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Wine polyphenols and heart health

Dr Karen Cooper

World wine consumption
For the last 6,000 years, the drinking of wine has been a part of
human culture. Since that time, wine consumption has been
recorded in various countries as part of their traditions and dietary
choices, with the Mediterranean areas appearing to enjoy better
health as a consequence of their lifestyle (see Figures 1a and b).1-3

The French paradox is the well-known term to describe an
unexpected finding of the MONICA Project.4 France was
shown to have coronary mortality close to that of China or
Japan in spite of saturated fat intake and plasma cholesterol
concentrations similar to the UK and US. Wine consumption
was suggested as a possible protective factor.5 However, the
time-lag hypothesis cast doubt on this explanation.6 The latter
hypothesis observed that high animal fat consumption and
serum cholesterol levels have only been similar between France
and Britain since the mid-1980s. Before this time, the levels of
animal fat consumption (~21% of total energy consumption in
France versus ~31% in Britain) and mean serum cholesterol
(5.7 versus 6.3mmol/l) in men aged 50-70 years were lower in
France than in the UK.4,7 Therefore, the new hypothesis
suggests that changes will occur in the pattern of coronary heart
disease (CHD) in France, with increases in atheroma and
deaths from CHD within the next 25-35 years.

Polyphenols in wine
Polyphenols in wine originate mainly from the skin and seeds
of the grape but can also be derived from the vine stems, the
wood used for barrels and from yeast metabolism.8 Polyphenols
can be split into two groups: flavonoids and non-flavonoids.
Flavonoids are the most common and widely distributed group
of phenolics, some of which are described here.9

The flavonoid group can be further broken down into
subclasses. Flavonols are antioxidant polyphenols such as
quercetin, myricetin and kaempferol and are found in a wide
variety of foods, e.g. leeks, broccoli, onion, lettuce, cranberries,
apples, olives and beverages such as tea and red wine.
Flavonols or catechins are more popularly associated with tea
and chocolate rather than wine, but there are higher
concentrations of catechins in red wine than all the other
flavonoid compounds.10 Procyanidins are oligomeric structures
that can occur in a wide range of concentrations in red wine and
also cocoa products. Resveratrol is found in grape skin and is
known to be one of the primary active components in the Oriental
folk medicine for atherosclerosis ‘Kojo-kon’ or ‘Itadori-kon’.11

Non-flavonoid components of wine are simple abundant
phenols with a variety of different functional groups present.

Wine astringency is attributed to the presence of the larger
polyphenols and the smaller phenolic acids account for
bitterness. Volatile phenols can contribute to wine characteristics
such as smokiness, vanilla character, pungency and bitterness
but these components are usually only present in tiny amounts.12

Is it the alcohol?
One question, still not answered, is whether the apparent cardio-
protective effects associated with wine consumption stem from
the alcohol, other wine components or a mixture of the two.
Alcohol intake, in general, is inversely correlated to the risk of
CHD but the link with wine alcohol specifically is stronger than

1a. Female IHD mortality and wine consumption in the 1990s by country
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1b. Male IHD mortality and wine consumption in the 1990s by country
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Figures 1a and b. Mortality and wine consumption
in (a) females and (b) males in the 1990s by coun-
try. Source: The Wine Institute. Per capita wine con-
sumption by country in litres and gallons per capi-
ta (www.wineinstitute.org), 1999.
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beer alcohol and more consistent. Consumption patterns such as
wine drinking with meals or daily versus weekend binge
drinking are important aspects when reporting epidemiological
links between alcohol consumption and CHD risk.

Effects of wine on risk factors for CHD

Lipids  
In general, supplementation trials of red and white wine are
designed to allow observation of short-term changes that may be
indicative of long-term protection against CHD, for example, of
plasma lipids. Typically, the trials supplement with 200-
500ml/day for approximately two weeks, but some for as long
as four weeks. Longer trials are not generally performed as
effects are seen within weeks on plasma lipids, and the ethics of
supplementing alcoholic beverages for long periods of time
must be considered. Overall, studies indicate that red wine
consumption is effective in only increasing HDL concentrations.
The lack of effect from the grape juices and the positive result
from the white wines and non-phenolic alcoholic beverages
suggest that alcohol in these cases was the most probable factor
causing the effects on HDL.

The results from studies to determine the effects of wine
supplements on susceptibility of LDL to peroxidation are mixed
and appear to be dependent on trial conditions. Alcohol may be
needed to act synergistically with the wine phenolics or
potentially aid absorption into the bloodstream.13 Evidence has
been found to suggest that long-term and regular consumption of
red wine, but not alcohol, can inhibit LDL oxidation ex vivo.14

Comparisons have been made between the modes of
administering the red wine polyphenols.15 The study showed a
protective effect of red wine itself and an extract of its polyphenols
against LDL peroxidation but the effect of the latter seemed to
depend on whether it is presented in an alcoholic medium.

There is a possibility that the protective effects of wine
polyphenols may only be observed in hyperlipidaemic
subjects.16 A high plasma lipid level allows more lipid to be
available for oxidative modification by free radical species;
therefore, hyperlipidaemia can lead to increased oxidative
damage.17 Most studies reported in the literature were
performed with normolipidaemic subjects and thus potential
benefits from wines may have been marginal and not
significant. Subjects with elevated lipid status or in a disease
state where oxidative damage is being caused may have a more
pronounced response to polyphenol supplementation.

Serum antioxidant capacity
Increased antioxidant activity has been linked to the
consumption of red wine, but not white wine. Single doses of red
wine (113ml of alcohol-free and 300ml of alcohol-containing
wine) were effective within an hour of consumption.18,19

Consumption of 300ml of alcoholised red wine was still effective
after four hours.20 Grape juice was also effective within an hour
of consumption, and this was maintained and increased after
seven days of supplementation.21 Thus, polyphenols
supplemented in vivo in different forms, i.e. wine and grape juice,
all had a positive effect on serum antioxidant capacity.

These studies appear to indicate that the effective component
in this case might not be alcohol but rather polyphenol

concentration. The effects of grape juice may not be completely
analogous to the non-alcoholic content of red wine, as grape
juice does not contain flavonoids from the skin and seeds of the
grape whereas red wine does.

Vasculature
Endothelial dysfunction is linked to many of the risk factors for
CHD including hypercholesterolaemia, smoking and familial
history of premature CHD. In addition, many coronary risk
factors are known to reduce nitric oxide (NO) availability,
making NO a popular intermediate end-point for assessing
atherogenic risk.22 Control of vascular relaxation is
endothelium-dependent and is mediated by NO.23 The
presence of wine with a diet has been shown to prevent fat-
related changes in endothelial function. In the absence of wine,
high fat diets (39.5% of total calories) in six volunteers
depressed function (-2.9% ± SD 2.1) when compared with a diet
containing fat as only 27% of total calories where the change
was +3.1% ± SD 3.9.23 This difference was not observed when
240ml/day of red wine was supplemented with both high fat
(6.6% ± SD 2.2) and control (5.8% ± SD 4.6) diets. 

A few studies have also investigated possible links between
blood pressure and polyphenol consumption. One study
found a decreased blood pressure with a phenolic beverage
(grape juice and vinegar mix) in rats.24 Similar effects have been
seen with supplementation with single phenolics such as
ferulic acid in hypertensive rats.25

Platelets
Platelet aggregability is an important factor in CHD. In vitro,
alcohol has a similar effect to aspirin in its ability to decrease
secondary aggregation of platelets in response to adenine
diphosphate (ADP). A suggestion has been made that as wine is
generally consumed with food, the alcohol is absorbed slowly;
therefore, it can have a longer effect on the body’s metabolism,
e.g. on blood platelet reactivity at a time when lipid levels
would be high.5 In vivo inhibition of platelet aggregation by
moderate alcohol consumption was noted in the Caerphilly
Prospective Heart Disease study26 and, later, in an acute
consumption study when both platelet-rich plasma and whole
blood were examined.27

Both wine and grape juice can affect platelet aggregation
in humans, by reducing plasma thromboxane B2 (TxB2)
concentration and the concentration of ADP and thrombin
available for platelet aggregation. One study found that red
wine ingestion reduced but surprisingly pure alcohol
increased platelet aggregation.28 It was suggested that this
effect was due to the presence of aspirin in red wine, but red
wine has been shown to contain only negligible amounts of
aspirin.29 Supplementation studies have shown that platelet
aggregation was strongly inhibited by red wine, moderately
inhibited by grape juice and unaffected by white wine. Overall,
the effects of alcohol on platelet aggregation appear to be
enhanced by wine or grape polyphenols.

Conclusion
Wine has been part of human culture and diet for many
thousands of years and will probably continue to be so for 
many more to come. In spite of tremendous research input in
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this area in the past decade, we still have a great distance to
cover in our understanding of the health benefits of wine.
Although we know a lot more about the phenolic components
of red wine, we still do not know whether the components have
individual functions and which are the most important.

Future research is likely to be directed into the areas concerning
the biological activities of phenolics and their metabolites at
cellular, molecular and biochemical levels.
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