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The effects of resveratrol on human health

Resveratroliin insan saglig1 tizerine etkileri
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ABSTRACT

Resveratrol is a phytochemical found in about 72 plants in nature. Among them, Polygonum cuspidatum is the most important, and is especially
abundant in the skin of colorful grape varieties. Resveratrol is used in the prevention and treatment of various diseases. With its polyphenolic structure,
it has antioxidant activity and can reduce the risk of heart disease by preventing platelet aggregation and LDL oxidation. It is also known to prevent cell
death. In addition, some studies have demonstrated its positive effects on Alzheimer's, diabetes, obesity, and cancer. Since the scientific data in humans
is limited, studies on the effects on physiological and pathological conditions and potential protective effects against diseases are still ongoing. This
article examines and reviews the results of studies on the protective effects of resveratrol on the body and tissues.
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Resveratrol dogada yaklasik olarak 72 bitkide bulunun bir fitokimyasaldir. En 6nemlisi Polygonum cuspidatum'dur ve 6zellikle renkli Gztim gesitlerinin
kabuk kisminda yiiksek miktarda bulunmaktadir. Resveratrol, cesitli hastaliklarin olusumunu 6nlemede ve tedavisinde kullaniimaktadir. Polifenolik
yapida olmasiyla antioksidan aktiviteye sahip olup, trombosit kiimelesmesini ve LDL oksidasyonunu 6nleyerek kalp hastaliklari riskini azaltabilmektedir.
Buna bagli olarak hiicre 6limiinu 6nledigi de bilinmektedir. Ayrica bazi ¢alismalarda; Alzheimer, diyabet, obezite ve kanser hastaligi Gzerinde
olumlu etkiler gosterilmektedir. Bilimsel ¢alisma verileri insanlar tizerinde yetersiz oldugundan dolayi, fizyolojik ve patolojik durumlardaki etkiler
ve hastaliklardaki olasi koruyucu etkileri konusunda ¢alismalar halen devam etmektedir. Bu makale, resveratroliin viicuttaki ve dokular tzerindeki
koruyucu etkilerine dair calisma sonuglari incelenip derlenerek ele alinmistir.

Anahtar sozciikler: Alzheimer hastaligi, kanser, kardiyovaskiler hastaliklar, tiztim.

Resveratrol was first isolated from the white
hellebore plant (Veratrum grandiflorum O.
LOES) in 1940 and its health effects have been
investigated by Chinese and Japanese scientists
for a long time. Resveratrol (trans-3,5,4-
trihydroxystilbene) is a polyphenolic natural
phytoalexin that forms a resistance mechanism
against injury, ultraviolet (UV) rays, bacterial
and fungal infections and can be obtained from
many plants, especially black grapes.!! In China
and Japan, resveratrol is derived from the roots
of the “Polygonum cuspidatum” plant known

as “kojo-kon” and is used in the treatment of
many diseases such as hypertension, vascular
occlusion, skin inflammation, and allergies.?!

Nowadays, 72 plants have been determined to
contain resveratrol. While Polygonum cuspidatum
is the best source of resveratrol, it is also found in
plants and fruits such as grapes, peanuts, hazelnuts,
wine, eucalyptus, spruce, lily, vine leaves,
blueberries, plums, mulberries, cherries, carob,
and lemon.B! It is suggested that the resveratrol
found in grapes and wine has contributed to the

Received: November 21,2019 Accepted: December 03,2019 Published online: March 16, 2020

Correspondence: Gizem Aydin. Okan Universitesi Saglik Bilimleri Enstitiisi, 34959 Tuzla, istanbul, Tiirkiye.
Tel: +90 535 - 399 20 47 e-mail: dytgizemaydin@gmail.com

Cite this article as:
Aydin G, Erbas O. The effects of resveratrol on human health. FNG & Demiroglu Bilim Tip Dergisi 2019;5(4):193-201.


https://orcid.org/0000-0002-8016-291X
https://orcid.org/0000-0001-5427-8428

194

“French paradox” (the epidemiologically lower
incidence of cardiovascular disease in the French
population due to red wine consumption)./V

Due to resveratrol’s resistance to heat, the
“trans” form is actively preserved in many foods,
it is digested immediately after oral consumption
and is rapidly absorbed into circulation.®

The health effects of resveratrol occur through
multiple mechanisms. This article investigates the
results of anti-carcinogenic, anti-inflammatory,
anti-diabetic,  antioxidant, life-extending,
vasodilating, and cardioprotective effects of
resveratrol.

BIOSYNTHESIS AND METABOLISM
OF RESVERATROL

Resveratrol consists of a multi-step reaction
starting with phenylalanine. In the first step,
phenylalanine is converted to cinnamic acid
through deamination catalyzed by ammonia
lyase enzyme. Cinnamic acid is converted to
4-hydroxylase, which is converted to 4-coumaric
acid with p-hydroxylation reactions. Coenzyme
A (CoA) is converted to is converted to its ester
form with 4-coumarate. With the Co-A unit
of 4-coumaril and stilbene synthase enzyme,
resveratrol is formed, if the enzyme is absent,
flavonoid forms.

The majority of resveratrol is absorbed in
the jejunum, and a smaller portion in the
ileum. Most of resveratrol is transported to
the basolateral side and is conjugated to its
glucuronide and sulfate forms. All perfused
resveratrol and only 6% of conjugates can
penetrate the intestinal epithelium. Resveratrol
is found in dietary products in “cis” and “trans”
forms. Its glycolyzed form is 3-O-B-D-glucoside.
Glycosylation prevents enzymatic oxidation,
preserves its biological efficacy, and increases
the bioavailability of resveratrol. Since intestinal
cells can only absorb non-glycated resveratrol,
glycosidases are necessary in the process of
absorption.®!

Orally consumed resveratrol attains its peak
plasma levels within 30-60 minutes and can
accumulate in organs such as the heart, liver, and
kidneys, and is metabolized.®” It often turns into
glucuronide and sulfate metabolites in the liver
and duodenum.®
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One experimental study on rodents observed
that resveratrol achieved peak levels in 60 minutes
in the plasma and kidneys, 30 minutes in the liver,
and 120 minutes in the heart.®®!

Resveratrol enters the cell by binding to serum
proteins, fatty acids, and lipoproteins. Resveratrol,
which is mostly carried by lipoproteins, combines
with LDL and enters liver cells via LDL receptors.”!
Resveratrol’s absorption and intracellular transport
occurs in a short period of time and is generally
eliminated through urine.®®

One study made hematological, biochemical,
and chemical comparisons of levels of
resveratrol that was consumed daily. Subjects
were administered daily 0.5/1.0/2.5 and
5.0 g of resveratrol daily for 29 days and no
major side effects were observed. The most
common side effect among these results was
gastrointestinal complaints including abdominal
pain, constipation, and nausea one hour after
capsule intake in subjects receiving resveratrol
over 1 g which continued throughout the day.
Therefore, safe dosage of daily resveratrol should
not exceed 1 g."% Another study stated that the
effects of resveratrol of over 1 g may affect drug
metabolism and enzymatic activities.!!!

EFFECTS OF RESVERATROL ON
HEALTH

Antioxidant Effects

The natural polyphenol, resveratrol, is said
to show free radical scavenging activity. By
scavenging OH and Og- radicals, it can eliminate
lipid peroxidation caused by hydroxide radicals
and can also prevent DNA damage induced by
hydrogen peroxide and hydroxide.™

Resveratrol is said to be 20 times more effective
than vitamin C and 50 times more effective than
vitamin E in preventing lipid peroxidation and
also strengthens immunity.®!

Recent studies have found that resveratrol
increased iNOS expression that induces nitric
oxide (NO) synthesis, and its protective effects
against infection similar to nitric oxide, and
antithrombotic and vasodilator properties have
been demonstrated.’? It has been mentioned
that when nitric oxide levels increase, lactate
dehydrogenase activity indicating cellular damage



The effects of resveratrol on human health

reduced according to dosage.™ Following local
brain ischemia associated with middle cerebral
artery occlusion, exogenous intake of resveratrol
was shown to reduce area of occlusion due to
antioxidant properties.¥

Resveratrol is effective on cellular antioxidant
system activity. One study on mice with activated
oxidative stress indicated that resveratrol
regulated detoxification mechanisms, especially
by increasing levels of catalase, superoxide
dismutase, glutathione reductase, NADPH
quinone oxidoreductase, and glutathione S
transferase enzymes and decreased oxidative
stress. %)

Anti-Cancer Effects

While the effects of resveratrol on health
has been shown in many fields, its anti-
cancer properties, and regulatory effect on
carcinogenesis in many cellular events have
been demonstrated. It has been suggested that
resveratrol, by directly binding to DNA and
RNA, activates antioxidant enzymes, prevents
inflammation, and stimulates kinases which
control DNA damage control on genetic integrity
specific to malignant cells.[®!

Resveratrol's endeavors to prevent and treat
cancer can occur at specific stages of carcinogenesis,
such as onset and progression. It inhibits the
specific isoforms of cytochrome P450 enzymes,
and prevents the initiation of carcinogenesis in
human tumor cells, as it blocks metabolic activation
following carcinogens. Resveratrol can also protect
against cancer by inducing the phase Il metabolism
of carcinogens, thereby speeding up their excretion
from the body.1”!

One study, that showed the significance of
cyclooxygenase-1 in regulating angiogenesis in
vascular endothelial cells, found that 100 mcg/mL
resveratrol had effect on arachidonic acid, and
inhibited cyclooxygenase enzyme, which causes
prostaglandin synthesis and plays a role in tumor
formation, at rates of 98%, therefore halting
cell growth, or proliferation.®® The mechanism
involving anticancer properties in resveratrol
includes induction of apoptosis, inhibition of
proliferation, cell cycle arrest, and inhibition of
angiogenesis.!'”!

Resveratrol prevents proliferation and
induces apoptosis in various types of cancer
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including leukemia, breast, prostate, pancreatic,
hepatocellular, and colorectal cancer.'” Tang et
al.l® conducted a study on tumor-induced mice
and observed that administration of twice daily
5 pM, 10 pM, or 25 puM doses of resveratrol for
18 weeks reduced number of tumors at rates of
50%, 63%, and 88%, respectively. Carbo et al.l”!
found that resveratrol prevented lesion formation
and reduced tumor formation in skin in cancer-
induced mice.

One study conducted in Switzerland showed
that diet rich in lignan, quercetin, and resveratrol
may be a protective factor against the development
of esophageal cancer.?”

Resveratrol reduces cancer cell formation in
several different human cancers such as breast
cancer, pancreatic cancer, lung cancer, stomach
cancer, melanoma, and leukemia. Studies have
shown that resveratrol inhibits abnormal cell
proliferation in colon cancer models, and it has
been reported that it can reduce gene expression
of Myc, beta catenine, and cyclin D in human
colon adenoma cells.!”

Resveratrol inhibits tumors in human
hepatocellular carcinoma by suppressing
various signal transduction pathways, including
mitogen active protein kinase, nuclear factor
kappa B (NF-kB), matrix metalloproteinase-9
(MMP-9), vascular endothelial growth factor,
and expression of AP-1. Similarly, it inhibits
gastric adenocarcinoma cells by modifying cell
proliferation and apoptosis through different
mechanisms such as cell cycle regulatory
proteins, caspase-3, and caspase-9 activity.!

Studies have reported that resveratrol prevents
the development of Helicobacter pylori, a
bacterial organism that causes ulcer, gastritis, and
stomach cancer, and also prevented the growth of
breast cancer cells. It is said to destroy androgens
in prostate cancer cells and metastasis of cancer
cells in bone.®!

Resveratrol has also been included in research
on, not only its anti-cancer properties but also
increasing the cytotoxic effects and reducing
systemic side effects of chemotherapeutic drugs
that. A study conducted among these studies
states that resveratrol increases the cytotoxic
effect of cisplatin in colorectal cancer cells.?!
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Obesity

Resveratrol inhibits adipogenesis, lowering
lipid accumulation and increasing lipolysis of
mature adipocytes. One study reported that
0.04% resveratrol supplementation in mice that
were fed high-calorie diet containing 60% fat
increased lifespan and significantly reduced
weight gain by 48%. Therefore, it is suggested
that resveratrol prevents visceral adipogenesis.??

In addition, 150 mg/day trans-resveratrol
regimen for 30 days was shown to mimic the effect
of calorie restriction, and therefore help regulate
obesity and other metabolic syndromes.”?3 Similarly,
although resveratrol did not have a significant effect
on lifespan in non-obese mice, it was said that it
may delay occurrence of age-related abnormalities.
This shows that resveratrol may be beneficial
against the adverse metabolic effects of obesity.
In non-human primates, resveratrol was shown
to suppress body mass gain, metabolic ratios,
and total energy consumption, and increase fat
mobilization.'”! Since resveratrol activates AMPK
(Adenosine monophosphate protein kinase) and is
involved in AMPK energy balance regulation and
mitochondrial biogenesis, AMPK has been shown
to be a possible mechanism by which resveratrol
protects against metabolic dysfunction.?#

Although the anti-obesity mechanism of
resveratrol is not fully understood, its effect on
various metabolic pathways such as adipogenesis,
lipogenesis, lipolysis, thermogenesis, and fatty
acid oxidation have been discussed. Resveratrol
has been shown to potentially inhibit obesity by
preventing preadipocyte differentiation, reducing
adipocyte proliferation, inducing adipocyte
apoptosis, reducing lipogenesis, and promoting
lipolysis and B-oxidation of fatty acids. All of these
effects of resveratrol are said to be associated
with AMPK, sirtuin (SIRT 1), and peroxisome
proliferator-activated receptor gamma coactivator
l-alpha (PGC-1o), which are the main regulators
of adipogenesis, lipogenesis and fatty acids
B-oxidation.!'”!

One study reported resveratrol improved
glucose tolerance by increasing insulin sensitivity
in mice fed high fat diet and protected mice
against the development of obesity.”!

Despite the promising effects of resveratrol
on obesity in animal models, the systematic
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review of nine randomized controlled trials
on the effects of resveratrol on obesity in
humans provided limited evidence for the use of
resveratrol in obesity and weight management.
Most studies did not observe a reduction in
body weight after treatment with resveratrol
for a period of 4-12 weeks in obese and non-
obese people. In the only study reporting a
clear beneficial effect on body weight, 500 mg
resveratrol was administered three times a day
for 4 weeks in obese patients with metabolic
syndrome.?® Therefore, it can be concluded that
resveratrol may require a minimum of 12 weeks
to reveal its effects of obesity in humans. Further
human studies are required in order to confirm
the effects of resveratrol, which may be provided
by ongoing clinical trials.?®

Diabetes

Diabetes is a chronic metabolic disease
associated with inflammation and oxidative
stress. Resveratrol may reduce the development of
diabetic complications due to its anti-inflammatory
and antioxidant effects.?”!

The most recent experimental data has
reported that resveratrol may be beneficial in
protecting against diabetes and alleviating some
diabetic complications. It was indicated that
resveratrol improved metabolic parameters,
decreased plasma glucose and triglyceride
concentrations, and reduced the effect of
insulinemia in diabetes-induced rats. It was
also reported that it may prevent oxidative
stress-related nephropathy caused by diabetic
hyperglycemia.?®

Preclinical data showed that resveratrol
may be helpful in management of diabetes by
improving insulin resistance and problematic
insulin signalization and preventing pancreas beta
cell apoptosis and dysfunction.?”!

In diabetic animal models, resveratrol
prevented hyperglycemia by increasing glucose
uptake and caveolar (protrusion on the cell
membrane) of the diabetic myocardium of
GLUT4. Resveratrol improved glucose tolerance
and reduces the expression of advanced glycation
end products (AGEs) receptors in diabetic rat
liver and kidneys.??°! Resveratrol increased the
levels of antioxidant enzymes such as SOD,
catalase, and glutathione peroxidase in diabetic
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animals, while preventing the production of
reactive nitrogen species such as ROS and
superoxide anion, hydroxyl radical, hydrogen
peroxide, and malondialdehyde. Resveratrol
was also shown to inhibit proinflammatory
signaling, NF-xB and reduce the production of
inflammatory cytokines such as tumor necrosis
factor alpha (TNF-o), IL-1B, IL-4, and IL-6. In
addition, resveratrol, dependent on AMPK,
increased insulin sensitivity, glucose tolerance,
and mitochondrial biogenesis.!3"

While the benefits of resveratrol on glycemic
control was demonstrated in some human studies,
other studies were unable to achieve significant
effects. In patients with Type 2 diabetes who were
using metformin or glibenclamide, 250 mg/day
resveratrol was given in addition for three months,
and when compared to those who only used
metformin or glibenclamide, resveratrol was
not observed to significantly improve glycemic
parameters.B! Movahed et al.®? also reported
that resveratrol, given as 1 g/day for 45 days,
reduced fasting blood sugar, HbAlc, and systolic
blood pressure.

It was also mentioned that a lower dose
resveratrol regimen of 5 mg/day for 28 days also
decreased HBA1C and systolic blood pressure
and increased insulin sensitivity, but did not affect
the homeostatic model of insulin resistance.®®

Thazhath et al.®¥ conducted an RCT on
controlled type 2 diabetes in which 500 mg
resveratrol twice daily was added to diet for
five weeks, and reported that resveratrol did
not significantly improve glycemic control.
Another study did not find significant difference
between resveratrol and placebo group in terms
of fasting glucose level, postprandial glucose
level, HbAlc, gastric emptying, and glucagon-
like peptide 1 secretion.®¥ Similarly, resveratrol
did not improve metabolic parameters in another
six-month regimen. Therefore, the effect of
resveratrol on human diabetes is not completely
understood.B®

Cardiac Health

The cardioprotective effects of resveratrol
initially began with the observation of the French
paradox, in which mortality related to coronary
heart diseases appeared to significantly diminish
in the French population, despite harmful risk
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factors such as high consumption of cholesterol,
saturated fat, and smoking. The first efforts to
understand the French paradox was by Renaud
in 1992, who presented a negative correlation
between drinking wine and cardiovascular
morbidity. The relatively high intake of wine in
the French population led Renaud to believe
that the daily 1-2.5 mg resveratrol by drinking
wine eliminated the harmful effects of dairy fat
intake.”!

Resveratrol reduces lipid peroxidation as well
as the production of reactive oxygen species.
Resveratrol decreases inflammation by inhibiting
prostaglandin production, cyclogenase-2 and
NF-kB activity, providing cardioprotective and
anti-cancer effects.”!

Many studies have shown the beneficial effects
of resveratrol on vascular function, platelet
aggregation, atherosclerosis, oxidative stress,
cardiac hypertrophy and ischemic reperfusion
injury. Resveratrol, a polyphenol, plays the
role of a good agent in several aspects of
atherogenesis (fat accumulation and oxidation
of low lipoproteins, platelet aggregation, LDL).
Another important point is that it protects against
various diseases such as myocardial ischemic
reperfusion injury and ventricular arrhythmia by
eliminating apoptotic cell death.B®

Resveratrol research on the prevention of
primary and secondary cardiovascular diseases
seem promising, but small sample size (n=75)
and short follow-up (one year) limit clinical
significance. In one study, 75 subjects were
randomly divided into three groups. The
first group was given grape extract capsules
containing resveratrol (8.1 mg/day for the
first 6 months and 16.2 mg/day for the next
6 months), while the second group was given
grape extract capsules without resveratrol and
the third group was given placebo capsules.
Compared to the placebo-only and grape extract
group, the resveratrol group showed significant
decrease in anti-inflammatory adiponectin and
thrombogenic plasminogen activator inhibitor-1.
Therefore, resveratrol reveals cardioprotective
effects by improving anti-inflammatory response
and preventing atherothrombotic signaling.!'”!

Existing guidelines may define resveratrol as
primary protection against cardiovascular disease,
as it provides additional benefits with other
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phenols in grape extract in those at high risk of
cardiovascular diseases.!”!

The protective mechanisms of resveratrol on
cardiac health include:

1. Vascular compliance and blood pressure

Intake of 2.5 mg/kg/day of resveratrol
over 10 weeks increased small mesenteric
artery compliance and reduced wall stiffness
in normotensive rats. Resveratrol therapy
weakened arterial compliance in hypertensive
rats by inhibiting extracellular kinase-regulated
signaling.®”!

Resveratrol had no effect on low blood
pressure in low doses, while at higher doses
of 200 mg/kg/day, resveratrol together with
hydralazine was more effective in lowering blood
pressure in naturally hypertensive rats compared
to resveratrol or hydralazine alone.!'”!

Resveratrol had no effect on blood
pressure at low doses (2.5 mg/kg/day
for 10 weeks); high-dose resveratrol of
200 mg/kg/day lowered systolic blood pressure
in hypertensive rats. Combination of low-dose
resveratrol (2.5 mg/kg/day) with hydralazine
(25 mg/kg/day) was more effective than
resveratrol or hydralazine alone in lowering
blood pressure in hypertensive rats. Likewise, a
meta-analysis of six randomized control studies
in humans showed that resveratrol intake of
150 mg/day reduced systolic blood pressure,
but not at doses any lower.!”!

To date, there are few studies on the effect
of resveratrol on blood pressure in humans.
In a randomized double-blind placebo-controlled
study, high-dose resveratrol (125 mg twice daily)
was shown to reduce both systolic and diastolic
blood pressure, while lower dose of 50 mg twice
daily had no effect.?®

2. Platelet aggregation

Aside from other factors, activation of platelet
aggregation is an important contribution to
atherothrombosis development. As a response
to rupture of an unstable atherosclerotic plaque,
platelets become activated and result in formation
of thrombosis. Plaque rupture and resulting
thrombosis may enter systemic circulation and
cause blood vessel occlusion, restricting supply to
organs such as the heart (myocardial infarction)
or brain (stroke). For this reason, inhibition of
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platelet activity is a vital strategy to prevent this
thrombotic consequence.®”

Resveratrol has been shown to inhibit platelet
aggregation in both human and animal studies.
In addition, an in vitro study of resveratrol
(50 mcg/mL) indicated that it inhibited platelet
aggregation caused by collagen, epinephrine, and
thromboxane, and these effects were attributed
to cyclooxygenase (COX-1) suppression on the
arachidonic acid pathway.!'”!

3. Ischemic reperfusion injury

In neonatal cardiomyocytes exposed to
two-hour ischemia and four-hour symmetric
reperfusion through simulation, resveratrol
alleviated ischemic reperfusion injury by lowering
intracellular calcium, prevented apoptosis, and
modified scavenging enzyme activities of reactive
oxygen species such as superoxide dismutase."

The other mechanism to unravel the antioxidant
effects of resveratrol was reportedly modulation of
mitochondrial membrane permeability transition
pore (mPTP) and induction of adenosine
monophosphate (AMP) and AMPK activity and
nitric oxide synthase.!*!!

Resveratrol activation in cardiomyocytes
protects against hypoxia-reoxygenation injury
by regulation of the increased SIRT1. SIRT1
is a NAD+dependent protein deacetylase that
activates PGCla through deacetylation, and
increasing mitochondrial function and oxidative
capacity.l”!

In an animal model of ischemic reperfusion
injury, resveratrol was shown to improve cardiac
function, oxidative stress and inflammation
markers such as TNF-o, interleukin-1-f, and
myeloperoxidase activity.'”! One study conducted
with relatively lower doses (2.5-5 mg/kg/day)
found that resveratrol made the heart resistant to
ischemic reperfusion.*?

4. Atherosclerosis

Resveratrol alters vascular function, reduces
lipid accumulation, and modulates gene expression
related to lipogenesis and lipolysis. Resveratrol
also inhibits oxidized LDL-induced apoptosis in
vascular endothelial cells. Polyphenols such as
resveratrol oxidize LDL by inhibiting cellular
oxygenases such as 15-lipoxygenase, cytochrome
p450, nicotinamide adenine dinucleotide
phosphate-reduced oxidase, and myeloperoxidase
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or stimulating cellular antioxidants such as the
glutathione system.43

Arichi et al.*¥ and Kimura et al.*® conducted
studies on rats and concluded that resveratrol
prevented liver fattening. Resveratrol also reduced
triacylglycerol levels and protected the liver against
lipid peroxidation.!

Effects on Performance

Energy production is essential to performance,
and both skeletal muscle mass and number of
mitochondria, known as the powerhouse of
the cell, are highly significant. The number
of mitochondria vary according to exercise or
against other stimulants, and this is described
as mitochondrial biogenesis. Exercise has been
shown to increase mitochondrial biogenesis by
40%. However, according to in vitro studies,
resveratrol has also been observed to improve
mitochondrial function and biogenesis in skeletal
muscle and the liver.14¢!

Like the effect produced by exercise, resveratrol
also reportedly increases fatty acid oxidation
and exercise performance, while supplementation
strengthens the effect of exercise, ultimately
suggesting its use as an ergogenic supportive
product. ¢!

Other studies have also demonstrated
resveratrol and diet caused increased exercise
performance, dose-dependent decrease in
parameters associated with fatigue induced by
exercise (lactate, ammonia, creatinine kinase),
increased oxygen consumption, and increased
mRNA levels in enzymes related to mitochondrial
functions in skeletal muscle, and according to
these data, resveratrol has the potential to be used
as an exercise performance-increasing agent."®

Effects on Alzheimer’s Disease

Alzheimer’s disease is a neurological disease
characterized by impaired memory and multiple
cognitive functions, presence of intracellular
neurofibril balls and extracellular amyloid beta (Ap)
peptides, synaptic insufficiency, and mitochondrial
dysfunction.®

Resveratrol increases the activity of proteases
without stopping AB production and has a healing
effect on Alzheimer’s disease by stimulating
intracellular destruction of AP. Other studies
have led us to believe that people who drink red
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wine are at low risk of developing Alzheimer’s
disease.?

In one randomized placebo-controlled
clinical study, in which resveratrol was initiated
at 500 mg daily dose for 52 weeks and later
increased to 1000 mg twice daily dose, it was
reported that it was safe and well-tolerated
by Alzheimer’s patients. In that study, the
resveratrol group had significant decreased
levels of AB in CSF and plasma compared to
the placebo group. However, other significant
biomarkers of Alzheimer’s disease were
unaffected. Therefore, the study concluded that
it could not clearly demonstrate the effect of
resveratrol on Alzheimer’s disease.!*”!

To the contrary, 200 mg/day resveratrol
for 26 weeks and 320 mg/day quercetin
supplementation (to improve bioavailability of
resveratrol) improved memory performance of
adults with healthy weights.!4®!

Conclusion

Resveratrol is a significant polyphenolic
compound in protecting health. Grapes are one
of the most important food sources in nature.
Adding resveratrol, which is highly concentrated
in the skins of grapes, to daily nutrition has been
shown by many studies to produce protective
effects against several diseases. However, data
from human studies are limited and therefore,
further studies should be performed more
frequently.
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