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Piceatannol



Resveratrol :  General Information
� Belongs to a class of polyphenolic compounds called 

stilbenes, a phytoalexin. Principal source for high 
concentration resveratrol is polygonum cuspidatum.

� Some types of plants produce resveratrol and other 
stilbenes in response to: stress, injury, fungal infection, 
and ultraviolet (UV) radiation

� It is a fat soluble compound that occurs in a trans and a 
cis configuration. Polydatin is considered a variant of 
trans-resveratrol, has slightly higher bioavailability. 

� Both cis and trans resveratrol also occur as glucosides 
(bound to a glucose molecule)



� Resveratrol is the most studied of the stilbenes. a class 
of bio protective compounds produced as a part of a 
plant’s defense system. 

� Some types of plants, including red grapes, peanuts and 
knotweed, produce small amounts of Resveratrol and 
other stilbenes in response to: stress, injury, fungal and 
bacterial infection, and ultraviolet (UV) radiation.  

� Resveratrol and the other stilbenes are fat soluble 
compounds with very limited bioavailability in animals. 
Resveratrol occurs in a trans and a cis configuration. 
The trans isomer is the one responsible for Resveratrol’s 
activation of the sirtuins.  The cis isomer is of no evident 
benefit in terms of human health effects.   

� Both cis and trans resveratrol also occur as glucosides 
(bound to a glucose molecule)
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1)1) modest amounts of this even in richer sources (red wine, some whmodest amounts of this even in richer sources (red wine, some wh ites, ites, 
peanuts, grapes and some other fruits); peanuts, grapes and some other fruits); 

2)2) Almost all commercial sources use polygonum cuspida tum, Giant KnAlmost all commercial sources use polygonum cuspida tum, Giant Kn otweed.otweed.



Resveratrol Molecular mechanism:



Overall health benefits of Resveratrol 
The Miracle Molecule.



� The theory of xenohormesis is gaining wide acceptance 
as an explanation for resveratrol’s wide range of 
protective effects in animal and in vitro studies.

� Plants sometimes produce compounds such as the 
stilbenes in response to threats such as fungal, viral and 
bacterial infections or environmental stressors such as 
lack of water, hostile climate and poor nutrient 
conditions. 

What is Xenohormesis? 



� These compounds, when consumed by animals, confer 
the same protective effects on the animal as they do for 
the plant.  Resveratrol is an anti fungal, anti viral and anti 
bacterial and anti tumor agent which also reduces 
oxidative stress and inflammation.  These effects mimic 
the effects of the compound in the wine grape and in the 
Giant Knotweed plant, a virtually indestructable weed 
which tends to crowd out other vegetation and has been 
known to actually grow up through masonry building 
foundations



� The so called French Paradox, i.e. consumption of a 
high fat, high salt, low protein diet along with liberal 
amounts of red wine by some European populations, 
which appear to suffer lower than average rates of 
coronary artery disease CAD is attributed to the 
polyphenols in red wine.  

� The concentration of resveratrol contained in red grapes 
and other foods is very low, on the order of a few mg per 
bottle of red wine for example. It is very likely that the 
health effects of wine are equally attributable to the wide 
range of other antioxidants in wine.  No such benefit has 
been shown for alcohol consumption in other forms such 
as spirits. 



Resveratrol has been shown to provide substantial protection against  
the classic lifestyle factors of diet, exercise, sleep, and stress all of which 
drive the diseases of aging.  These life style factors manifest as:   

Oxidative stress which damages numerous cellular compartments 
especially the mitochondria and mitochondrial DNA (a potential nexus of 
aging, leading to age-related change and apoptosis),nuclear DNA 
(potentially leading into cancers), and many other membranes and protein 
structures.

Chronic auto-inflammation and cytotoxicity which contribute to 
oxidative stress (our  immune system kills invaders in part by overloading 
their antioxidant defenses) and which also causes damage to multiple 
systems and tissues. 

Diabetes, metabolic syndrome and the follow on effects of obesity 
and over consumption of high glycemic carbohydrates, particularily high 
fructose corn syrup and refined sugars coupled with a sedentary life style.

Neurological disorders such as Alzheimer’s and dementia, in 
which chronic inflammation is a prime causality suspect. 



Hypothesis of CR.



� Calorie restriction (CR) -the Gold standard in relationship to 
both aging and the diseases of aging.  New evidence 
supports alternative dietary regimes which are less onerous 
and may be much easier to follow. Intermittent fasting is 
one such regime. Total calories may be less a factor than 
timing of meals. 

� Increasing evidence suggests that the mitochondria are a 
nexus for aging and the diseases of aging.  Resveratrol and 
other stilbenes are able to rehabilitate aged mitochondria 
and increase the density of mitochondria in muscle tissue.

� CR, as well as resveratrol, reduces oxidative stress in the 
mitochondria significantly, and thus slows the progressive 
damage to mitochondrial DNA and mitochondrial function 
intrinsic to aging.  



Calorie restriction mimetics 

Substances that mimic the effects of calorie restriction 
without the ‘pain’ of substantially reduced calories. 

An alternative to CR is fasting/Intermittent fasting.  A 
recent study in Nature identifies at least 200 genes that 
are modulated favorably by IF that are not affected by 
CR.

Resveratrol modulates sirtuins as well as many more of 
the same processes and pathways observed with CR.  
The actions of CR and Resveratrol are not identical 
however.  



� Silent information regulator 2 (Sir2) proteins (sirtuins): 
protein deacetylases dependent on nicotine adenine 
dinucleotide (NAD), in organisms from bacteria to 
humans.  

� Metabolic rate of the cell may be important in regulation 
of the function of sirtuins, given dependency on NAD. 
This means that the stilbenes may behave differently in 
various animal species.   

� Implicated in regulating molecular mechanisms of aging, 
and according to a recent study published in Nature, also 
involved in telemere preservation.  

Resveratrol and Sirtuins



� In eukaryotes, sirtuins regulate transcriptional 
repression, recombination, cell-division cycle, cell cycle 
arrest, microtubule organization, and cellular responses 
to DNA-damaging agents.  In mammals, Sirt1 could be 
key part of decision in a cell whether to live or die in 
response to DNA damage.

� In yeast, worms and flies, extra copies of sir2 �
extended lifespan, deletion shortens lifespans. 

� Of 7 mammalian sirtuins (SIRT 1–7) SIRT1 is closest 
homologue to Sir2.

� An in vitro screen for activators of SIRT1 identified 
resveratrol as most potent of 18 inducers of 
deacetylases. 

Resveratrol and Sirtuins



� SIRT1 activation – marker of Longevity and 
antiaging. Much more complex than originally assumed.

� Resveratrol Activates Surtuins without CR (Stunning 
in Vitro and In Vivo Results in Animal Models)

� A new report indicates that resveratrol activates SIRT1   
and PGC-1� and improve functioning of the mitochondria.

� Only the "Trans" form of the molecule is capable of 
activating the mammalian SIRT1 gene in vitro

Resveratrol and Sirtuins
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� Regular consumption of red wine: explanation for the 
‘French Paradox’, Epidemiological studies suggest that 
red wine confers significant additional protection. Wine 
also contains larger amounts of terpenes. 

� Resveratrol exerts antioxidant effects, but not clear if this 
is primarily a direct scavenging effect or result of 
activation of pathways up-regulating endogenous 
antioxidant operations. 

� Wine and grape extracts: decrease platelet aggregation, 
promote vasorelaxation, reduce lipid peroxidation. 

Resveratrol and Heart diseaseResveratrol and Heart disease



� Oxidation of low-density lipoprotein (LDL) particles 
strongly associated with the risk of CAD and risk of MI,  
esp. when combined w/ inflammatory processes in  
cardiac vessels.

� May lower serum cholesterol and triglycerides? Piceid 
(resveratrol � -glucoside or polydatin), also present in red 
wine, is a more effective regulator of serum lipid levels. 

� Suggests composite of effects for resveratrol, leading to 
suppression of atherosclerosis and risk for infarction. 

� Resveratrol protects against ischemic damage during MI.

Resveratrol and Heart diseaseResveratrol and Heart disease



Resveratrol Inflammation and 
Immunity

� Many human diseases have a major inflammatory 
component and/or etiologies: All autoimmune conditions, 
arthritis, Crohn’s disease, psoriasis, cardiovascular 
disease, cancer, possibly AD.  

� Resveratrol reduces both acute & chronic chemically-
induced edema, lipopolysaccharide-induced 
inflammation, osteoarthritis, & limits allograft rejection. 



� Intravenously administered resveratrol decreases  
inflammation induced by ischemia/reperfusion 
injury. A new study shows that injection into the  
brain activates sirtuins and normalizes blood 
sugar in diabetics.  Also up regulates insulin  
sensitivity.

� Exposure to resveratrol stimulates the anti-
CD3/anti-CD28-induced development of both  
IFN-gamma- IL2- and IL4-producing CD8+ and      
CD4+ T cells.

Resveratrol Inflammation and 
Immunity



Resveratrol Inflammation and 
Immunity

� Exposure to low concentrations of resveratrol stimulates 
the anti-CD3/anti-CD28-induced development of both 
IFN-gamma- IL2- and IL4-producing CD8+ and CD4+ T 
cells, while this is inhibited with high concentrations.  



Antioxidant effects 

� Classed popularly as antioxidant, but effects are clearly 
wide ranging and extend to other domains. 

� Reactive oxygen species (ROS) have role in both 
initiation and progression of cancer, through directly 
damaging DNA/genes/chromosomes. 

� In addition to promotion of antioxidant enzymes in Phase 
II metabolic responses, resveratrol has intrinsic 
antioxidant capacity that could be chemo-preventive. 



� In vivo, resveratrol has been shown to increase plasma 
antioxidant capacity (e.g. decreasing lipid peroxidation) 
probably an unknown mix of direct and indirect effects 
(up-regulating endogenous antioxidant enzymes).  
Recent work suggests 40 fold � SOD.

� Clinical trials of antioxidant molecules have yielded 
disappointing results in CA prevention, suggesting that 
some phytochemicals possess other properties more 
relevant to cancer prevention.  Resveratrol’s effects are 
more likely to relate to Sirtuin activation than antioxidant 
properties.

Antioxidant effects 



� Deletion of COX 2 gene protective in mouse model of 
CR cancer). � COX 2 promotes carcinogenesis in mice. 

� Resveratrol reduces total COX activity in vivo, via 
selective inhibition of COX 1 activity and/or reduction of 
COX 2 at mRNA level. 

� Resveratrol does not directly inhibit ODC (Ornithine 
Decarboxylase) activity, but reduces its expression in 
vivo and prevents its induction by carcinogens. 

� Suggests resveratrol could slow tumor development 
through multiple complementary pathways, including 
TNF, NF-� B

Resveratrol and Cancer 



� Angiogenesis required to support the growth of most 
solid tumors (beyond very minimal sizes). 

� When delivered systemically (at varying doses from 2.5–
100 mg per kg body weight), resveratrol inhibits tumor-
induced neo-vascularization. 

� Both cyclooxygenase and ODC promote angiogenesis -
suppression by resveratrol could have a role in its 
inhibitory effects on angiogenesis and tumor 
development.

Resveratrol and Cancer 



� Basic anti-cancer mechanism: regulation of cell cycle and induction of cell-
cycle arrest and apoptosis.  

� Anti-proliferative and pro-apoptotic effects of resveratrol in tumor cells 
extensively documented in vitro.  

� Down-regulation of cell cycle proteins which increases in apoptosis in 
animal tumor models in vivo.  

� Evidence of preferential targeting of leukemic cells in vitro, but in some 
studies resveratrol inhibits growth/induces apoptosis in normal blood cells, a 
good thing. 

� Resveratrol possibly sensitizes tumor cells to other inducers of apoptosis 
(TRAIL ‘tumor necrosis factor-related apoptosis-inducing ligand’). Also 
increases p53 activity.

Resveratrol and Cancer 



� Resveratrol seems to increase the potency of some antiretroviral 
drugs against HIV in vitro.Infection by herpes simplex virus ordinarily 
activates the cell protein Nuclear Factor � B (NF-� B).

� A Northeastern Ohio Universities College of Medicine study  
undertaken in Vero cells found that resveratrol suppresses the 
activation of this transcription- and apoptosis-related protein. The 
study further found that multiple viral protein products were reduced or 
completely blocked, as well as a reduction in viral DNA production.

� A cell culture study found that resveratrol blocks the influenza virus 
from transporting viral proteins to the viral assembly site, hence   
restricting its ability to replicate. The effect was 90% when resveratrol 
was added six hours after infection and continued for 24 hours 
thereafter.

Resveratrol and Antiviral effect 



Resveratrol and Vascular effect 

.
� Resveratrol, has ant-iangiogenic activities, such as inhibition of 

endothelial cell proliferation, collagen gel invasion, and 
morphogenesis in vitro. 

� In an in vivo model the resveratrol derivative inhibited blood vessel 
growth and caused the disappearance of pre-existing blood vessels.

� In human umbilical endothelial cells in culture, resveratrol blocked 
VEGF-mediated migration and tube formation but not cell proliferation.

� In the rat aorta matrix culture model, resveratrol was also found to 
inhibit angiogenesis 



Resveratrol and other effects 

� Resveratrol inhibits monoamine oxidase A activity 
in vitro, in a dose dependent manner – antidepressant 
therapies.  Role in treating Parkinsons and dementia.

� Resveratrol has the potential to aid in the insulin 
resistance syndrome and type II diabetes, due to its 
ability to disrupt the signal transduction cascade leading 
to insulin signaling. 



Dr. Roberto Coppari,Assistant professor, UT southwestern Medical center, suggests that 
brain plays an important role in mediating resveratrol's anti-diabetic actions irrespective 
of changes in food intake and body weight.

Dr Coppari said hat insulin levels of animals treated with placebo (saline-injected directly 
in brain) rose increasingly post surgery, since animals were on high fat diet.
Insulin levels started to drop and where halfway to normal by end of 5 weeks study 
period in animal group treated with resvertarol (injected directly in brain) and high fat. 

Dr Coppari also found that resveratrol did indeed activate brain srituin proteins. 

Study suggests that resveratrol’s and analogs that selectively target the brain may help 
in the fight against diet-induced diabetes.



Summary-In Vivo Findings

� Anti-cancer and anti-inflammatory. 

� Effects on CYP pathways.

� Inhibition of cyclooxygenase and ornithine decarboxylase. 

� Inhibition of angiogenesis platelet aggregation.

� Antioxidant effects (14-fold increase in the action of Mn SOD)

� Effects on longevity genes (SIRT1).

� Effects on AMPK (adenosine monophosphate protein kinase).



Pharmacokinetics of Resveratrol
� Resveratrol has a very short initial half-life (~8–14 min). 

� Serum half-life of all metabolites was ~9.2 hours: exposure to 
metabolized forms > than unchanged resveratrol. 

� Range of concentrations (~32 nM–100 � M in vitro and ~100 ng–
1,500 mg per kg (body weight) in animals) raises questions about
concentrations achievable in vivo.

� Five distinct metabolites in the urine — r.monosulphate, two forms of 
monoglucuronide, and two dihydroresveratrols. 

� Quercetin, (in red wine), inhibits resveratrol sulphation. 



� Toxic effects have been observed at or above 1 g per kg, but 300
mg per kg have generated no detrimental effects in rats, up to 100 
mg per kg (body weight) have been used in studies on rodents.  

� Serum levels ~9 � M resveratrol & ~680 � M total metabolites from a 
high, but pharmacologically achievable, dose of resveratrol of 100 
mg per kg (body weight) (7 gm)

� Roughly 30-fold enrichment over serum concentrations seen in GI 
tract, along w/ � accumulation in liver, bile, stomach, kidneys.  

� Given in vivo concentrations of metabolites (~ ten X higher than 
native compound), do metabolites represent inactivated forms, vs. 
acting as a pool from which free resveratrol released, vs. 
metabolites themselves active in promoting many of resveratrol’s 
health benefits.

Pharmacokinetics of Resveratrol



Resveratrol health benefits- Glance

� Activate longevity gene extending healthy lifespan

� Protect against degenerative diseases of aging 

� Significantly increase physical endurance by as much as 100% 

� Reduce heart rate and energy-charge muscles during exercise 

� Protect from gaining weight and developing metabolic syndrome 

� Increase number of energy generating mitochondria in muscle cells 

� Improve mitochondrial function 



� Fend off metabolic disease 

� Protect from negative metabolic effects of a high fat diet 

� Lower blood fat 

� Provide the same health benefits of caloric restriction 

� Increase activity of healthy enzymes called sirtuins 

� Scavenge harmful free radicals preventing free radical damage 

� Open arteries by enhancing nitric oxide 

Resveratrol health benefits- Glance



� Stop proliferation of cells in blood vessels that narrow the arteries 

� Keep blood cells from sticking together 

� Boost HDL (good) cholesterol 

� Reduce incidence of coronary heart disease (CHD) 

� Protect against ischemia - reperfusion - induced arrhythmias and 
mortality 

� Reduce fatty deposits in the liver 

� Protect the brain against oxidative stress, keeping cells alive 

Resveratrol health benefits- Glance



� Block or stop many stages of cancer, Kill cancer cells, Protect 
against skin cancer 

� Prevent tumor growth and metastasis in lung carcinoma 

� Inhibit inflammation limiting damage by stroke 

� Inhibit inflammation limiting damage from inflammation causing 
injuries 

� Stop growth of dangerous bacteria 

Resveratrol health benefits- Glance



What to look for in  a supplement.
Res is a difficult compound to work with.
Sensitive to oxidation and UV radiation.
Only the Trans-resveratrol isomer has health 
Effects. A dosage of between 250mg and 1g 
Has the most support in terms of efficacy.



Biotivia Bioceuticals LLC

� Bioforte  250mg Trans-resveratrol

� Transmax : High potency Res 

� Bioquench : Super-antioxidant

� Bioshape : weight loss management

� Biospan+ : Longevity supplement

� Derma Pearl : Antiaging cream 

Resveratrol products 

Visit  www.biotivia.tel  for more information


