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Wine / wine phenols /
alcohol and cardiovascular
protection

Meta analysis of epidemiological studies
support the hypothesis that a regular and
moderate red wine consumption reduces
by 30 to 40 % the Iincidence of
cardiovascular events

G. De Gaetano Ann N Y Acad Sci 2002
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France Northern Ireland

HR=0.82 [95% CI: 0.11-6.17] HR=2.06 [95% CI: 1.10-3.86] for
for binge vs regular drinking binge vs regulér drinking
HR=0.60 [0.38-0.96] for 1-24 | HR=0.51 [0.30-0.87] for 1-24 g
g (alcohol) /day vs O (alcohol) /day vs O
HR=0.59 [0.36-0.97] for 25- | HR=0.59 [0.33-1.04] for 25-49
49 g (alcohol) /day vs O g (alcohol) /day vs O
HR=0.48 [0.27-0.88] for | HR=0.56 [0.25-1.29] for 50-
50-74 g (alcohol) /day vs 74 g (alcohol) /day vs O
0
HR=0.58 [0.29-1.13] for ' HR=0.50 [0.19-1.28] for >75
>75 g (alcohol) /day vs 0 g (alcohol) /day vs 0

o 1 2 3 4 5 6 7 0 1 2 3 4 5 6 T

Bongard, Ferrieres, Ducimetiere, Yarnell , Montaye, Haas, Evans , Amouyel
Arveiler, Ruidavets Eur Heart J 2008 29, 225 (from PRIME)
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Wine / wine phenols / Alcohol and  atherosclerosis

Most of the studies report positive effects (1)

— Zang M, Xu S, Maitland-Toolan KA, Zuccollo A, Hou X , Jiang B, Wierzbicki M,
Verbeuren TJ, Cohen RA.Polyphenols stimulate AMP-ac  tivated protein kinase, lower
lipids, and inhibit accelerated atherosclerosis in diabetic LDL receptor-deficient
mice . Diabetes. 2006 Aug;55(8):2180-91.

— Auger C, Rouanet JM, Vanderlinde R, Bornet A, Decor de K, Lequeux N, Cristol JP,
Teissedre PL.Polyphenols-enriched Chardonnay white wine and sparkling Pinot Noir
red wine identically prevent early atherosclerosis in hamsters . J Agric Food Chem.
2005 Dec 14;53(25):9823-9.

— Wang Z, Zou J, Cao K, Hsieh TC, Huang Y, Wu JM.Deal coholized red wine containing
known amounts of resveratrol suppresses atheroscler osis in hypercholesterolemic
rabbits without affecting plasma lipid levels. Int J Mol Me  d. 2005 Oct;16(4):533-40.

— Fuhrman B, Volkova N, Coleman R, Aviram M. Grape po wder polyphenols attenuate
atherosclerosis development in  apolipoprotein E deficient (EO) mice  and reduce
macrophage atherogenicity. J Nutr. 2005 Apr;135(4). 722-8.

— Auger C, Teissedre PL, Gerain P, Lequeux N, Bornet A, Serisier S, Besancon P,
Caporiccio B, Cristol JP, Rouanet JM. Dietary wine phenolics catechin, quercetin,
and resveratrol efficiently protect hypercholestero lemic hamsters against aortic fatty
streak accumulation. J Agric Food Chem. 2005 Mar 23  ;53(6):2015-21.

— Fukao H, ljiri Y, Miura M, Hashimoto M, Yamashita T , Fukunaga C, Oiwa K, Kawai Y,
Suwa M, Yamamoto J.Effect of trans-resveratrol ont  he thrombogenicity and
atherogenicity in apolipoprotein E-deficient and low-density lipop rotein receptor-
deficient mice.

Blood Coagul Fibrinolysis. 2004 Sep;15(6):441-6.

— Auger C, Gerain P, Laurent-Bichon F, Portet K, Born et A, Caporiccio B, Cros G,
Teissedre PL, Rouanet JM. Phenolics from commercial ized grape extracts prevent
early atherosclerotic lesions in  hamsters by mechanisms other than antioxidant
effect. J Agric Food Chem. 2004 Aug 11;52(16):5297- 302.



Wine / wine phenols / Alcohol and  atherosclerosis

Most of the studies report positive effects (2)

Stocker R, O'Halloran RA. Dealcoholized red wine

decreases atherosclerosis in  apolipoprotein E gene-
deficient mice independently of inhibition of lipid

peroxidation in the artery wall. Am J Clin Nutr. 20 04
Jan;79(1):123-30.

Waddington E, Puddey IB, Croft KD. Red wine polyphe nolic
compounds inhibit atherosclerosis in apolipoprotein E-
deficient mice independently of effects on lipid

peroxidation. Am J Clin Nutr. 2004 Jan;79(1):54-61.

Auger C, Caporiccio B, Landrault N, Teissedre PL, L  aurent
C, Cros G, Besancon P, Rouanet JM. Red wine phenoli ¢
compounds reduce plasma lipids and apolipoprotein B and
prevent early aortic atherosclerosis in

nypercholesterolemic golden Syrian hamsters

(Mesocricetus auratus). J Nutr. 2002 Jun;132(6):120 7-13.

Vinson JA, Teufel K, Wu N. Red wine, dealcoholizedr  ed
wine, and especially grape juice, inhibit atheroscl erosis in
a hamste r model. Atherosclerosis. 2001 May;156(1):67-72.



Wine / wine phenols / Alcohol
and atherosclerosis

Most of the studies report positive effects (3)

Emeson EE, Manaves V, Emeson BS, Chen L, Jovanovic I. Alcohol inhibits the
progression as well as the initiation of atheroscle rotic lesions in  C57BI/6
hyperlipidemic mice . Alcohol Clin Exp Res. 2000 Sep;24(9):1456-66.

Wakabayashi Y. Effect of red wine consumption on low-density lipop rotein oxidation
and atherosclerosis in aorta and coronary artery in Watanabe heritable
hyperlipidemic rabbits . J Agric Food Chem. 1999 Nov;47(11):4724-30.

da Luz PL, Serrano Junior CV, Chacra AP, Monteiro H P, Yoshida VM, Furtado M,
Ferreira S, Gutierrez P, Pileggi F. The effect of r ed wine on experimental
atherosclerosis: lipid-independent protection. Exp Mol Pathol. 1999 Feb;65(3):150-9.

Munday JS, Thompson KG, James KA, Manktelow BW. The  effect of moderate alcohol
consumption as either red or white wine in the C57BL/6 mouse atherosclerosis
model . Coron Artery Dis. 1999;10(2):97-102.

Yamakoshi J, Kataoka S, Koga T, Ariga T. Proanthocy anidin-rich extract from grape
seeds attenuates the development of aortic atherosc  lerosis in cholesterol-fed rabbits
Atherosclerosis. 1999 Jan;142(1):139-49.

Hayek T, Fuhrman B, Vaya J, Rosenblat M, Belinky P, Coleman R, Elis A, Aviram M.
Reduced progression of atherosclerosis in apolipoprotein E-deficient mice  following
consumption of red wine, or its polyphenols quercet In or catechin, is associated with
reduced susceptibility of LDL to oxidation and aggr egation. Arterioscler Thromb Vasc
Biol. 1997 Nov;17(11):2744-52.
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Few studies report negative effects

Escola-Gil JC, Calpe-Berdiel L, Ribas V, Blanco-Vac a F. Moderate beer
consumption does not change early or mature atheros clerosis in mice.
Nutr J. 2004 Jan 15;3:1.

Vinson JA, Mandarano M, Hirst M, Trevithick JR, Bos e P. Phenol
antioxidant quantity and quality in foods: beers an d the effect of two
types of beer on an animal model of atherosclerosis . J Agric Food
Chem. 2003 Aug 27;51(18):5528-33

Auger C, Laurent N, Laurent C, Besancon P, Caporicc io B, Teissedre
PL, Rouanet JM. Hydroxycinnamic acids do not preven t aortic
atherosclerosis in hypercholesterolemic golden Syrian hamsters

Life Sci. 2004 Mar 26;74(19):2365-77.

Bentzon JF, Skovenborg E, Hansen C, Moller J, de Ga ulejac NS, Proch
J, Falk E. Red wine does not reduce mature atherosc lerosis in
apolipoprotein E-deficient mice . Circ. 2001;103(12):1681-7.

Wilson T, Knight TJ, Beitz DC, Lewis DS, Engen RL.  Resveratrol
promotes atherosclerosis in  hypercholesterolemic rabbits . Life Sci.
1996;59(1):PL15-21.
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Wine / wine phenols / Alcohol and thrombosis

Alcohol has several distinct effects on platelet f unctions

In vitro Wine (and grape) phenolics reduce platelet reactivity both by effect on
prostan0|d and on nitric oxide (human and animal ex perimental observations)

(J C Ruf)

In vivo Red wine has some antithrombotic activity
— Inrats (L. lacovello Br J Pharmacol 1999)
— In pigs (L. Badimon Circ 2004)

— On several hemostatic parameters in human (De Gaeta no/FAIR Nut Met Cardiovasc
2001, F. Leighton Pathophysiol Haemost Thromb  2003)

In vivo Wine derived phenolics (global or purified (resveratrol and quercetin))
has some antithrombotic effects or cellular effects concurring to reduce
thrombotic reactivity

— In mouse (Sano Thromb Res 2005)

— In Apo E / LDL R deficient mice (H Fukao Blood Coag Fibrinol 2004)

— Reduction of tissue factor expression (Di Santo J Thromb Haemost 2003)

— On platelets in human (Hubbard J Thromb Haemost 2004, Vitseva J Cardiovasc
Pharmacol 2005)

— Inrat (L. lacovello J Thromb Haemost 2005)

— Kaur G, Roberti M, Raul F, Pendurthi UR.  Suppression of human monocyte tissue
factor induction by red wine phenolics and syntheti c derivatives of resveratrol.
Thromb Res . 2007;119(2):247-56
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Wine / wine phenols / Alcohol and
atherothrombosis

 Wine and wine derivatives testing
— mice (Apo E, LDL-R)

— Wine extract, 3g/l in alcoholized (10%), and acidif ied (pH3,3) water
— purified Catechin 160 mg/l in alcoholized (10%), an  d acidified (pH3,3) water

» 2 control drinking waters
— alcoholized (10%,) acidified (pH3,3) water
— acidified (pH3,3) water
» Treatment duration: (1 month) and 3 months
— pigs (FHD)
» dealcoholized wine concentrate

» 1 control (no wine supplement)
* Treatment duration: 3 months and 2 years

e Quantification technigues
— atherosclerosis
— thrombosis
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Brit J Nutr (2006), 96, 290-298
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Effects of drinking wine in ApoE-/- mice with conven tional intestinal

flora
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oL R--&ZE4Nine and LDL-R-/- midee

short term (1month)

Effects of drinking wine in LDL-R-/- mice + high lip  id high
cholesterol diet

« Atherosclerosis: =0 or trend for (- lesions) with alcohol alone

 Thrombosis: inhibitory effect with all alcohol containing beverages*
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Wine phenols and atherosclerosis
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@ conventional diet :
3 months

Effects of dealcoholized wine in FHD pigs
e atherosclerosis: no effect of RWE
* thrombosis: lower thrombotic response with RWE

o serum lipids : no effect of RWE on constitutive hypercholesterolem




hyper —lipdic;, -Hoonooypséereennce, -glgicicidic
diet : 3 months

Effects of dealcoholized wine in FHD pigs
« atherosclerosis: no effect of RWE

e thrombosis: lower thrombotic response with RWE

complementation
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Antioxidant capacity, total phenolics, tocopherols,
retinol, carotenoids and ascorbic acid content of
plasma collected from human volunteers
consuming 375 ml red wine daily for a 2-week
period (n 12) and from a control group (n 8) (Mean
values and their standard errors)

Tsang et al Brit J Nutr (2005), 93, 233-240



HPLC and mass spectral properties of metabolites
detected In plasma of human volunteers after consuming
375 ml red wine daily for a 2-week period

Tsang et al Brit J Nutr (2005), 93, 233-240
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Apo E - KOz~ .
’ % Germ free mice

Effects of absence of intestinal flora ( germ free) ApoE-/- mice

« Atherosclerosis, Nno effect

e Thrombosis: no effect

« serum lipids : low cholesterol, no difference in triglycerides




Apo E - KQ@
human intestinal flora

Effects of drinking wine in ApoE  -/- mice
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Wine and ApoE-/- nmee//
Intestinal flora : conclusions
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Polyphenol intake from a single serving of
red wine or dealcoholized red wine

Arendt et al Nutrit J 2005, 4:33



Antioxidant parameters in healthy volunteers after regular
consumption of native or dealcoholized red wine

Arendt et al Nutrit J 2005, 4:33
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Fernandez-Pacho et al J. Aaric. Food Chem. 2009. 57. 6578-6583



Fernandez-Pacho et al J. Agric. Food Chem. 2009, 57, 65786583



R Lakshman et al
Genes Nutr 2010



Les effets cardiovasculaires du
vin ne sont-ilgsdaisogieassa
composante phénoligue ?

* Les données épidémiologiques suggerent gqu’'une
consommation réguliere et modéree de vin au cours
des repas dans un habitus de vie optimalisé pourrai
avoir un effet bénéfigue sur la morbi-mortalité

t



