Patients with carotid A randomised unblinded trial was performed Lifestyle changes including a modified 27)

red wine has an effect on
top of a lipid-lowering
lifestyle in patients with
carotid atherosclerosis.

atherosclerosis.
(n=108)  (Male-72;
Female-36) Age=37-
83yrs

from 2009 to 2011 in patients with carotid
atherosclerosis, 65% of whom were already
on statin therapy with a low mean LDL of
104.9 mg/dl. Half of them were advised to
follow a modified Mediterranean diet and to
perform moderate physical exercise during
30 min/day (lifestyle changes) for 20 weeks.
Within these two groups half of the patients
were randomised either to avoid any alcohol
or to drink 100 ml of red wine (women) or
200 ml of red wine (men) daily.

Mediterranean diet and physical exercise
as well as a glass of red wine daily
improve independently the LDL/HDL
ratio  in  patients with  carotid
arteriosclerosis even though the vast
majority of them was already on statin
therapy.
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To examine the effects of Diabetic Subjects Subjects received a moderate daily amount In subjects with  (28)
moderate red wine  intake  who sustained first of red wine (intervention group) or not diabetes, red wine consumption,  taken
on echocardio -graphic non-fatal MI (n=115)  (control group). Echocardiographic ~ with  meals, significantly reduces
parameters of functional parameters of ventricular dys-synchrony, oxidative stress and pro-inflammatory
cardiac outcome in addition circulating levels of nitrotyrosine, tumour cytokines as well as improving cardiac
to inflammatory cytokines necrosis factor-alpha (TNF-alpha), function after MI.
and nitrotyrosine (oxidative interleukin-6 (IL-6), interleukin-18 (IL-18) Moderate red wine intake with meals
stress marker), in subjects and C-reactive protein (CRP) were may have a beneficial effect in the
with diabetes after a first investigated at baseline and 12 months after  prevention
uncomplicated Myocardial randomization. ofcardiovascular complications after MI
Infarction (MI). in subjects with diabetes.
To assess whether the lipid- Mildly Hyperlipidemic The subjects were divided into two groups RGSE consumption reduced total (29)
lowering properties and subjects.(n=52) that received either 200 mg/day of the red cholesterol, LDL cholesterol, and Ox-
antioxidants of the grape grape seed extract (RGSE) or placebo for 8 LDL. While TG’s and VLDL cholesterol
seed can be beneficial in weeks. After an 8-week washout period, the  were decreased and HDL cholesterol was
atheroscler - osis groups were crossed over for another 8 increased by RGSE. RGSE consumption
prevention. weeks. Lipid profiles and Ox-LDL were decreases Ox-LDL and has beneficial
measured at the beginning and the end of effects on lipid profile-consequently
each phase. decreasing the risk of atherosclerosis
and cardiovascular  disorders-in  mild
hyperlipidemic individuals.
To examine the effect Selected Post A clinical intervention trial was undertaken A positive effect of low wine (30)
of wine intake on blood Myocardial Infarct for 2 weeks. The study was conducted on  consumption on blood parameters was
parameters  (lipid, anti- patients. hospitalized patients during a cardiac seen that is (decrease in total cholesterol
oxidant  capacity, and readaptation period. During which patients and LDL; increase in erythrocyte
erythrocyte membrane were submitted to a "Western prudent” diet membrane fluidity and antioxidant
potential and fluidity) in (inspired by the Mediterranean diet) and two  status). These results show that moderate
post myocardial infarct groups have been compared on a drawn consumption of red wine even for a short
(MI) patients to evaluate basis: patients receiving red wine (250 mL  period associated with a "Western
perspectives in secondary daily) to patients receiving water. Physical, prudent" diet improves various blood
prevention. clinical, and blood parameters were parameters in lipid and anti-oxidative
evaluated on Days 1 and 14. status in patients with previous coronary
ischemic accidents.
To elucidate whether the Hypercholesterolaem  Subjects were randomly assigned to DRW consumption had no effect of 31
chronic consumption of red ic  postmenopausal consume 400 mL/day of either water, fasting concentrations of lipids,
wine polyphenols improves ~ women (n=45) dealcoholised red wine (DRW) or full- lipoproteins, insulin and glucose.
risk factors associated with complement red wine RW for 6 weeks However, chronic consumption of RW
CVD in following a 4-week washout. Fasting significantly reduced fasting LDL
hypercholesterolaemic measures of lipids, lipoproteins, insulin and  cholesterol concentrations by 8% and
postmenopausal women. glucose were taken at 0 and 6 weeks. increased HDL cholesterol
concentrations by 17% in
hypercholesterolaemic ~ postmenopausal
women.Thus regular consumption of
full-complement red wine reduces CVD
risk by improving fasting lipid levels in
hypercholesterolaemic  postmenopausal
women.
To investigate the Multi-ethnic healthy  Subjects underwent annual exams which Moderate  wine  consumers  had (32)
relationship of  wine subjects (n=2900) included interviews, anthropometry, significantly lower levels of C-reactive
consumption to Cardi- (Women-2900) questionnaires, and a blood draw for the protein, fibrinogen, factor VII and
ovascular risk markers Age=42-52yrs assessment of all factors of interest plasminogen activator inhibitor (PAI-1)
participating in  SWAN including, reproductive hormones and CV  than women who drank no or little wine.
(The study of women’s risk factors. Outcome variables were CRP, These associations were independent of
health across the nation) factor VII activity, fibrinogen, PAI-1, and significant effects of healthy lifestyle and
over 7 years with repeated tPA measured in plasma. Wine consumption  overall alcohol consumption and similar
assessments of CV risk was assessed in all years. Total alcohol across ethnic groups. Thus Moderate
factors. consumption was classified as none wine consumption may protect against
(<1/month),moderate  (>1/month,<l/week), CVD via inflammatory and clotting
and high (>1/week), providing a time- pathways.
varying covariate
To determine the in vivo Healthy young and Each age group was randomly divided into Consumption of red wine induced (33)

effects of moderate red
wine  consumption  on
antioxidant  status  and
oxidative stress in the
circulation.

old subjects. (n=40)
Young group(18-
30yrs) = 20 subjects
& Old group (50yrs
and above) =20
subjects.

treatment subjects who consumed 400
mL/day of red wine for two weeks, or
control subjects who abstained from alcohol
for two weeks, after which they crossed over
into the other group. Blood samples were
collected before and after red wine
consumption and were used for analysis of
whole blood glutathione (GSH), plasma
malondialdehyde (MDA) and serum total
antioxidant status.

significant increases in plasma total
antioxidant status and  significant
decreases in plasma MDA and GSH in
young and old subjects. The results show
that the consumption of 400 mL/day of
red wine for two weeks, significantly

increases  antioxidant  status  and
decreases oxidative stress in the
circulation.Thus red wine provides

general oxidative protection and to lipid
systems in circulation via the increase in
antioxidant status and helps in
preventing CVD.
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Middle-aged  male
volunteers. (n-10)
(Male-10) Age=45-
50yrs

To analyze the effect on
LPS (plasma lipopolysa-
ccharides) concentr-
ations of chronic RW
(Red wine) consumption
and acute RW (Red
wine) intake in relation
to high fat intake in
middle-aged men.

Volunteers were randomly assigned in a crossover
trial, and after a washout period, all subjects
received RW, dealcoholized red wine (DRW), or
gin for 20 d. Serum endotoxin and LPS-binding
protein (LBP) concentrations were determined
after the washout period and after each of the
treatments, and changes in fecal microbiota were
quantified. For the acute study, 5 adult men
underwent a fat overload or a fat overload together

Chronic RW consumption increases (34)
Bifidobacterium and Prevotella amounts,
which may have beneficial effects by
leading to lower LPS concentrations,thus

reducing the risk to CVD.

with the consumption of RW, DRW, or gin.
Baseline and postprandial serum LPS and LBP
concentrations and postprandial chylomicron LPS
concentrations were measured.

Moderate red wine consumption (one to two drinks per day;
10-30 g alcohol) in most populations, clinical advice to
abstainers to initiate daily alcohol consumption has not yet
been substantiated in the literature and must be considered
with caution on an individual basis (20).

NOTE (Possible anti-atherogenic mechanisms of resveratrol.
tIncrease, | Decrease, ApoB, Apolipoprotein-B; CETP,
Cholesterol ester transport protein, COX, Cyclo-oxygenase; FC,
Free cholesterol; FFA, Free fatty acids; HDL, High density
lipoprotein; IL, Interleukin, LDL, Low density lipoprotein
;Lpn(a), Lipoprotein-A; LPG, Lipid peroxodation; PGE,
Prostaglandin-E; ROS, Reactive oxygen species; RNS, Reactive
nitrogen species; TC, Total cholesterol; TG, Triglyceride; TNF-a,
Tumour necrosis factor alpha; VCAM, vascular cell adhesion
molecule; VLDL, Very low density lipoprotein.)

Fig.3 shows that natural and dietary antioxidants in the form
of resveratrol intake have a vital role in preventing various
diseases  caused by  oxidative  stress  including
Artherosclerosis.
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Fig 3 Mechanism of The Protective Effect of Resveratrol Against
Atheriosclerosis

RESVERATROL

Balance vasodilatorsand

Oxidative stress impacts CVD risk, including atherosclerosis,
through halting the production of free radicals and the
oxidation process of LDL. Reactive oxygen species (ROS)
leads to production and accumulation of oxidized LDL at the
site of atherosclerotic lesions. Oxidative stress also
progressively leads to the development of atherosclerosis by
contributing to the formation of macrophage foam cells and
causing endothelial dysfunction. RS is a strong anti-oxidant
and helps by scavenging hydroxyl and superoxide radicals
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and by protecting the cells by preventing lipid peroxidation in
the cell membranes as well as DNA damage. RS has been
shown to prevent lipid peroxidation and inhibit uptake of
oxidized LDL. This inhibition of lipid peroxidation by RS
could arise from RS strong anti-oxidant effect and its ability
to inhibit ROS generation.

Oxidation of LDL cholesterol is strongly associated with risk
of CVD. RS could effectively prevent oxidative LDL
modification by inhibiting lipoxygenase enzyme activity.
Polyphenols in red wine including RS have been reported to
inhibit LDL oxidation; this effect was found to be stronger
than the well-known anti-oxidant a-tocopherol.RS also
prevents the oxidation of polyunsaturated fatty acids found in
LDL and inhibits the oxidized LDL uptake in the vascular
wall in a concentration-dependent manner as well as prevents
damage caused to lipids through peroxidation. Endothelial
cells are known to regulate and maintain a balance between
vasodilators such as nitric oxide and vasoconstrictors such as
endothelin-1 reduce the risk of atherosclerosis by preventing
atherogenesis. RS has been reported to influence and maintain
a Dbalance between production of vasodilators and
vasoconstrictors respectively. RS inhibits the enzyme
cyclooxygenase-1, which is a strong vasoconstrictor and has
an important role in platelet aggregation. RS has been shown
to increase the expression of nitric oxide synthase and hence,
potentially protect perfused working hearts. The anti-
oxidative properties of RS were suggested as the mechanism
underlying its diverse effects including anti-atherogenic
effects (21).

CONCLUSION

The emerging data from human clinical trials confirms what
the past decade of in vitro and laboratory animal models have
suggested; resveratrol has considerable potential to improve
health and prevent chronic disease in humans. According to
the research studies mentioned in this paper resveratrol intake
helps in the prevention of various diseases like obesity,
cancer, COPD, diabetes and CVD. In case of obesity about
150-1000mg/day of resveratrol has proven to be beneficial. A
daily dose of resveratrol in the form of a resveratrol
supplement or transresveratrol between 5mg-1g/day helps in
the prevention of cancer and resveratrol in the form of grape
polyphenol which is about 2g/day helps to protect against
insulin ressistance. Whereas in case of CVD resveratrol in
various forms like Resveratrol capsule ie 10mg/day,
Resveratrol enriched grape extract ie 350mg/day, Resveratrol-
rich grape supplement ie 8mg/day, Red grape seed extract ie
200mg/day or red wine consumption between 150-400ml/day
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for around 3-6months protects against Cardiovascular
diseases and its complications. However various doses of
resveratrol supplement are prescribed depending on the
disease condition and the degree to which it has affected the
body. Thus resveratrol intake in moderation on a regular basis
helps and is beneficial in metabolic, cardiovascular,
mitochondrial and neurological disorders.
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