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Effetti cardiovascolari dei polifenol,
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Il resveratrolo

Role of Oxidative Modifications in Atherosclerosis

EOLAND STOCKER AND JOHN ¥ KEANEY, R
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Amount of
Resveratrol

Amount required

to be equivalent

Red Wine White Wine
10 glasses 40 glasses
10 mg (1500 ml) (6000 ml)

45 kg!
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Figure I Common functions of yeast Sir2 and mammalian sirtuins

Sir] and mammalian sirtuins deacetylate histones and various other proteins and affect physiological functions, many of which are common to both yeast and
mammalian cells (yellow arrows). Green and red arrows indicate Sirl-specfic and sirtuin-specific functions respectively.
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Figure 4 Metabolic functions of sirtuins

Starvation increases the SIRTI, AMP/ATP and NAD ™ /NADH levels, resulting in
activation of the LKBI/AMPK/PGC-1cv pathway. SIRT3 also activates the pathway
by LKBI deacetylation. Red, active state; blue, inactive state; Ac, an acetyl-lysine
residue; P, a phosphorylated residue.
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Review Article
Cardioprotection by resveratrol: a review of effects/targets
in cultured cells and animal tissues

Joseph M Wul, Tze-chen Hsiehi, Zhirong Wangs

@ PLOS | one

OPEN a ACCESS Freely available online

Chronic Resveratrol Treatment Protects Pancreatic Islets
against Oxidative Stress in db/db Mice

Young-Eun Lee'™, Ji-Won Kim"?, Eun-Mi Lee’, Yu-Bae Ahn', Ki-Ho Song', Kun-Ho Yoon', Hyung-
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RESEARCH Open Access

Resveratrol retards progression of diabetic
nephropathy through modulations of oxidative
stress, proinflammatory cytokines, and
AMP-activated protein kinase

Chih-Chun Chang', Chieh-Yu Chang', Yang-Tzu Wu', JiungPang Huang', Tzung-Hai Yen® and Li-M

Resveratrol improves diabetic retinopathy
possibly through oxidative stress —
nuclear factor kB — apoptosis pathway

Farhad Ghadiri Soufi!, Daryoush Mohammad-nejad?, Hamid Ahmadieh®



Cell Metabolism

Calorie Restriction-like Effects of 30 Days
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healthy, obese men
placebo and 150 mg/day resveratrol
randomized double-blind crossover study for 30 days

Resveratrol significantly:

reduced sleeping and resting metabolic rate

activated AMPK,

increased SIRT1 and PGC-1a protein levels

increased citrate synthase activity without change in mitochondrial content
improved muscle mitochondrial respiration on a fatty acid-derived substrate
elevated intracellular lipid levels

decreased intrahepatic lipid content

decreased circulating glucose

decreased triglycerides

reduced inflammatory interleuchins

reduced alanine-aminotransferase and inflammation markers

dropped Systolic blood pressure

reduced HOMA index improved after resveratrol

30 days of resveratrol supplementation induces metabolic changes in
obese humans, mimicking the effects of calorie restriction




Research Article

Antihyperglycemic Effects of Short Term Resveratrol
Supplementation in Type 2 Diabetic Patients

Evidence-Based Complementary and Alternative Medicine
Volume 2013, Article ID 851267, 11 pages
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Control/placebo group

Intervention/resveratrol group

Baseline After 45 days P value Baseline treatment After treatment P value
Body weight (kg) 76.60 £ 14.27 76.60 £ 14.16 0.809 7426 £ 11.39 7448 £ 11.34 0.712
BEMI {Rg.-'ml} 27.83 £ 4.21 2769+ 4.15 0.332 27.05+3.13 27.16 £ 3.13 0.395
@ic blood [@E (mmHg) 129.31 + 15.16 130.68 + 13.21] 0.147 129.03 + 14.91 121.45 %+ 10.26 <0.0001*
Diastolic blood pressure (mmHg)  78.58 + 15.39 81.55 + 5.84 0.279 76.93 + 19.54 78.54 + 6.35 0.169
@mgﬁdm 151.24 + 51.52 161.13 + 53.16 0.002* 175.74 + 49.63 140.80 = 39.74 <0.00017
Tosulin (pI¥mL) 9.04 + 5.35 8.77 + 4.16 0.642 10.20 + 4.33 5.37 + 2.62 <0.0001°
@ 830+ 1.43 8.50 + 2.46 0.764 8.6 + 1.390 7.60 + 1.32 <0.00017
QOMA-IR > 3.20 + 2.37 3.43 + 1.83 0.423 4.61 + 277 1.91 + 1.17 <0.0001°
@ 36.13 £ B.45 35.68 £ 7.95 0.039 32.15 1+ 5.32 25.80 £ 4.43 0.009"
@Eride fm@ 134.69 £+ 45.61 123.13 + 43.27 0.145 160.1 £ 58.96 142.28 + 52.61 0.051
Total cholesterol {mg/dL) 168 + 41.97 175.34 + 41.31 0.424 203.61 + 52.70 19228 + 53.13 0.156
@{hﬂlestemt mpe/dL) 41.73 £ 9.52 39.69 + 10.83 0.133 41.40 £ 8.35 46.15 £ 8.40 0.001”
LDL-cholesterol {mg/dL) 107.95 + 31.67 117.18 + 2088 0.003" 134.04 + 36.18 122,71 + 38.19 0.106
SGOT (IU/L) 24.0 = 5.47 25.0 + 6.71 0.212 26.0 + 5.87 26.0 £ 7.56 0.837
SGPT (IU/L) 19.44 + 8.79 21.65 + 8.67 0.202 2145+ 791 2261 £9.74 0.365
GGT (IU/L) 30.82 + 17.79 29.93 + 17.01 0.545 32.12 + 15.32 33.38 + 17.92 0.441
ALP (IU/L) 169.37 + 52.63 189.41 + 48.38 0.001" 185.29 + 59.35 190.64 + 47.55 0.372
Creatinine (mg/dL) 0.92 + (.24 0.97 + 0.25 0.281 0.96 + 0.24 0.90 + 0.21 0.098
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Enhancing the bioavailability of resveratrol by combining it with
piperine

Jeremy J. Johnson', Minakshi Nihal?, Imtiaz A. SiddiquiZ, Cameron O. Scarlett®, Howard H.
Bailey* >, Hasan MukhtarZ>, and Nihal Ahmad?>

'Department of Pharmacy Practice, College of Pharmacy, University of lllinois at Chicago,
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Nutrient Physiology, Metabolism, and Nutrient-Nutrient Interactions

Multidrug Resistance Proteins Restrain
the Intestinal Absorption of trans-Resveratrol
in Rats

1-3

M. Emilia Juan,** Eulalia Gonzalez-Pons,* and Joana M. Planas

Departament de Fisiologia (Farmacia) and Insttut de Recerca en Nutricio 1 Seguretat Alimentiria, Universitat de Barcelona,
Barcelona E-08028, Spain

Abstract

trans-Resveratrol, a natural antioxidant, has been described as a nutraceutic compound with important beneficial effects
on health, but its low oral bicavailability hinders its therapeutic activity. Here, we studied the mechanisms of apical
transport of trans—resveratrol in enterocytes and the role of ATP-binding cassette (ABC) transporters in the secretion of
resveratrol glucuronide and sulfate resulting from the rapid intracellular metabaolism. An intestinal perfusion method with
recirculation in vivo was used in rats. Jejunal loops were perfused with increasing concentrations of trans—resveratrol and
results showed that its uptake occurs by simple diffusion without the participation of a mediated transport. The apparent
diffusion constant was 8.1 = 0.3 ul/(5 min-mg dry weight). The glycoprotein-P (Pgp, ABCB1), multidrug resistance-
associated protein 2 (MRP2, ABCCZ2), and breast cancer resistance protein (BECRP, ABECGZ2) located in the apical
membrane of enterocytes were investigated using specific inhibitors. The Pgp inhibitors verapamil (5 wmol/L) and
cyclosporin A (5 pumol/L) did not affect the efflux of trans—resveratrol and its conjugates. The MRP2 inhibitors probenecid
(2 mmol/L) and MK571 (10 wmol/L) reduced the efflux of glucuronide by 61 and 55%, respectively, and of sulfate by 43 and
28%, respectively. The BCRP inhibitor Ko143 (0.5 umal/L) decreased the secretion of glucuronide by 64% and of sulfate
by 46%. Our experiments identify MRP2 and BCRP as the 2 apical transporters involved in the efflux of resveratrol
conjugates. J. Nutr. 140: 489495, 2010.
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INTESTINAL ABSORPTION OF PHYTOSOME
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RESVERATROLO: POTENZIALI
MECCANISMI DI NEUROPROTEZIONE

Protezione da stress ossidativo

Riduzione beta amiloide (aumento della degradazione e
stimolazione dell’autofagia via HEME-1)

Riduzione insulinoresistenza

Attivazione AMP-kinasi

Attivazione sirtuine

Potenziamento preconditioning post-ischemico

Inibizione NfKb

Riduzione citochine proinfiammatorie (inib neuroinfiammazione)
Inibizione formazione AGE (inib glicazione membrane biologiche)
Riduzione dell’apoptosi

Riduzione FRCV (PA, colesterolo LDL, trigliceridi, Insulina)

Aumento dell’ossidazione neuronale degli acidi grassi (maggiore
efficienza energetica del neurone)



Poche aziende investono Non rimborsabilita:
nello sviluppo clinico accettazione dei costi cronici da

parte del paziente e del medico

Cultura nutraceutica
limitata nella classe
medica

Variabilita della qualita degli
estratti erbali e

dellaffidabilita delle aziende Resveratrolo nell’uomo:

del settore

Diffidenza da parte della
medicina

I1 problema principale: ufficiale /tradizionale
A ° ° ° ° ° ege
Considerati solo alternativi e BaSSlSSlma blO dlsponlblhta

non anche complementari ai EBM e nutraceutica:

farmaci qualita degli studi

nell’uomo

Sicurezza:possibili interazioni
farmacocinetiche con OAD,
antipertensivi, statine

F armacovigilanza e aspetti normativi
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