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Abstract 

A large number of epidemiological studies carried out since the early 1980s 
have shown that the consumption of wine, particularly of red wine, helps to prevent 
coronary heart disease and some cancers. Evidence from a recently published meta-
analysis of 13 studies (involving 209,418 subjects) on the relationship between wine 
consumption and risk of cardiovascular disease has revealed an average significant 
reduction of 32% of overall vascular risk associated with moderate (1-2 drinks or 150-
300 mL/day) versus no wine consumption. From 10 studies involving 176,042 persons 
there was strong evidence to support a J-shaped relationship between different 
amounts of wine intake and vascular risk, suggesting that light to moderate wine 
drinkers have lower vascular risk than either heavier drinkers or non-drinkers. 
Wines, especially red wines, contain about 1800-3000 mg/L of polyphenolic com-
pounds, most of which are potent antioxidants and are therefore thought to function 
as cardioprotectives and anti-carcinogens. It has been shown that flavonoids 
(flavonols, anthocyanins, catechins and pro-anthocyanidins) as well as non-flavonoids 
from red wine strongly inhibit low-density lipoprotein oxidation, eicosanoid synthesis, 
and platelet aggregation, which are significant steps in reducing coronary heart 
disease mortality. For some polyphenols, an anticarcinogenic function has also been 
suggested, and a few studies in cell lines and animal models have shown that some 
wine polyphenols may affect molecular events in the initiation, promotion, and pro-
gression of some cancers. 
 
WINE CONSUMPTION AND RISK OF CARDIOVASCULAR DISEASE  
 
Epidemiological Evidence 

Studies of wine and its effects on health have a long history, ranging from 
anecdotal accounts in ancient times to more recent rigorous studies of populations with 
hundreds of thousands of participants (Rimm and Stampfer, 2002; de Gaetano et al., 
2002). Most studies suggest that men and women who drink 1 to 2 drinks per day on 
average have lower total mortality rates, reflected in lower incidence of coronary heart 
disease (Di Castelnuovo et al., 2002), diabetes (Ajani et al., 2000, Wannamethee et al., 
2003.), ischemic stroke (Reynolds et al., 2003) and in some populations prostate cancer 
(Schoonen et al., 2005) and dementia (Mukamal et al., 2003).  

The benefit of moderate alcohol consumption on risk of coronary disease has been 
documented in almost 100 studies (Rimm and Stampfer, 2002). Evidence from a recently 
published meta-analysis of 13 studies (involving 209,418 subjects ) on the relationship 
between wine consumption and risk of cardiovascular disease (CVD) has revealed an 
average significant reduction of 32% of overall vascular risk associated with moderate (1-
2 drinks or 150-300 mL/day) versus no wine consumption (Di Castelnuovo et al., 2002). 
Interestingly, in studies with men only, the protection offered by wine was relatively small 
(13%) and not significant; in contrast, in studies with both sexes the protection was 47%. 
Whether women are more susceptible to the benefit of wine or if they are more likely to 
drink lower amounts, thus captivating its maximal advantage, remains to be established. 
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From 10 studies involving 176,042 persons there was strong evidence to support a J-
shaped relationship between different amounts of wine intake and vascular risk, 
suggesting that light to moderate wine drinkers have lower vascular risk than either 
heavier drinkers or non-drinkers. 

Wine contains 8% - 15% ethanol by weight, and epidemiological evidence 
confirm an association between moderate alcohol intake and a reduced risk of coronary 
heart disease (CHD) in populations. A meta-analysis of 51 epidemiological studies 
(Corrao et al., 2000) concluded that the protective effects of alcohol were most 
pronounced at moderate doses. The risk of CHD decreased by 20% when 0 to 2 drinks of 
alcohol were consumed per day. One of the most important modifications with regular 
alcohol consumption is an increase in plasma levels of high-density lipoprotein (HDL) 
(De Oliveira et al., 2000). A meta-analysis examining the effect of moderate alcohol 
intake on lipids (not differentiating between the type of alcoholic beverage consumed) 
found that a 16.8% reduction in risk of CHD could be directly attributable to increased 
HDL concentration from the consumption of 30 g of alcohol (2.5 drinks) per day (Rimm 
et al., 1999). One to two drinks per day of any alcoholic beverage increases HDL by 12% 
on average (Linn et al., 1993).  
 
In Vitro and In Vivo Studies  

Thus, epidemiological studies provide the initial evidence suggesting moderate 
wine consumption is associated with a reduction in cardiovascular risk. A second type of 
evidence that continues to emerge relates to biological plausibility (Goldberg, 2003). This 
evidence includes in vitro studies, studies in animal models of human disease, and 
measures of surrogate markers of disease in humans. Thus, a series of in vitro and in vivo 
studies suggest that the polyphenolic compounds in red wine, in addition to ethanol, may 
play an active role in limiting the initiation and progression of atherosclerosis.  

Polyphenolic substances in wine are usually subdivided into two groups, the 
flavonoids (flavonols, anthocyanins, catechins and pro-anthocyanidins) and non-
flavonoids (Mazza, 1995). The most common flavonoids in red wine are anthocyanins, 
flavonols such as quercetin and flavan-3-ols such as tannins and catechin (Mazza and 
Miniati, 1993; Howard and Kritchevsky, 1997). The nonflavonoids include hydroxy-
benzoates, hydroxycinnamates and stilbenes, and the most significant compounds in this 
group in terms of possible positive health benefits are the stilbene resveratrol (Waterhouse 
and Teissedre, 1997; Soleas et al., 1997) and the related compounds piceid and astringin.  

Many studies have shown that flavonoids have protective effects against the initia-
tion and progression of atherosclerosis. Flavonoids from red wine and purple grape juice 
inhibit in vivo platelet-mediated experimental coronary thrombosis (Demrow and Folts, 
1995). They also inhibit ex vivo platelet aggregation in humans (Folts, 1998). Grape 
flavonoids increase the release of nitric oxide and decrease the production of super oxide 
in aggregating platelets, which limits the size of a developing platelet aggregate 
(Freedman et al., 2001).  

In in-vitro studies with phenolics in red wine and normal human low-density 
lipoprotein (LDL) showed that red wine inhibits the copper-catalysed oxidation of LDL 
(Frankel et al., 1993). Two possible mechanisms for this action were advanced, i.e., that 
phenolic compounds complex with Cu++ to reduce it to Cu+, which may in turn reduce 
hydroperoxides, and that during the LDL peroxidation, phenols in wine may act as self-
regenerating reducing compounds. Therefore, these authors concluded that with regular 
ingestion of these antioxidant phenols via red wine consumption, a collective reduction in 
the oxidation of lipoproteins may occur and thus contribute to reduced atherosclerosis and 
morbidity and mortality from CVD.  

Grape flavonoids also protect and increase serum HDL paroxonase by reducing 
macrophage oxidative stress through inhibition of cellular oxygenases such as NADPH 
oxidase, or myeloperoxidase (Fuhrman and Aviram, 2001).  

From a comparison of in vitro effects of red wine, white wine and ethanol on cell 
mediated oxidation of LDL and HDL by three frequently-used assays Vincent et al. (1999) 
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reported that red wine (0.2 mg ethanol/mL) inhibited LDL oxidation as indicated by an 
85.7% decrease in absorbance at 234 nm, a 96.5% decrease in TBARS production and 
complete prevention of the decrease in TNBS reactivity. White wine and ethanol did not 
have any significant effect at 0.2 mg/mL. White wine at 1.0 mg ethanol/mL inhibited 
TBARS production from LDL by 84.1%. Red wine (0.2 mg ethanol/mL) inhibited HDL 
oxidation as indicated by a 78.9% decrease in A234, an 81.7% decrease in TBARS 
production and by no change in TNBS reactivity. The authors concluded that red wine 
inhibits the cell mediated oxidation of lipoproteins, that white wine is not as effective as 
red wine and that the effect of the red wine is not due to its ethanol content. 

Numerous studies with dogs, monkeys, rabbits and hamsters have shown that red 
wine may inhibit the initiation of atherosclerosis by one or more of the following 
mechanisms: platelet activation, oxidative modification of LDL, endothelial dysfunction, 
and inflammation (Folts, 2002).  

Nigdikar et al. (1998) compared red wine (375 mL/d), white wine (375 mL/d), red 
wine polyphenols (1 g/d, equivalent to 375 mL red wine/d) in capsules, red wine poly-
phenols (1 g/d) dissolved in white wine, and a control alcoholic drink (40 g ethanol/d) on 
LDL oxidation in 6-9 healthy men for 2 weeks. Analyses of the results (Table 1) showed 
no significant differences among any of the groups treated with the various red wine 
polyphenol forms. There was, however, a significant difference observed between the 
groups treated with white wine and the control drink vs. those treated with the various red 
wine polyphenol forms. These results led the authors to conclude that red wine consump-
tion increases plasma and LDL polyphenols; in addition to enhancing the antioxidant 
activity that was shown by decreased plasma total peroxides, increased lag time and 
decreased lipid peroxides in the copper-catalyzed peroxidation of LDL-conjugated dienes. 
It can therefore be extrapolated that decreasing LDL oxidation through the consumption 
of red wine may prevent the development of CVD. 

In a more recent study by Caccetta et al. (2000) 12 healthy male nonsmokers 
consumed red wine, phenol-stripped red wine, dealcoholized red wine, or water, each at a 
separate visit, in random order and one week apart. Beverages were consumed over 30 
min and blood was sampled just before beverage consumption and 1, 2, and 4 h after 
consumption. Copper-induced serum and LDL oxidizability ex vivo, together with serum 
uric acid, and plasma caffeic, protocatechuic, and 4-O-methylgallic acids were measured.  

The results showed that consumption of red wine or dealcoholized red wine signif-
icantly increased plasma phenolic acid concentrations. Red wine (whether dealcoholized, 
phenol stripped, or as is) also caused a significant elevation in serum uric acid. Despite 
these changes, there was no effect on ex vivo lipoprotein oxidation over a 4-h time period. 
The results are not in agreement with other research findings in which the consumption of 
red wine decreased LDL oxidation in humans (Frankel et al., 1993; Nigdikar et al. 1998). 
These differences reflect the complexity of potential mechanisms exhibited by wine poly-
phenolic in vivo. Caccetta et al. (2000) provided an alternative hypothesis regarding the 
benefits seen from consumption of different beverages, stating that evidence exists that 
alcohol consumption can induce oxidative stress through free radical formation, which 
interferes with antioxidant defense mechanisms, or by interfering with enzymes involved 
in the antioxidation process. These authors suggest that the overall effect of alcoholic 
beverages on LDL oxidation may be a balance between two factors, namely, the pro-
oxidant and antioxidant components of the beverages consumed. The authors concluded 
that although the consumption of both regular and dealcoholized red wine significantly 
increased the plasma concentrations of phenolic acids, there was no effect on LDL 
oxidation over the 4-h time period studied. Obviously, the question arises whether a 4-h 
time period is adequate for measuring LDL oxidation effects. Longer-term controlled 
studies are required to better understand the effects and mechanisms of wine polyphenolic 
compounds. 
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Controlled Clinical Trials 
Recently, Tsang et al. (2005) investigated the effects of moderate red wine 

consumption on the antioxidant status and indices of lipid peroxidation and oxidative 
stress associated with CHD. They performed a randomised, controlled study with 20 free-
living healthy volunteers in which subjects in the red wine group consumed 375 mL red 
wine (young vatted Cabernet Sauvignon, 12% alcohol) daily for 2 weeks, and measured 
the total concentration of phenolics and analysed the individual phenolics in the wine and 
plasma by HPLC with tandem MS. The antioxidant capacity of plasma was measured 
with electron spin resonance spectroscopy while homocysteine and fasting plasma lipids 
were also determined. The production of conjugated dienes and thiobarbituric acid-
reactive substances (TBARS) were measured in Cu-oxidised LDL. Plasma total phenolic 
concentrations increased significantly after 2 weeks of daily red wine consumption (P< 
0.001) and trace levels of metabolites, mainly glucuronides and methyl glucuronides of 
(+)-catechin and (-)-epicatechin, were detected in the plasma of the red wine group. These 
flavan-3-ol metabolites were not detected in plasma from the control group. The 
maximum concentrations of conjugated dienes and TBARS in Cu-oxidised LDL were 
reduced (P<0.05) and HDL cholesterol concentrations increased (P<0.05) following red 
wine consumption. These findings provide some evidence for potential protective effects 
of moderate consumption of red wine in healthy volunteers. 

A randomized, crossover, single-blind trial by Estruch et al. (2004) evaluated the 
effects of wine and gin on inflammatory biomarkers of atherosclerosis. Forty healthy men 
(mean age, 37.6 years) consumed 30 g ethanol per day as either wine or gin for 28 days. 
Before and after each intervention, they measured the expression of lymphocyte function-
associated antigen 1 (LFA-1), Mac-1, very late activation antigen 4 (VLA-4), and 
monocyte chemoattractant protein (MCP-1) in monocytes, as well as the soluble vascular 
cell adhesion molecule-1 (VCAM-1), intercellular adhesion molecule-1 (ICAM-1), 
interleukin-1alpha (IL-1alpha), C-reactive protein (hs-CRP) and fibrinogen. The results 
showed that after either gin or wine consumption, plasma fibrinogen decreased by 5 and 
9%, respectively, and cytokine IL-1alpha by 23 and 21%. The expression of LFA-1 
(−27%), Mac-1 (−27%), VLA-4 (−32%) and MCP-1 (−46%) decreased significantly after 
wine, but not after gin. Wine reduced the serum concentrations of hs-CRP (−21%), 
VCAM-1 (−17%) and ICAM-1 (−9%).Thus, both wine and gin showed anti-inflammatory 
effects by reducing plasma fibrinogen and IL-1alpha levels. However, wine had the 
additional effect of decreasing hs-CRP, as well as monocyte and endothelial adhesion 
molecules. 
 
OTHER WINE/ALCOHOL HEALTH ASSOCIATIONS 

In addition to the negative association between wine/alcohol consumption and 
mortality from coronary heart disease that has now been observed in many studies, some 
epidemiological studies have associated alcohol or wine consumption with reduced rates 
of incidence of several other diseases. These include prostate cancer (Schoonen et al., 
2005), diabetes (Ajani et al., 2000, Wannamethee et al., 2003.), ischemic stroke (Reynolds 
et al., 2003), and dementia and Alzheimer’s disease (Mukamal et al., 2003).  
 
Prostate Cancer 

Prostate cancer is the second leading cause of cancer deaths after lung cancer in 
men. In a recent study by Schoonen et al. (2005), data from a population-based case 
control study were utilized to evaluate the association of alcohol consumption with 
prostate cancer in middle-aged men. A total of 753 newly diagnosed prostate cancer cases, 
40–64 years of age, participated in the study. An equal number of subjects, matched to 
cases by age, were selected through random digit dialing. All participants completed an 
in-person interview on lifetime alcohol consumption and other risk factors for prostate 
cancer. Regression models were used to estimate odds ratios (OR) and assess significance 
(95% confidence intervals [CI]). No clear association with prostate cancer risk was seen 
for overall alcohol consumption. Each additional glass of red wine consumed per week 



 581

showed a statistically significant 6% decrease in relative risk, and there was evidence for 
a decline in risk estimates across increasing categories of red wine intake (trend P< 0.02). 
No clear associations were seen for consumption of beer or liquor. This study suggests 
that there may be a reduced relative risk associated with increasing level of red wine 
consumption. These finding, however, must be viewed with caution as the number of 
subjects was relatively small, and other studies (Dennis, 2000; Dennis and Hayes, 2001) 
have reported inconsistent results on the association of moderate alcohol/wine 
consumption and reduced risk of prostate cancer. Further research is needed to evaluate 
the potential negative association between red wine intake and prostate cancer risk.  
 
Type 2 Diabetes 

Similarly, a variety of studies of alcohol intake and risk of type 2 diabetes mellitus 
have been conducted and produced conflicting results. Some, but not all studies have 
implicated heavy drinking as a risk factor for type 2 diabetes mellitus (Balkau et al., 1991; 
Wei et al., 2000). Conversely, several recent prospective studies mainly conducted in men 
have suggested that light to moderate drinking may be inversely associated with the 
development of type 2 diabetes mellitus (Rimm et al., 1995; Tsumara et al., 1999; Ajani et 
al., 2000). In the Physicians' prospective cohort health study, involving 20,951 
participants and 766 cases of type 2 diabetes mellitus, healthy men who self-select for 
light to moderate alcohol consumption had a decreased subsequent risk of diabetes 
mellitus (Ajani et al., 2000).  After adjustment for age, smoking, physical activity, and 
body mass index, the relative risk estimates for those reporting alcohol use of rarely/ 
never, 1 to 3 drinks per month, 1 drink per week, 2 to 4 drinks per week, 5 to 6 drinks per 
week, and 1 or more drinks per day were 1.00 (referent), 1.03, 0.89, 0.74, 0.67, and 0.57, 
respectively (P<.001) (Ajani et al, 2000).  In the San Antonio Heart Study (Wei et al., 
2000) alcohol consumption was positively associated with risk of diabetes mellitus in 
men, but not in women. 
 
Dementia 

Recent epidemiological studies suggest that moderate alcohol intake may benefit 
cognition. For example, the Epidemiology of Vascular Aging Study (participants aged 59–
71 years; 59 percent female) found that mean scores on the Mini-Mental State 
Examination, a measure of global cognitive function, were higher among women 
reporting moderate levels of alcohol intake compared with no intake (Dufouil et al., 
1997). The Atherosclerosis Risk in Communities Study (subjects aged 45–69 years; 55 
percent female) found that drinkers who drank lightly to moderately, had higher cognitive 
scores than nondrinkers on three cognitive tests, with a clear dose-response association on 
a word fluency test and an inverted U-shaped response on delayed word recall and digit 
symbol substitution tests (Elias et al., 1999).  

A case-control study conducted within the Cardiovascular Health Study 
(participants aged 65–97 years; 60 percent female) found that the odds ratio for incident 
dementia was 0.37 (or 63% reduction) for subjects reporting consumption of 1–6 drinks 
per week compared with nondrinkers; for those reporting 7–13 drinks per week, the odds 
ratio was 0.64 (Mukamal et al., 2003). Similarly, the Rotterdam Study (participants aged 
60–90 years; 52 percent female) reported hazard ratios for dementia (relative to 
nondrinkers) of 0.82  for <1 drink per week, 0.75 for 1–6 drinks per week, and 0.58 for 1–
3 drinks per day (Ruitenberg et al., 2002). A positive relationship, however, has not been 
detected consistently. For example, the Established Populations for Epidemiologic Studies 
of the Elderly program (subjects aged 65 years; 56 percent female) reported an odds ratio 
of 1.1 (i.e. 10% increase) for Alzheimer’s disease comparing consumption of 28.3 g of 
alcohol per day with no consumption (Hebert et al., 1993). Thus, it appears that moderate 
levels of alcohol intake may be associated with better cognition and reduced risk of 
significant cognitive decline; however, confounding associations with unmeasured factors 
cannot be ruled out. 
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CONCLUDING REMARKS 
Epidemiological studies and recent in vitro and in vivo data indicate that moderate 

daily intake of wine (1-2 drinks a day) may reduce the risk of developing CHD and 
stroke. 

Other positive effects of wine on health such as decreasing the risk of certain 
cancers and Alzheimer's disease remain to be established. Red wine, which has a higher 
content of phenolics appears to be superior to white wine and other alcoholic beverages 
protecting against CHD and stroke. However, in this era of evidence-based medicine, a 
large-scale randomized control trial, assessing the effects of red wine intake versus a non-
alcoholic placebo, would be required to ensure that there is legitimacy to both the 
epidemiological and biological data. Only based on the favourable results of such a study 
may health professionals be fully justified in recommending the consumption of red wine 
for cardiovascular protection. In the mean time, my advise is to drink wine moderately to 
health, and perhaps for health! 
 
Literature Cited  
Ajani, U.A., Hennekens, C.H., Spelsberg, A. and Manson, J.E. 2000. Alcohol consump-

tion and risk of type 2 diabetes mellitus among US male physicians. Arch. Intern. 
Med. 160: 1025–1030. 

Balkau, B., Randrianjohany, A., Papoz, L. and Eschwege, E. 1991. A prospective study of 
alcohol use and non–insulin-dependent diabetes mellitus. Am J Epidemiol. 134:1469-
1470.  

Caccetta, R., Croft, K., Beilin, L. and Puddey, I.B. 2000. Ingestion of red wine signif-
icantly increases plasma phenolic acid concentrations but does not acutely affect ex 
vivo lipoprotein oxidizability. Am J Clin Nutr 71:67–74. 

Corrao, G., Rubbiati, L., Bagnardi, V., Zambon, A. and Poikolainen, K. 2000. Alcohol and 
coronary heart disease: a meta-analysis. Addiction 95:1505–1523. 

de Gaetano, G., Di Castelnuovo, A., Rotondo, S., Iacoviello, L. and Donati, M.B. 2002. A 
meta-analysis of studies on wine and beer and cardiovascular disease. Pathophysiol 
Haemost Thromb 32:353-355. 

Dennis, L.K. 2000. Meta-analysis for combining relative risks of alcohol consumption 
and prostate cancer. Prostate 42:56–66. 

Dennis, L.K. and Hayes, R.B. 2001. Alcohol and prostate cancer. Epidemiol Rev. 23:110–
4. 

De Oliveira, E., Silva, E.R., Foster, D., McGee Harper, M., Seidman, C.E., Smith, J.D., 
Breslow, J.L. and Brinton, E.A. 2000. Alcohol consumption raises HDL cholesterol 
levels by increasing the transport rate of apolipoproteins A-I and A-II. Circulation 
102: 2347–2352. 

Demrow, H.S. and Folts, J.D. 1995. Administration of wine and grape juice inhibits in 
vivo platelet activity and thrombosis in stenosed canine coronary arteries. Circulation 
91:1182-8. 

Di Castelnuovo, A., Rotondo, S., Iacoviello, L., Donati, M.B. and de Gaetano, G. 2002. 
Meta-analysis of wine and beer consumption in relation to vascular risk. Circulation 
105:2836-44. 

Dufouil, C., Ducimetiere, P. and Alperovitch, A. 1997. Sex differences in the association 
between alcohol consumption and cognitive performance. Am J Epidemiol 146:405–
12. 

Elias, P.K., Elias, M.F., D’Agostino, R.B., Silbershatz, H. and Wolf, P.A. 1999. Alcohol 
consumption and cognitive performance in the Framingham Heart Study. Am J 
Epidemiol 150:580–9.  

Estruch, R., Sacanella, E., Badia, E., Antúnez, E., Nicolás, J.M., Fernández-Solá, J., 
Rotilio, D., de Gaetano, G., Rubin, E. and Urbano-Márquez, A. 2004. Different effects 
of red wine and gin consumption on inflammatory biomarkers of atherosclerosis: a 
prospective randomized crossover trial. Effects of wine on inflammatory markers. 
Atherosclerosis 175:117-125. 



 583

Folts, J.D. 1998. Antithrombotic potential of grape juice and red wine for preventing heart 
attacks. Pharmaceutical Biology 36:S21-S27. 

Folts, J.D. 2002. Potential health benefits from the flavonoids in grape products on 
vascular disease. Adv Exp Med Biol. 505:95-111. 

Frankel, E. N., Kanner, J., German, J. B., Parks, E. and Kinsella, J.E. 1993. Inhibition of 
oxidation of human low-density lipoprotein by phenolic substances in red wine. 
Lancet. 341: 454–457. 

Freedman, J.E., Parker, C. 3rd, Li, L., Perlman, J.A., Frei, B., Ivanov, V., Deak, L.R., 
Iafrati, M.D. and Folts, J.D. 2001. Select flavonoids and whole juice from purple 
grapes inhibit platelet function and enhance nitric oxide release. Circulation 103:2792-
8. 

Fuhrman, B. and Aviram, M. 2001. Flavonoids protect LDL from oxidation and attenuate 
atherosclerosis. Curr Opin Lipidol. 12(1):41-8. 

Goldberg, I.J. 2003. To drink or not to drink? N. Engl. J. Med. 348: 163–164. 
Hebert, L.E., Scherr, P.A., Beckett, L.A., Albert, M.S., Rosner, B., Talor, J.O. and Evans, 

D.A. 1993. Relation of smoking and low-to-moderate alcohol consumption to change 
in cognitive function: a longitudinal study in a defined community of older persons. 
Am J Epidemiol. 137: 881–891. 

Howard, B.V. and Kritchevsky, D. 1997. Phytochemicals and cardiovascular disease: A 
statement for healthcare professionals from the American Heart Association. 
Circulation 95: 2591-2593. 

Linn, S., Carroll, M., Johnson, C., Fulwood, R., Kalsbeek, W. and Briefel, R. 1993. High-
density lipoprotein cholesterol and alcohol consumption in US white and black adults: 
data from NHANESII. Am J Public Health 83: 811–816. 

Mazza, G. 1995. Anthocyanins in grapes and grape products. Crit. Rev. Food Sci. 
Nutrition 35(4): 341-371. 

Mazza, G. and Miniati, E. 1993. Anthocyanins in Fruits, Vegetables and Grains.  CRC  
Press Inc., Boca Raton, FL, 362 pp. ISBN 0-8493-0172-6. 

Mukamal, K.J., Kuller, L.H., Fitzpatrick, A.L., Longstreth, Jr. W.T., Mittleman, M.A. and 
Siscovick, D.S. 2003. Prospective study of alcohol consumption and risk of dementia 
in older adults. J.A.M.A. 289:1405–13. 

Nigdikar, S.V., Williams, N.R., Griffin, B.A. and Howard, A.N. 1998. Consumption of red 
wine polyphenols reduces the susceptibility of low-density lipoproteins to oxidation in 
vivo. Am. J. Clin. Nutr. 68: 258–265. 

Reynolds, K., Lewis, L.B., Nolen, J.D.L., Kinney, G.L., Sathya, B. and He, J. 2003. 
Alcohol consumption and risk of stroke. A meta-analysis. J.A.M.A. 289: 579–588. 

Rimm, E.B., Chan, J., Stampfer, M.J., Colditz, G.A. and Willett, WC. 1995. Prospective 
study of cigarette smoking, alcohol use, and the risk of diabetes in men. BMJ. 
310:555-559.  

Rimm, E.B., Williams, P., Fosher, K., Criqui, M., and Stampfer, M.J. 1999. Moderate 
alcohol intake and lower risk of coronary heart disease: meta-analysis of effects on 
lipids and haemostatic factors. BMJ 319:1523–1528. 

Rimm, E.B. and Stampfer, M.J. 2002. Wine, beer, and spirits: are they really horses of a 
different color? Circulation 105:2806-7.  

Ruitenberg, A., van Swieten, J.C., Witteman, J.C.M., Mehta, K.M., van Duijn, C.M., 
Hofman, A. and Breteler, M.M. 2002. Alcohol consumption and risk of dementia: the 
Rotterdam Study. Lancet 359:281–286. 

Soleas, G.J., Diamandis, E.P. and Goldberg, D.M. 1997. Resveratrol: A molecule whose 
time has come? And gone? Clinical Biochemistry 30:91-113. 

Schoonen, W.M., Salinas, C.A., Kiemeney, L.A. and Stanford, J.L. 2005. Alcohol consump-
tion and risk of prostate cancer in middle-aged men. Int. J. Cancer 113(1): 133-140. 

Tsang, C., Higgins, S., Duthie, G.G., Duthie, S.J., Howie, M., Mullen, W., Lean, M.E.J. 
and Crozier, A. 2005. The influence of moderate red wine consumption on antioxidant 
status and indices of oxidative stress associated with CHD in healthy volunteers. 
British Journal of Nutrition 93, 233–240. 



 584 

Tsumara, K., Hayashi, T., Suetmatsu, C., Endo, G., Fujii, S. and Okada, K. 1999. Daily 
alcohol consumption and the risk of type 2 diabetes in Japanese men. Diabetes Care 
22:1432-1437.  

Vincent, A., Rifici, PhD, Elias, M., Stephan, M.D., Stephen, H., Schneider, M.D., Avedis, 
K. and Khachadurian, M.D. 1999. Red Wine Inhibits the Cell-Mediated Oxidation of 
LDL and HDL. J. Am. Coll. Nutr. 18:137-143.  

Wannamethee, S.G., Camargo, C.A. Jr, Manson, J.E., Willett, W.C. and Rimm, E.B. 2003. 
Alcohol drinking patterns and risk of type 2 diabetes mellitus among younger women. 
Arch Intern Med 163: 1329–1336. 

Waterhouse, A.L. and Teissedre, P.L. 1997. Levels of phenolics in Californian varietal 
wines. In Wine: Nutritional and Therapeutic Benefits. Watkins, T.R. Ed., American 
Chemical Society, Washington D.C., pp. 12-23. 

Wei, M., Gibbons, L.W., Mitchell, T.L., Kampert, J.B., Stern, M.P. and Blair, S.N. 2000. 
Low fasting plasma glucose level as a predictor of cardiovascular disease and all-
cause mortality. Circulation 101(17): 2047-2052. 

 
 
 
 
 



 
58

5 

Ta
bl

es
 

      Ta
bl

e 
1.

 C
om

pa
ris

on
 o

f 
re

d 
an

d 
w

hi
te

 w
in

e,
 r

ed
 w

in
e 

po
ly

ph
en

ol
s 

an
d 

an
 a

lc
oh

ol
ic

 d
rin

k 
on

 p
la

sm
a 

an
d 

LD
L-

as
so

ci
at

ed
 a

nt
io

xi
da

nt
 

ef
fe

ct
s1 . 

 Su
pp

le
m

en
t 

Pl
as

m
a 

po
ly

ph
en

ol
s 

Pl
as

m
a 

lip
id

 
pe

ro
xi

de
s 

LD
L 

po
ly

ph
en

ol
s 

LD
L 

pe
ro

xi
da

tio
n 

la
g 

tim
e 

LD
L 

co
nj

ug
at

ed
-

di
en

e 
fo

rm
at

io
n 

LD
L 

lip
id

 
pe

ro
xi

de
s 

LD
L 

pe
ro

xi
da

tio
n 

la
g 

tim
e 

R
ed

 w
in

e 
↑ 

38
%

 
↓ 

32
%

 
↑ 

26
%

 
↑ 

31
%

 
↓ 

15
%

 
↓ 

22
%

 
↑ 

31
%

 
W

hi
te

 w
in

e 
N

o 
ch

an
ge

 
↑ 

23
%

 
N

ot
 re

po
rte

d
N

ot
 re

po
rte

d 
↑ 

14
%

 
N

ot
 re

po
rte

d 
N

ot
 re

po
rte

d 
W

hi
te

 w
in

e 
+ 

po
ly

ph
en

ol
 p

ow
de

r 
↑ 

27
%

 
↓ 

29
%

 
↑ 

62
%

 
↑ 

21
%

 
↓ 

11
%

 
↓ 

23
%

 
↑ 

21
%

 

Po
ly

ph
en

ol
 p

ow
de

r 
ca

ps
ul

es
 

↑ 
28

%
 

↓ 
28

%
 

↑ 
29

%
 

↑ 
27

%
 

↓ 
12

%
 

↓ 
25

%
 

↑ 
27

%
 

A
lc

oh
ol

ic
 d

rin
k 

N
o 

ox
id

at
iv

e 
or

 a
nt

io
xi

da
tiv

e 
ef

fe
ct

s w
er

e 
ob

se
rv

ed
 a

fte
r t

he
 c

on
tro

l d
rin

k 
1  D

at
a 

ad
ap

te
d 

fr
om

 N
ig

di
ka

r e
t a

l.,
 1

99
8.

  
 

585

 



 586 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /NLD <>
  >>
>> setdistillerparams
<<
  /HWResolution [2540 2540]
  /PageSize [595.000 842.000]
>> setpagedevice


