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Abstract

The origin of the name resveratrol is reportedly derived from the Latin word ‘res’ meaning ‘which comes from’ the plant ‘veratrum’ and
‘ol" indicating the presence of an alcohol moiety. Resveratrol is obtained from plants. The function of resveratrol in plants is thought to
be protection since it is produced when the plant is under environmental stress, whether ultraviolet radiation, infection, or insect
infestation. Resveratrol’s introduction into the dietary supplement market a few years back was based upon the consideration that
intake of it and other polyphenol compounds from red wine may contribute to the “French paradox”, the unexpectedly low rate of death
from cardiovascular disease in the Mediterranean population, despite a diet that is relatively high in saturated fat. Since then, interest
in resveratrol has increased due to research suggesting additional antioxidant, anti-inflammatory, anticancer, antiviral, and anti-aging
effects; as well as possibly playing a role in weight loss and athletic performance. Resveratrol has emerged as a leading candidate for
improving healthspan through potentially slowing the aging process and preventing chronic diseases. This review summarizes the

ethnopharmacological aspects of resveratrol and provides suggested directions for future research in this realm.
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Introduction

Resveratrol is a phytoalexin found in many plant species [1],
including those often consumed by humans such as grapes,
peanuts, and berries; it is produced in plants in response to
mechanical injury, fungal infection, and UV radiation [2].
Resveratrol (3, 5, 4-trihydroxystilbene) (Figure 1) was first
isolated from the roots of white hellebore (Veratrum
grandiflorum O. Loes) in 1940 and later, in 1963, from the
roots of Polygonum cuspidatum, a plant used in traditional
Chinese and Japanese medicine [3]. Initially characterized as
a phytoalexin [4], resveratrol attracted little interest until 1992,
when it was postulated to explain some of the
cardioprotective effects of red wine [5]. Resveratrol is not only
found in these plants (Figure 2), but also in processed
products such as wine. In fact, many attribute the ‘French
Paradox’ in which moderate wine consumption is associated
with decreased risk of coronary heart disease [6], to be the
result of red wine’s relatively high resveratrol concentration
(0.1-14.3 mg/l). Since then, dozens of reports have shown
that resveratrol can prevent or slow the progression of a wide
variety of illnesses, including cancer [7], cardiovascular
disease [8] and ischaemic injuries [9, 10] as well as enhance
stress resistance and extend the lifespans of various
organisms from yeast [11] to vertebrates [12].

Resveratrol is a strong anti-oxidant and acts in many
chemical reactions in the cell [13]. It can also bind to an
estrogen receptor in the cell, therefore it can be considered
as an estrogenic com-pound [14]. As an estrogenic
compound, it could be effective against hormone related

cancers. Resveratrol enhances the internal functions of the
cell, particularly mitochondria, which is the energy source for
the cell [15]. Mitochondria convert food energy in to energy
that the cell can use. Decreased mitochondrial function has
been linked to insulin resistance, metabolic syndrome, and
cardiovascular disease. Resveratrol has been found to be
linked to decreased incidence of many chronic diseases such
as neurodegenerative diseases, cancer and heart disease [1].
The mechanism by which resveratrol exerts such a range of
beneficial effects across species and disease models is not
yet clear. Attempts to show favourable effects in vitro have
met with almost universal success, and have led to the
identification of multiple direct targets for this compound.
However, results from pharmacokinetic studies indicate that
circulating resveratrol is rapidly metabolized, and cast doubt
on the physiological relevance of the high concentrations
typically used for in vitro experiments. Further experiments
are needed to show whether resveratrol or its metabolites
accumulate sufficiently in tissues to recapitulate in vitro
observations, or whether alternative higher-affinity targets,
such as quinone reductase 2 (QR2; also known as NQO2)
[16], have the key roles in its protective effects. In vivo results
have therefore become increasingly important in our attempts
to understand how resveratrol is effective in the treatment of
disparate diseases. This review summarizes the
ethnopharmacological aspects of resveratrol and provides
suggested directions for future research, as they relate to the
development of human therapeutics.
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Figure 1: (A) Chemical structure of resveratrol, 3, 4’, 5-tri-hydroxyl trans stilbene. The two moieties are shown, as well as the
numbering of the hydroxyl group. (B) from left: Chemical structures of stilbene and similar flavone, the common phenyl
rings are lettered. Chemical structures of the flavone derivatives quercetin and fisetin, which share common targets with
resveratrol.
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Figure 2: Herbal sources of resveratrol
Source:http://sanjosefuncmed.com/wp-content/uploads/2013/11/plant_sources_resveratol.jpg
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Table 1: Properties and products of resveratrol

Physical-chemical properties of resveratrol

Physical State
Color
Melting Point (°C)

Solid, powder
Off white
253-255

Herbal products

Bio vin full spectrum grape seed and skin extracts, Biochem olive leaf extract, Cardio cholestamax™, ORAC+ Biosynergistic super

fruit powder, ActiVin™ + Resveratrol, Protykin®, Resveratrol synergy™

Table 2: Therapeutic potential of resveratrol

Anti-inflammatory agent [17]
Pain blocker [18]

Antibiotics [19]

Circulation enhancing agent [25]
Hormone replacement agent [26]

Cardio Protective agent [27]

Antidepressant [20]

Anticholesterol agent [21]

Anti-hypertensive agent [28]

Vasodilator [29]

Anti blood clotting agent [22]
Anti-angiogenic agent [23]

Alzheimer’s drug [24]

Aromatase Inhibitors [30]
5-Alpha reductase inhibitors [31]

Anti-osteoporosis agent [32]

Ethnopharmacological considerations

Resveratrol has emerged as a leading candidate for
improving healthspan through potentially slowing the aging
process and preventing chronic diseases. There is growing
evidence that resveratrol can prevent or delay the onset of
cancer, heart disease, ischaemic and chemically induced
injuries, diabetes, pathological inflammation and viral
infection. The poor bioavailability of resveratrol in humans has
been a major concern for translating basic science findings
into clinical utility (Table 1 & 2).

The hope and hype surrounding resveratrol was sufficient to
lead to the development of human clinical trials in the
absence of a full understanding of its mechanism of action or
optimal dosage protocols to attain sufficient concentrations in
humans. Human clinical trials exploring the health effects of
resveratrol continue to emerge, but remain somewhat limited
in scope and number. Much of the human literature has
yielded promising results consistent with data from laboratory
animal models [33], such that resveratrol reduces biomarkers
of inflammation in healthy individuals [34-36], improves
clinical biomarkers in diabetes [37, 38], increases blood flow
to the brain [39] and enhances vascular function in general
[40, 41].

A number of theoretical solutions have been developed to
improve the bioavailability of resveratrol, including
consumption with various foods, micronized powders,
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combining it with additional phytochemicals, controlled
release devices, and nanotechnological formulations. While
laboratory models indicate these approaches all have
potential to improve bioavailability of resveratrol and optimize
its clinical utility, there is surprisingly very little data regarding
the bioavailability of resveratrol in humans. One possible
explanation for this seemingly coordinated response is that
resveratrol resembles an endogenous signalling molecule.
Indeed, resveratrol's structure is reminiscent of molecules
that stimulate the oestrogen receptors. However, attempts to
characterize resveratrol as an in vivo oestrogen mimetic have
met with limited success [42, 43]. Another alternative is the
‘xenohormesis hypothesis’, which proposes that organisms
have evolved to respond to chemical cues in their diets [44,
45].

Discussion

According to hindu mythologies it is mentioned in Vedas and
Puranas, that besides Demon, God and Goddess also
consumed Somarasa (a kind of intoxicating drink made from
extract of grapes). In Vedas and Puranas, Somrasa has been
mentioned many times behind the fact that increased the life
span of people dwelling at that era. This led to a concept
about the hidden therapeutics metabolites present the fruit.
Days are not far when Resveratrol will be replacing multi
vitamins supplements, protein diets, and other nutraceuticals
products in the pharmaceutical sector throughout the world. In



a nut shell, resveratrol is still a Tricky molecule and matter of
research molecule which has multipurpose role in therapeutic
curing of many dreadful diseases like Cancer and AIDS. So,
one can assume that resveratrol will be the next Genetic
Tsunami in medical research field. Despite the therapeutic
effects of resveratrol, its pharmacokinetic properties are not
favorable since this compound has poor bioavailability being
rapidly and extensively metabolized and excreted. To
overcome this problem, drug delivery systems have been
developed to protect and stabilize resveratrol and to enhance
its bioavailability. Herein is presented an up-to-date revision
covering the literature reported for nano and micro
formulations for resveratrol encapsulation that include
liposomes, polymeric nanoparticles, solid lipid nanoparticles,
lipospheres, cyclodextrins, polymeric microspheres, yeast
cells carriers and calcium or zinc pectinate beads. Regarding
the interaction of resveratrol with cell membranes, only few
studies have been published so far. However, it is believed
that this interaction can be implied in the biological activities
of resveratrol since transmembranar proteins are one of its
cellular targets. Indeed, resveratrol presents the capacity to
modulate the membrane organization which may
consequently affect the protein functionality. Therefore, the
intracellular effects of resveratrol and the effects of this
compound at the membrane level were also revised since
their knowledge is essential for understanding the
pharmacological and therapeutic activities of this bioactive
compound.

Whether resveratrol can stimulate endogenous pathways to
promote health and longevity, such as those that are active
during caloric restriction or whether it produces its effects
through a series of fortuitous interactions are important issues
to address.

Conclusion

There is little evidence from animal or human studies that
resveratrol can serve as a viable treatment for various
diseases in the near future. There is a need for more
extensive and consistent studies in animal models. In
addition, much work needs to be done on optimizing the
bioavailability ~of the drug and determining its
pharmacokinetic, pharmacodynamics, and safety profile in
different patient populations (e.g. adults vs pregnant women
vs children). In addition to its other properties, resveratrol is
reported to act as an analgesic, protect against hearing loss
and enhance lipopolysaccharide-induced anorexia in rats,
although it has no anorexic effect when given alone.
Resveratrol has also been shown to reduce injuries to the
kidneys, spinal cord, liver, lungs, intestine and colon. These
additional results indicate that the protective effects of
resveratrol are not limited to the heart and brain in vivo. This
is especially concerning, given that conclusions about
resveratrol’s future are being generated from human clinical
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trials which are currently being performed without a full
understanding of the optimal dosage protocols. While there
are many reports on the various effects of resveratrol
derivatives in in vitro test systems, little is known about their
absorption, metabolism, bioavailability, and more important
biological effects in vivo.

References

1. Catalgol B, et al. Resveratrol: French paradox revisited
www.frontiersin.org 2012; 3: 1-18.

2. Langcake P, Pryce RJ. Production of resveratrol by vitis
vinifera and other members of vitaceae as a response to
infection or injury. Physio Plant Path 1976; 9: 77-86.

3. Nonomura S, Kanagawa H, Makimoto A. Chemical
constituents of polygonaceous plants. I. Studies on the
components of Ko-jo-kon (Polygonum cuspidatum Sieb.
et Zucc.). Yakugaku Zasshi 1963; 83: 988-990.

4. Langcake P, Pryce RJ. The production of resveratrol by
Vitis vinifera and other members of the Vitaceae as a
response to infection or injury. Physiol Plant Pathol
1976; 9: 77-86.

5. Siemann EH, Creasy LL. Concentration of the
phytoalexin resveratrol in wine. Am J Eno Vitic 1992; 43:
49-52.

6. Renaud S, Lorgerii DM. Wine, alcohol, platelets, and
the French paradox for coronary heart disease. Lancet
1992; 339: 1523-1526.

7. Jang M, et al. Cancer chemopreventive activity of
resveratrol, a natural product derived from grapes.
Science 1997; 275: 218-220.

8. Bradamante S, Barenghi L, Villa A. Cardiovascular
protective effects of resveratrol. Cardiovasc Drug Rev
2004; 22: 169-188.

9. Wang Q, et al. Resveratrol protects against global
cerebral ischemic injury in gerbils. Brain Res 2002; 958:
439-447.

10. Sinha K, Chaudhary G, Gupta YK. Protective effect of
resveratrol against oxidative stress in middle cerebral
artery occlusion model of stroke in rats. Life Sci 2002;
71: 655-665.

11. Howitz KT, et al. Small molecule activators of sirtuins
extend Saccharomyces cerevisiae lifespan. Nature
2003; 425: 191-196.

12. Valenzano DR, et al. Resveratrol prolongs lifespan and
retards the onset of age-related markers in a short lived
vertebrate. Curr Biol 2006; 16: 296-300.

13. Prasad K. Resveratrol wine and atherosclerosis. Into J
Angiol 2012; 21: 7-18.

14. Gehm BD, et al. Resveratrol, a polyphenolic compound
found in grapes and wine, is an agonist for the estrogen
receptor. Proc Nat Acad Sci 1997; 94: 14138-14143.

15. Lagouge M, et al. Resveratrol improves mitochondrial
function and protects against metabolic disease by



Int J Ind Herbs Drugs, Vol-Il, Issue-I

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

activating SIRT1 and PGC-1 alpha. Cell 2006; 127:
1109-1122.

Buryanovskyy L, et al. Crystal structure of quinine
reductase 2 in complex with resveratrol. Biochem 2004;
43:11417-11426.

Seaver B, Smith JR. Inhibition of COX isoforms by
nutraceuticals. J Herb Pharmacother 2004; 4: 11-8.
Pham-Marcou TA, Beloeil H, Sun X, Gentili M, et al.
Antinociceptive effect of resveratrol in carrageenan
evoked hyperalgesia in rats: prolonged effect related to
COX-2 expression impairment. Pain 2008; 140: 274-83.
Faith SA, Sweet TJ, Bailey E, Booth T, Docherty JJ.
Resveratrol suppresses nuclear factor-kappaB in herpes
simplex virus infected cells. Antiv Res 2006; 72: 242-51.
XuY,Wang Z, You W, et al. Antidepressant-like effect of
trans-resveratrol:  Involvement of serotonin and
noradrenaline system. Eur Neuropsychopharmacol.
2010; 20: 405-13.

Juhasz B, Das DK, Kertesz A, Juhasz A, Gesztelyi R,
Varga B. Reduction of blood cholesterol and ischemic
injury in the hypercholesteromic rabbits with modified
resveratrol, longevinex. Mol Cell Biochem. 2011; 348:
199-203.

Correia-da-Silva M, Sousa E, Duarte B, et al. Dual
anticoagulant/antiplatelet persulfated small molecules.
Eur J Med Chem 2011; 46: 2347-58.

Hua J, Guerin Kl, Chen J, et al. Resveratrol inhibits
pathologic retinal neovascularization in VIdIr(-/-) mice.
Invest Ophthalmol Vis Sci. 2011; 52: 2809-2816.
Schmatz R, Mazzanti CM, Spanevello R, et al.
Resveratrol prevents memory deficits and the increase
in acetylcholinesterase activity in streptozotocin-induced
diabetic rats. Eur J Pharmacol 2009; 610: 42-48.

Cruz MN,
Kublickiene K. Acute dilatation to phytoestrogens and
estrogen receptor subtypes expression in small arteries

Agewall S, Schenck-Gustafsson K,

from women with coronary heart disease.
Atherosclerosis 2008; 196: 49-58.

Béttner M, Christoffel J, Rimoldi G, Wuttke W. Effects of
long-term treatment with resveratrol and subcutaneous
and oral estradiol administration on the pituitary-thyroid-
axis. Exp Clin Endocrinol Diab 2006; 114: 82-90.
Mukherjee S, Ray D, Lekli I, Bak I, Tosaki A, Das DK.
Effects of (modified
cardioprotection and its mechanisms of action. Can J
Physiol Pharmacol. 2010; 88:1017-1025.

Bhatt SR, Lokhandwala MF, Banday AA. Resveratrol
prevents endothelial nitric oxide synthase uncoupling
and attenuates development of hypertension in
spontaneously hypertensive rats. Eur J Pharmacol 2011;
667: 258-64.

Longevinex resveratrol) on

Rajesh Singh Pawar, E-mail:- dr_pawar14@rediffmail.com

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Soner BC, Murat N, Demir O, Guven H, Esen A, Gidener
S. Evaluation of vascular smooth muscle and corpus
cavernosum on hypercholesterolemia. Is resveratrol
promising on erectile dysfunction? Int J Impot Res 2010;
22:227-233.

Wang Y, Lee KW, Chan FL, Chen S, Leung LK. The red
wine polyphenol resveratrol displays bilevel inhibition on
aromatase in breast cancer cells. Toxicol Sci 2006; 92:
71-77.

Van Poppel H, Tombal B. Chemoprevention of prostate
cancer with nutrients and supplements. Cancer Manag
Res 2011; 3: 91-100.

Tseng PC, Hou SM, Chen RJ, et al. Resveratrol
promotes osteogenesis of human mesenchymal stem
cells by upregulating RUNX2 gene expression via the
SIRT1/FOXO3A axis. J Bone Miner Res. 2011; 26:
2552-2563.

Smoliga JM, Baur, JA, Hausenblas HA. Resveratrol and
health-a comprehensive review of human clinical trials.
Mol Nut Food Res 2011; 55: 1129-1141.

Brown VA, Patel KR, Viskaduraki M, et al. Repeat dose
study of the cancer chemopreventive agent resveratrol
in healthy volunteers: safety pharmacokinetics and effect
on the insulin-like growth factor axis. Cancer Res 2010;
70: 9003-9011.

Ghanim H, Sia CL, Korzeniewski K, et al. A resveratrol
and polyphenol preparation suppresses oxidative and
inflammatory stress response to a high-fat, high-
carbohydrate meal. J Clin Endocrinol Metab 2011; 96:
1409-1414.

Agarwal B, Campen MJ, Channell MMet al. Resveratrol
for primary prevention of atherosclerosis: Clinical trial
evidence for improved gene expression in vascular
endothelium. Int J Cardiol 2013; 166: 246—248.
Hausenblas HA, Schoulda JA, Smoliga JM. Resveratrol
treatment as an adjunct to pharmacological
management in Type 2 diabetes mellitus-systematic
review and meta-analysis. Mol Nutr Food Res 2015;
59:147-159.

Elliott P, Walpole S, Morelli L, et al. Resveratrol /SRT-
501. Drugs Future 2009; 34: 291-295.

Kennedy DO, Wightman EL, Reay JL, et al. Effects of
resveratrol on cerebral blood flow variables and
cognitive performance in humans: A double-blind,
placebo-controlled, crossover investigation. Am J Clin
Nutr 2010; 91: 1590-1597.

Wong RH, Berry NM, Coates AM, et al. Chronic
resveratrol consumption improves brachial flow-
mediated dilatation in healthy obese adults. J Hypertens
2013; 31: 1819-1827.

Wong RH, Howe PR, Buckley JD, Coates AM, Kunz |,
Berry NM. Acute resveratrol supplementation improves


http://www.ncbi.nlm.nih.gov/pubmed?term=Smith%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=15364641
http://www.ncbi.nlm.nih.gov/pubmed/15364641
http://www.ncbi.nlm.nih.gov/pubmed?term=Beloeil%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18814970
http://www.ncbi.nlm.nih.gov/pubmed?term=Sun%20X%5BAuthor%5D&cauthor=true&cauthor_uid=18814970
http://www.ncbi.nlm.nih.gov/pubmed?term=Gentili%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18814970
http://www.ncbi.nlm.nih.gov/pubmed?term=Sweet%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=16876885
http://www.ncbi.nlm.nih.gov/pubmed?term=Bailey%20E%5BAuthor%5D&cauthor=true&cauthor_uid=16876885
http://www.ncbi.nlm.nih.gov/pubmed?term=Booth%20T%5BAuthor%5D&cauthor=true&cauthor_uid=16876885
http://www.ncbi.nlm.nih.gov/pubmed?term=Docherty%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=16876885
http://www.ncbi.nlm.nih.gov/pubmed/16876885
http://www.ncbi.nlm.nih.gov/pubmed?term=Xu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=20353885
http://www.ncbi.nlm.nih.gov/pubmed?term=You%20W%5BAuthor%5D&cauthor=true&cauthor_uid=20353885
http://www.ncbi.nlm.nih.gov/pubmed/20353885
http://www.ncbi.nlm.nih.gov/pubmed?term=Das%20DK%5BAuthor%5D&cauthor=true&cauthor_uid=21052791
http://www.ncbi.nlm.nih.gov/pubmed?term=Kertesz%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21052791
http://www.ncbi.nlm.nih.gov/pubmed?term=Juhasz%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21052791
http://www.ncbi.nlm.nih.gov/pubmed?term=Gesztelyi%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21052791
http://www.ncbi.nlm.nih.gov/pubmed?term=Varga%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21052791
http://www.ncbi.nlm.nih.gov/pubmed/21052791
http://www.ncbi.nlm.nih.gov/pubmed?term=Sousa%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21450376
http://www.ncbi.nlm.nih.gov/pubmed?term=Duarte%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21450376
http://www.ncbi.nlm.nih.gov/pubmed/21450376
http://www.ncbi.nlm.nih.gov/pubmed?term=Hua%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21282584
http://www.ncbi.nlm.nih.gov/pubmed?term=Chen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21282584
http://www.ncbi.nlm.nih.gov/pubmed/21282584
http://www.ncbi.nlm.nih.gov/pubmed?term=Mazzanti%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=19303406
http://www.ncbi.nlm.nih.gov/pubmed?term=Spanevello%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19303406
http://www.ncbi.nlm.nih.gov/pubmed/19303406
http://www.ncbi.nlm.nih.gov/pubmed?term=Agewall%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17367797
http://www.ncbi.nlm.nih.gov/pubmed?term=Schenck-Gustafsson%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17367797
http://www.ncbi.nlm.nih.gov/pubmed?term=Kublickiene%20K%5BAuthor%5D&cauthor=true&cauthor_uid=17367797
http://www.ncbi.nlm.nih.gov/pubmed/17367797
http://www.ncbi.nlm.nih.gov/pubmed?term=Christoffel%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16570238
http://www.ncbi.nlm.nih.gov/pubmed?term=Rimoldi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=16570238
http://www.ncbi.nlm.nih.gov/pubmed?term=Wuttke%20W%5BAuthor%5D&cauthor=true&cauthor_uid=16570238
http://www.ncbi.nlm.nih.gov/pubmed/16570238
http://www.ncbi.nlm.nih.gov/pubmed?term=Ray%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21076489
http://www.ncbi.nlm.nih.gov/pubmed?term=Lekli%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21076489
http://www.ncbi.nlm.nih.gov/pubmed?term=Bak%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21076489
http://www.ncbi.nlm.nih.gov/pubmed?term=Tosaki%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21076489
http://www.ncbi.nlm.nih.gov/pubmed?term=Das%20DK%5BAuthor%5D&cauthor=true&cauthor_uid=21076489
http://www.ncbi.nlm.nih.gov/pubmed/21076489
http://www.ncbi.nlm.nih.gov/pubmed/21076489
http://www.ncbi.nlm.nih.gov/pubmed/21076489
http://www.ncbi.nlm.nih.gov/pubmed?term=Lokhandwala%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=21640096
http://www.ncbi.nlm.nih.gov/pubmed?term=Banday%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=21640096
http://www.ncbi.nlm.nih.gov/pubmed/21640096
http://www.ncbi.nlm.nih.gov/pubmed?term=Murat%20N%5BAuthor%5D&cauthor=true&cauthor_uid=20596084
http://www.ncbi.nlm.nih.gov/pubmed?term=Demir%20O%5BAuthor%5D&cauthor=true&cauthor_uid=20596084
http://www.ncbi.nlm.nih.gov/pubmed?term=Guven%20H%5BAuthor%5D&cauthor=true&cauthor_uid=20596084
http://www.ncbi.nlm.nih.gov/pubmed?term=Esen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=20596084
http://www.ncbi.nlm.nih.gov/pubmed?term=Gidener%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20596084
http://www.ncbi.nlm.nih.gov/pubmed?term=Gidener%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20596084
http://www.ncbi.nlm.nih.gov/pubmed?term=Gidener%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20596084
http://www.ncbi.nlm.nih.gov/pubmed/20596084
http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20KW%5BAuthor%5D&cauthor=true&cauthor_uid=16611627
http://www.ncbi.nlm.nih.gov/pubmed?term=Chan%20FL%5BAuthor%5D&cauthor=true&cauthor_uid=16611627
http://www.ncbi.nlm.nih.gov/pubmed?term=Chen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16611627
http://www.ncbi.nlm.nih.gov/pubmed?term=Leung%20LK%5BAuthor%5D&cauthor=true&cauthor_uid=16611627
http://www.ncbi.nlm.nih.gov/pubmed/16611627
http://www.ncbi.nlm.nih.gov/pubmed?term=Tombal%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21629831
http://www.ncbi.nlm.nih.gov/pubmed/21629831
http://www.ncbi.nlm.nih.gov/pubmed/21629831
http://www.ncbi.nlm.nih.gov/pubmed/21629831
http://www.ncbi.nlm.nih.gov/pubmed?term=Hou%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=21713995
http://www.ncbi.nlm.nih.gov/pubmed?term=Chen%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=21713995
http://www.ncbi.nlm.nih.gov/pubmed/21713995

Int J Ind Herbs Drugs, Vol-Il, Issue-I

42.

43.

flow-mediated dilatation in overweight/obese individuals
with  mildly elevated blood pressure. Nutr Metab
Cardiovasc Dis 2011; 21: 851-856.

Turner RT, Evans GL, Zhang M, Maran A, Sibonga JD.
Is resveratrol an estrogen agonist in growing rats?
Endocrinology 1999; 140: 50-54.

Freyberger A, Hartmann E, Hildebrand H, Krotlinger F.
Differential response of immature rat uterine tissue to

Acknowledgement
We are very thankful to each and everyone of VNS Group of Institutions, Faculty of Pharmacy, Vidhya Vihar, Neelbud, Bhopal for
providing guidance to work on this review article through a sequential research based guidelines.

Conflict of Interest: None declared,
Received: 22 December 2016, Revised: 28 January 2017, Accepted: 02 February 2017
Copyright© 2016 IJIHD, All rights reserved

Rajesh Singh Pawar, E-mail:- dr_pawar14@rediffmail.com

44.

45.

ethinylestradiol and the red wine constituent resveratrol.
Arch Toxicol 2001; 74: 709-715.

Lamming DW, Wood JG, Sinclair DA. Small molecules
that regulate lifespan: evidence for xenohormesis. Mol
Microbiol 2004; 53: 1003-1009.

Sinclair DA, Howitz KT. In Handbook of the biology of
aging, Eds Masoro, EJ & Austad SN, Elsevier, Boston,
2006: 63—104.



