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Abstract: Resveratrol is a natural polyphenol found in various plants and fruits such as blackberries,
blueberries, currants, strawberries, peanuts, and most especially in grapes. It is also present in red
wine, although its content varies greatly depending on its origin. It is a phytoalexin produced by
plants in response to stress, aggression from pathogens such as bacteria or fungi, or physical damage
such as injury. In addition to its involvement in plant defence responses, resveratrol has been the
subject of research interest due to its potential health benefits, including antioxidant properties and
potential positive effects on the cardiovascular system, among others. Initial interest in its research
stemmed from the so-called 'French paradox’, in certain regions of France, where despite high
intakes of saturated fats there was a relatively low incidence of coronary heart disease. Science
wondered the factor that might be protecting the French from inflammation, vascular damage and
playing a role in their longer lifespan. Thus, in the 1990s, it was hypothesized that a component of
wine could be the key element. Epidemiological studies began to suggest that moderate
consumption of wine, especially red wine, was associated with a reduced risk of cardiovascular
disease and mortality. In vitro laboratory research supported this idea, demonstrating that
resveratrol could inhibit processes involved in the development of atherosclerosis or the formation
of arterial plaques, such as platelet aggregation in blood vessels and oxidative damage to LDL
cholesterol. A plausible mechanism for heart protection thus emerged. Since then, an increasing
number of in vitro and in vivo studies have been carried out to unravel the mechanism by which
resveratrol can slow down the aging process.

Keywords: resveratrol; polyphenol; antioxidant; disease; oxidative stress

1. Introduction

The highest concentrations of resveratrol, a polyphenol, are found in the roots of an Asian plant
called Polygonum japonicum, a Japanese knotweed used in oriental medicine and in various tea
products (Yousef et al., 2017). Grapes, peanuts, and red wine also have a high content of this natural
polyphenol (Guthrie et al., 2017). The actions of this important natural phytonutrient include various
biological effects such as antioxidant, anti-inflammatory, cardioprotective, neuroprotective, anti-
diabetic, hepatoprotective, cytotoxic effects on numerous tumour cells and anti-ageing (Zhou et al.,
2021). During the 20th century, it was observed that it was possible to extend the lifespan of cells in
certain organisms by calorie restriction. However, a simple low-calorie diet was not enough to
achieve the same results in humans (Ozonas and Angosto, 2016). In response to this, researchers
began to investigate a family of enzymes known as Sirtuins (Guarente, 2011), aiming to find
alternatives capable of replicating the effects of calorie restriction to extend human lifespan. Human
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SIRT1 was found to be essential for regulating the health and longevity of human cells, supporting
the body's natural defences and increasing the body's reparative functions, and consequently its
natural survival capacity (Bridger et al., 2016). Resveratrol in high concentrations can activate human
SIRT1 and extend cell life. Among the three enzymes tested (yeast Sir2, human SIRT1 and human
SIRT2), only SIRT1 showed significant enzyme activation (Side et al., 2011). Sirtuins are able to
decrease oxidative stress in cells while supporting their survival under adverse conditions,
promoting DNA repair and increasing their energy efficiency (Lopez-Otin et al., 2013; Fontana and
Partridge, 2015). Plant foods rich in antioxidants are the ones that predominantly activate SIRT1. They
do not contain Sirtuins, rather, they contain compounds, such as resveratrol, quercetin, curcumin and
catechins, that can activate its production (LLacuna and Mach, 2012). Therefore, foods not only have
energetic and plastic functions, but may also have the ability to protect us against free radicals,
preventing cellular oxidation, a process that would lead to general physiological ageing and the onset
of cardiovascular and degenerative diseases, as well as different types of cancer (Tomas-Barberan,
2003). Antioxidants in food can help to prevent some of these processes, but also to alleviate or slow
down some of these diseases (Mishra et al., 2019; Pradhan et al., 2020; Serra Bisbal et al., 2020). Since
the initial approach in the 1990s following the French paradox of high saturated fat consumption and
low incidence of coronary heart disease, an increasing number of studies, both in vitro and in vivo,
have been conducted with the aim of discovering the mechanism by which resveratrol can slow the
ageing process (Raederstorff et al., 2013). The antioxidant capacities of resveratrol (Bai et al., 2013;
Raederstorff et al., 2013) protect the DNA of cells by increasing the activity of telomerase (Liu et al.,
2013), an enzyme in cells that helps them stay alive by adding DNA to telomeres (the ends of
chromosomes). Each time a cell multiplies, telomeres lose a small amount of DNA and shorten. Over
time, the chromosomes become damaged, and the cells die. Telomerase helps prevent this from
happening (Liu et al., 2013). Cancer cells typically have more telomerase than most normal cells.
Moreover, resveratrol also protects mitochondria, in addition to its anti-inflammatory action (Olesen
et al.,, 2013) and its ability to affect the expression of certain longevity-related genes, crucial to its
protective and anti-aging mechanism (Das et al., 2011).

2. Materials and Methods

2.1. Methodological Design

A literature review was conducted on scientific studies indexed in the main scientific databases:
PubMed, Google Scholar, SciELO, Academia.edu, Springerlink, Dialnet and Medline.

2.2. Information Search Strategy

The literature search was limited, preferably to the last few years, including papers written in
Spanish or English. The keywords "resveratrol", "polyphenol”, "antioxidant", "oxidative stress",
"resveratrol diseases", including their Spanish translations, were used.

2.3. Inclusion and Exclusion Criteria

In the literature review process, a number of papers from various scientific sources were
considered, all related to the topic in question. For the scientific articles, the inclusion criterion was
the presentation of conclusive studies on the use and effects of resveratrol on human health. For the
inclusion and exclusion of articles, the title and abstract of the published document were initially
reviewed, selecting those publications relevant to the research. The selected articles were read in their
entirety to determine the relevant aspects for the literature review.

3. Resveratrol: Chemical Structure and Main Sources

Resveratrol, a naturally occurring polyphenol member of the stilbene family, exhibits a wide
variety of biological activities. Although this compound was found in medicinal preparations such
as darakchasava or manakka more than 2000 years ago (Paul et al., 199), its chemical structure was not
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identified until 1940, when Japanese researcher Takaoka succeeded in isolating it from the roots of
Veratrum grandiflorum (Takaoka, 1940), a plant that grows in mountain meadows, a year earlier. The
active ingredient was identified in the 1960s in the Japanese knotweed Polygonum japonicum (Yousef
et al.,, 2017) a plant used in traditional Asian medicine to combat various pathologies, including
inflammatory and cardiovascular diseases (Guthrie et al., 2017). In Europe, the benefits of resveratrol
became famous, as mentioned above, because of the so-called "French paradox" (Sun et al., 2004;
Yilmaz and Toledo, 2004). In the 1960s and 1970s, British epidemiologists observed that their fellow
citizens had more cardiovascular complications than their French neighbours. However, traditional
French cuisine was recognised at the time as being very rich in fat and therefore not without risk to
the cardiovascular system. It was in 1992 that a first explanation was given for the "French paradox":
regular and moderate wine consumption associated with a specific lifestyle would be at the origin of
protective effects on the cardiovascular system (Sun et al., 2004). Further studies showed that these
cardioprotective effects were more likely to be attributable to the antioxidant and anti-inflammatory
potential of resveratrol present in large quantities in grape skin and seeds polyphenol (Guthrie et al.,
2017). In the WHO MONICA study, cardiovascular mortality in men and women in Toulouse (South
of France) was 78 and 10 per 100,000 inhabitants, five to ten times lower than in Stanford (USA) Belfast
or Glasgow (UK), despite equivalent fat intake (15% of energy) and similar cholesterolaemia, blood
pressure, and smoking in the four populations studied polyphenol (Frankel et al., 1993; Rayo and
Marin, 1998).

3.1. Chemical Characteristics and Biosynthesis

Resveratrol (3,4',5-Trihydroxystilbene) is a polyphenolic phytoalexin. It is produced in plants
with the help of the enzyme stilbene synthase. It exists as cis-(Z) and trans-(E) isomers polyphenol
(Henz et al., 2020). The trans- form can undergo isomerisation to the cis- form when heated or exposed
to ultraviolet irradiation (Figure 1). Resveratrol is not an easy molecule to protect from oxidation. It
is readily degraded by exposure to light, heat, and oxygen polyphenol (Rigon et al., 2019). However,
studies find that Trans-resveratrol undergoes negligible oxidation in normal atmosphere at room
temperature (Trela and Waterhouse, 1996). Resveratrol is a stilbenol that is stilbene in which the
phenyl groups are substituted at positions 3, 4, and 5 by hydroxy groups (Carradori et al., 2022). It
has a role as an antioxidant, a glioma-associated oncogene inhibitor and a geroprotector. It is a
stilbenol, a polyphenol and a member of resorcinols (Yang et al., 2020).
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Figure 1. Trans to cis form of resveratrol by heat or exposure to ultraviolet irradiation.

Its base structure consists of two phenolic rings joined by a styrene double bond to form 3,4',5-
Trihydroxystilbene, with a molecular weight of 228.25 g/mol. This double bond is responsible for the
cis- and trans-isomeric forms of resveratrol (Figure 1), with the trans isomer being the most sterically
stable (Gambini et al., 2013). The biosynthesis of trans-resveratrol begins with the transformation of
phenylalanine (essential amino acid), leading to the condensation of a coumaryl-CoA molecule,
which plays a role in several biosynthetic pathways, especially in the production of phenolic
compounds, such as flavonoids and stilbenes. It is a derivative of coenzyme A (CoA), a key molecule
in cellular metabolism and three of malonyl-CoA. This reaction is facilitated by resveratrol
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synthetase, an enzyme classified within the stilbene synthetase family (Figure 2) (Gambini et al., 2013;
Hasan and Baek, 2013).

0]
OH
Ha

N
PAL Phenylalanine

o

A J
O/VLOH
C4H

Cinnamic acid

v O
=
0 0 Malonyl-CoA
HO

4CL p-Coumaric acid
O
NN
S-CoA
HO

p-Coumaroyl CoA STS CHS

OH

HO

O

Chalcone
OH
trans-Resveratrol

Figure 2. Biosynthesis of resveratrol. Resveratrol synthesised from phenylalanine. PAL,
Phenylalanine Ammonia Lyase; C4H, Cinnamic Acid 4-Hydroxylase; 4CL, 4-Coumarate: CoA Ligase;
STS, Stilbene Synthase/Resveratrol Synthase; CHS, Chalcone Synthase.

3.2. Main Plant Sources

Resveratrol is considered one of the most effective substances from plant extracts. But this
substance, like most natural extracts, can vary in quality, depending on where it is grown, the time
of harvest, the agricultural techniques used. Within the same plant species, it also varies according to
the variety, as in viticulture, and also the form of extraction (Cortifias et al., 2020; Cortifias et al., 2022);
Jang et al., 2022). Resveratrol is not routinely included in food composition analyses. Various
scientific studies have been carried out to analyse the composition of this phytochemical in different
types of vegetables (Di et al., 2004; Jang et al., 2022) (Table 1) (Figure 3).
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Table 1. Resveratrol content in different foods and content in different types of wine and wine

varieties (Cvejic et al., 2010; Weiskirchen et al., 2016).
Food Resveratrol Wine Resveratrol
Red cranberry 3.00 mg/100 g Red wine 0.84-7.33 mg/1000 ml
Red currant 1.57 mg/ 100 g Rosé wine 0.29 mg/1000 ml
Blueberry 0.67 mg/ 100 g White wine 0-1.089 mg/ 1000 ml
Strawberry 0.35mg/ 100 g Pinot noir 6.25 mg/ 1000 ml
Peanuts 0.07 mg/ 100 g Merlot 5.05 mg/1000 ml
Pure cocoa 0.04 mg/ 100 g Cabernet sauvignon 1.71 mg/1000 ml
Peanut butter 0.04 mg/ 100 g Garnacha 2.86 mg/1000 ml
Apple 400 pg /1000 g Tempranillo 4.14 mg/1000 ml
Tomato skins 9ug/lg trans-Resveratrol 3.06 mg/1000 ml
Beer 1.34-77.0 ug / 1000 ml cis-Resveratrol 1.08 mg/1000 ml

Dark chocolate 350 ug/ 1000 g

Wines with carbonic 4.96 mg/1000 ml

Milk chocolate 100 pg/ 1000 g
Itadori tea 68 ug/ 100 ml Wines aged in oak 1.98 mg/1000 ml
Black grapes 0.15mg/ 100 g
White grapes 0.03mg/100 g

The foods with the highest content of this phytonutrient are blueberries, currants, strawberries
and black grapes. The global area of blueberries is approximately 235,000 ha, currants 139,089 ha and
strawberries around 384,668 ha (FAO, 2023). The largest cultivated area is undoubtedly vineyards,
some 7.3 million ha (OIV, 2023).

Red cranberry

Red currant

HO

Black grapes
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Figure 3. Main Resveratrol-rich foods.

3.3. Bioavailability

In nature, resveratrol exists in cis and trans forms. These terms refer to the spatial relationships
of the atoms in the molecular structure. In the trans form, the functional groups are on opposite sides.
We know that trans-resveratrol is the more biologically active of the two isomers, being the more
widely available and believed to have the greatest therapeutic value (Orallo, 2006). The
bioavailability of resveratrol is limited; however, it can be synthesised into various derivatives to
promote better absorption and greater therapeutic potential. In this regard, to increase the
bioavailability of this compound, the pterostilbene (3,5-dimethoxy-4"-hydroxy-trans-stilbene), a trans
stilbene compound with bioactivity, was extracted and isolated from the heartwood of Pterocarpus
marsupium for the first time in 1940 (Kosuru et al., 2016) Pterostilbene has been found to have a higher
affinity for fats, which implies a greater ability to dissolve in oils, fats and other lipids. Taking
advantage of these findings, researchers have been able to modify resveratrol to increase its
bioavailability and absorbability by up to 3.5-fold, cementing resveratrol's position as a potent
nutraceutical (Liu et al., 2020). Resveratrol and pterostilbene have similar structures. Although many
biological similarities exist between pterostilbene and resveratrol, pterostilbene shows better
bioactivity and bioavailability, hence, the properties of pterostilbene are used to improve the
bioavailability of resveratrol. A pharmacokinetic study showed that with a single oral dose
(pterostilbene 56 mg/kg versus resveratrol 50 mg/kg), peak plasma concentration values of
pterostilbene were up to 36 times higher than those of resveratrol, and peak plasma concentration
was also reached twice as fast in pterostilbene as in resveratrol (Figure 4) (Liu et al., 2020). The oral
bioavailability of pterostilbene was 66.9%, while that of resveratrol was 29.8% (Kapetanovic et al.,
2011). Resveratrol bioavailability is also known to be influenced by the role of gut microbiota in the
resveratrol metabolization process, specifically the intestinal bacteria Bifidobacterium infantis and
Lactobacillus acidophilus, thus increasing its bioavailability, making the resveratrol/microbiota
interaction a key element in the effectiveness of any treatment. From the above, we deduce that the
main problem with resveratrol is related to its bioavailability, so there is a wide field of work in the
search for activators to improve this property (Chaplin et al., 2018).

OH OH
HO N ‘ H,CO N ‘

OH OCH;

Resveratrol Pterostilbene
Figure 4. Structure of the Resveratrol and Pterostilbene molecule.

4. Physiological Functions of Resveratrol

The remarkable research interest in resveratrol has been significantly driven by its powerful
antioxidant and anti-aging effects (Filgueira and Gonzélez, 2022). Resveratrol has been shown to have
beneficial effects in many respects, with substantial evidence supporting its impact on the circulatory,
skeletal and nervous systems. It is also being widely investigated for its ability to prevent and treat
cancer (Table 2) (Staneviciené et al., 2016). Among the leading causes of death worldwide, according
to the World Health Organisation, are cardiovascular disease, cancer, neurodegenerative diseases
and diabetes.

Table 2. Main biological effects of resveratrol (Gambini et al., 2013).
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Biological actions of resveratrol to be highlighted Ref.
In vitro studies
Actions against cancer at different stages (initiation, promotion and progression Rivera-Aguilar et al,, 2023
of tumour cells).
Antithrombotic effect (platelet aggregator). Wada-Hiraike, 2021
Action on lipid metabolism, regulating lipolysis by increasing the mobilisation ofLasa et al.,2011
fats in adipocytes. Parraguez and Andrés, 2022
. . Cheong et al., 1999

Has anti-allergic effects. Santos, 2010
Osteogenesis and prevention of adipogenesis in stem cells Covenas Vilchez, 2023
Eliminafion of human cancer cells through programmed c.ell death (PCD) Sung et al., 2016
mechanisms such as apoptosis, autophagy, and necroptosis.
Treatment of diabetic retinopathy. Gonzalez-Pérez, 2023
Anti—%nﬂammatory action, regulatory mechanisms and immunomodulatory Meng et al., 2021
function.
In vivo studies

Baur and Sinclair, 2006

Ch tecti t against different di h tinal d tion.
emoprotective agent against different diseases such as retinal degeneration. , = . .. Torres, 2021

Diabetes in mechanisms related to insulin secretion and obesity related to insulinSu et al., 2022

resistance. Hoca et al., 2023
Platelet anti-aggregant. Wang et .al.,' 2002
Wada-Hiraike, 2021
Mechanism of human SIRT1 activation by resveratrol. Agarwal and Baur, 2011
Mimetic effects of calorie restriction. Agarwal and Baur, 2011

Anti-inflammatory action, regulatory mechanisms and immunomodulatory role. Meng et al., 2021
Action on cognitive functions. Sanhez-Nieto et al., 2023

4.1. Effect of Resveratrol in Cardiovascular Health

Among the effects of resveratrol is the inhibition of low-density lipoprotein (LDL) oxidation,
which in turn delays the onset of atherosclerosis. This effect is due to the close association between
LDL-cholesterol oxidation and the development of cardiovascular disease (Wada-Hiraike, 2021). In
addition, it exhibits an antithrombotic (platelet aggregation) effect through its vasodilatory capacity,
while reducing serum levels of total cholesterol and triglycerides, as revealed by several studies on
lipid metabolism. These compounds are also associated with an increase in high-density lipoproteins
(HDL) and inhibition of low-density lipoproteins (LDL) (Wada-Hiraike, 2021; Parraguez and Andrés,
2022). Extensive research has focused on Resveratrol due to its positive effects on cardiovascular
protection, primarily attributed to its ability to increase nitric oxide (NO) production in endothelial
cells. The compound demonstrates the ability to upregulate the expression of endothelial NO
synthase (eNOS), stimulates eNOS activity, and prevents eNOS uncoupling, as supported by various
studies (Man et al., 2020). Another aspect to consider is the gut microbiota, due to its involvement
in the production of a number of bioactive substances, known as gut microbiota-derived metabolites,
which contribute to normal physiological function and cause diseases (Wang et al., 2018). In recent
years, several studies have suggested an association between cardiovascular disease and gut
microbiota-derived metabolites (Wang et al., 2011; Wang et al., 2018). Although identification and
modulation of a specific gut microbiota population may be challenging, a treatment that interferes
with the derived metabolites is possible. One of the richest sources of resveratrol are red grapes and
red wine. The physicochemical constituents of grapes, Vitis vinifera, are minerals and phenolic
compounds such as resveratrol, flavonoids and tannins. The resveratrol present in the red grape Vitis
vinifera was identified using the HPLC (High Performance Liquid Chromatography) method. The
consumption of grapes contributes to several pharmacological activities, including cardioprotective
properties (Cortinas et al., 2020; Sabra et al., 2021).
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4.2. Effect of Resveratrol on Cancer

One of the strategies in combating cancer involves identifying anticancer agents that induce
cancer cell death (Ghirdani et al.,, 2005). Among the most extensively studied substances in this
endeavour is resveratrol. This polyphenol exhibits the ability to inhibit the activation of several
factors that regulate the expression of genes associated with inflammation, cytoprotection and
carcinogenesis (Aggarwal et al., 2004). It also shows the ability to suppress several proteins, including
those involved in the different phases of the cell cycle (Yu et al., 2003). It was in the late 1990s that
topical resveratrol was reported to show activity against tumorigenesis in a mouse model of skin
cancer, thus highlighting its potential use as a new anticancer drug (Jang et al., 1997). Resveratrol is
involved in slowing down cellular aging and strengthening the immune system and has anti-obesity
effects by limiting calorie restriction. It also plays an important role in preventing or mitigating
diseases such as diabetes, neurodegenerative and cardiovascular diseases, as we saw earlier (Wahab
etal.,, 2017). With regard to its cancer-suppressive action, resveratrol acts as a chemo preventive agent
during the four stages of carcinogenesis, from initiation to metastasis through promotion and
progression (Jang et al., 1997; Rivera-Aguilar et al., 2023), demonstrating its effectiveness in both in
vitro and in vivo studies in the treatment of cancer (Ren et al., 2021). Due to its multiple properties,
it is presented as an important complementary molecule to conventional chemotherapy,
demonstrating effectiveness against different types of cancer related to obesity, pancreatic, liver,
breast, prostate and colorectal cancer, as well as haematological, lung and skin malignancies
(Vazquez, 2021; Cruz-Rosales, 2023; Herndndez and Marina, 2003). Resveratrol targets several
important mechanisms and signalling pathways as new therapeutic strategies in cancer treatment,
through which the molecule exerts its effects. (Ashrafizadeh et al., 2020; Ren et al., 2021). The anti-
tumour effect of resveratrol is well established, as evidenced by numerous studies. Its effect on cancer
occurs at all four stages of carcinogenesis, thus preventing the proliferation of tumour cells (Jang et
al., 1997; Hsieh and Wu, 1999).
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4.3. Effect of Resveratrol on Neurodegenerative Diseases

Neurodegenerative diseases are diseases in which cells of the central nervous system stop
functioning or die. Neurodegenerative disorders usually worsen over time and cannot be cured. They
may be genetic or caused by a tumour or stroke. Examples of neurodegenerative disorders include
Alzheimer's disease and Parkinson's disease (Tovar, 2022). Resveratrol is a compound that has been
shown to have some biological activity in slowing the progression of neurodegenerative diseases. Its
antioxidant power contributes to the reduction of oxidative stress, which is responsible for several
neurodegenerative diseases such as Alzheimer's and Parkinson's (Sienes Bailo et al., 2022). This
antioxidant also inhibits nuclear factor kB (NFKB), which is involved in the toxicity of (3-amyloid
plaques that is associated with neurodegenerative diseases such as Alzheimer's. The molecule also
expresses neuroprotective effects due to its antioxidant capabilities, providing protection to
mitochondria. It has the ability to modulate crucial genes involved in the regulation of antioxidant
enzymes, mitochondrial dynamics and cell survival. In addition, this molecule also positively
regulates mitophagy through multiple pathways, including the SIRT-1 pathway (Bastianeto et al.,
2015; Wu et al., 2023). Further clinical research is needed to establish the efficacy of resveratrol in
clinical settings (Kung et al., 2021) (Figure 5).
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Figure 5. Neuroprotective mechanisms of resveratrol.

4.4. Effect of Resveratrol on Diabetes

Diabetes mellitus is a health challenge caused by chronic hyperglycaemia due to the lack of
adequate insulin production or its inability to function effectively. Recently, various techniques, both
medical and alternative, have been introduced to improve pancreatic insulin production and insulin
resistance (Hoca et al., 2023). Polyphenols, present in grapes and therefore in wine as well as other
foods, are beneficial in preventing and fighting diabetes due to their anti-inflammatory, antioxidant
and vasodilatory effects (Caceres et al., 2020). Resveratrol has shown potential in the treatment of
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diabetes. Studies in animals and people with diabetes have shown beneficial effects, as well as an
increased ability to improve insulin sensitivity by regulating levels of visceral fat-derived adipokines.
Combining resveratrol with anti-diabetic treatments or alone may represent a valuable option for
addressing diabetes mellitus. Resveratrol is the most studied polyphenolic compound and has been
shown to lower blood glucose, preserve pancreatic 3-cells and improve insulin action in patients with
type 2 diabetes (T2DM), a chronic degenerative disorder that occurs when the pancreas does not
produce enough insulin or when the body does not use insulin properly (Oztiirk et al., 2017; Diaz
Costilla, 2021). Numerous animal studies have demonstrated its benefits and thus its potential to act
as an anti-diabetic, cardioprotective, neuroprotective, antioxidant, renoprotective agent and
mechanisms such as apoptosis (Gowd et al., 2020) (Figure 6). In humans, the most prevalent effects
of resveratrol supplementation in patients with T2DM were found to be related to improved insulin
sensitivity, glycaemic control, as well as a possible reduction in oxidative stress. There is still
controversy in the literature about its actual effectiveness in diabetic patients. However, the use of
resveratrol as an adjunct to hypoglycaemic therapy is not ruled out (de Lima et al., 2020). Positive
effects of resveratrol have also been observed on other diseases which, although they do not affect
such a high percentage of the population as those described above, are nevertheless less relevant

(Figure 7).
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Figure 6. Apoptosis as a mechanism of programmed cell death (PCD).
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Figure 7. Effects of resveratrol on different types of pathologies.

5. Conclusions

Available evidence suggests that resveratrol, a polyphenolic antioxidant compound found in
certain foods such as grapes and red wine, and other foods, may have a number of beneficial effects
on human health. In vitro and animal studies have demonstrated its potential to improve
cardiovascular health, modulate the immune system, reduce inflammation and provide
neuroprotective effects. In addition, it has been observed that resveratrol may have anti-cancer, anti-
aging, and anti-diabetic properties. However, more research is needed to fully understand
resveratrol's mechanisms of action and its efficacy in different health conditions as its evidence in
humans is still limited. Despite promising research, it is important to note that more studies are
needed to confirm previous results and to determine the optimal dose for each individual. Some
small clinical trials have shown promising results in areas such as cardiovascular health, cognitive
function, and metabolism. In cardiovascular disease, it induces the reduction of inflammation,
improves endothelial function and protects against blood clot formation. In cancer, it inhibits growth
and promotes apoptosis of cancer cell. In neurodegenerative diseases such as Alzheimer's, it induces
protection against cognitive decline and neurodegeneration. It also improves insulin sensitivity and
reduces blood sugar levels in type 2 diabetics (T2DM). Anti-aging effects include increased protection
against cell damage and improved mitochondrial function. In terms of safety and tolerability, it is
considered a safe compound for most people, with mild side effects. The optimal dose has not yet
been established, as the doses used in different studies vary widely. We can conclude that resveratrol
has the potential to improve human health in a number of areas, such as those described above.
Further research in humans is needed before this polyphenol can be used to its full potential.
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