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Abstract. People’s ageing causes economic and social problems all
over the world. The article presents the results of the analysis of modern
research on ways and means that can eliminate the causes of ageing, prolong
the active longevity and working ability of the elderly. It has been
established that human health and longevity depend on the specific features
of a person’s nutrition and are affected by micronutrient deficiency in the
body caused by unbalanced diet. Considering the free radical theory of
ageing, which is based on the chemical nature and ubiquity of free radicals,
it has been found that consumption of plant foods rich in antioxidants
prevents oxidative damage to cellular structures, which is caused by reactive
oxygen species. It has been demonstrated that well-known plant
antioxidants, such as flavonoids and other polyphenolic compounds, have a
protective effect. They modulate energy metabolism in a way conducive to
well-being and longevity, and reduce the risk of chronic diseases and
ageing. It has been established that the antioxidant effect of flavonoids
involves scavenging of free lipoperoxide radicals, inhibition of nitric oxide
production, inactivation of peroxynitrite and other oxidants, inhibition of
xanthine oxidase and other radical-producing enzymes, chelation of metals.
Neuroprotective and radioprotective properties of flavonoids have been
revealed. Flavonoids can inhibit regulatory enzymes or transcription factors
that are important for the control of inflammatory mediators, affect
oxidative stress through DNA interactions, and enhance genomic stability.
Combinations of polyphenols can exhibit synergistic or additive beneficial
effects. It has been shown that the rational use of plant-based diets rich in
polyphenolic compounds helps to reduce the total mortality rate and, in
particular, mortality from coronary heart disease, to maintain sustainable
weight management, to decrease the frequency and severity of high-risk
conditions such as obesity, hyperglycaemia, hypertension, hyperlipidemia,
and improve the general condition in cases of long-neglected cardiovascular
diseases and diabetes.

Key words: ageing, edible plants, antioxidants, polyphenols,
flavonoids, geroprotectors.

Introduction. Formulation of the problem

Union [1]. According to the WHO, in 2050, the elderly are
expected to make up 22% of the world’s population [2].

People’s ageing causes economic and social problems
all over the world. According to UN calculations, the
world population will reach 8.5 billion by 2030, and the
population of most countries is expected to grow old. This
applies to many high-developed countries, including
Awustralia, the United Kingdom, Canada, the United States
of America, and the Member Countries of the European
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The elderly bear the brunt of morbidity and disability, of
merely a weak condition that needs care. Despite a
significant number of theories of ageing, the final cause of
ageing has not been established so far [3]. Most
researchers believe that the ageing process of the human
body is a disease that can be treated. There is an urgent
need of finding ways and means that will eliminate the
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cause of ageing, maintain active longevity, and efficiency
of the elderly.

Today, researchers on the ageing problem focus on
attempting to increase the duration of people’s active
longevity and efficiency by means of a variety of food
additives and pharmaceuticals. Much attention is paid to
how human health and longevity correlate with the
peculiarities of a person’s nutrition. An important problem
is the deficiency of micronutrients in the human body due
to the unbalanced diet [4,5]. That is why nowadays,
scientists pay attention to the pharmaceutical aspects of the
use of bioactive substances of various food plants. It is
established that the consumption of food products of plant
origin rich in antioxidants prevents oxidative damage to
cellular structures caused by reactive oxygen species
(ROS). It has been demonstrated that well-known plant
antioxidants, such as flavonoids and other phenolic
compounds, have a protective effect [6-8]. The low
bioavailability of flavonoids, which is largely due to their
chemical structure, can be improved by consuming food
appropriately processed. This processing can modify food
products chemically or physically and increase their
bioavailability [9].

The purpose of this review is to analyse the available
scientific information and generalise data on polyphenolic
compounds of edible plants, since these compounds have
a wide range of pharmacological properties and can
produce a geroprotective effect. The main objectives of
this study are:

— to determine the main directions of increasing the
body’s natural defences and prolonging healthy life due to
the geroprotective properties of polyphenolic compounds
of food plants;

— to establish the potential functions of polyphenols of
edible plants and the possibility of their use as
geroprotective agents.

Analysis of recent research and publications

Theories of ageing

At the end of the second millennium, there were
more than 300 theories explaining the phenomenon of
ageing [10-11]. The most widespread are the Theory of
reliability, the Immune theory of ageing, the Theory of
cross-linkage, the Free radical theory of ageing, and
the Molecular genetic theories of ageing.

The Reliability theory is a general theory of
failures of the body’s systems. The authors of the
theory view the human organism as a system with
certain  architecture  (reliability structure) and
predetermined reliability of its components. This
theory assumes that even the systems that consist
entirely of ageless elements (with constant failure
intensity) will nevertheless deteriorate (fail more often)
with age if these systems have excess irreplaceable
elements. It is considered that ageing is a direct
consequence of the excess of the system. The
Reliability theory also predicts a slowdown in
mortality at a later age with subsequent equalisation at
a later age as an inevitable consequence of the
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depletion of excess in old age. The theory explains
why the relative differences in mortality rates of the
populations compared (within a species) disappear
with age, and why there is a convergence of mortality
due to the exhaustion of the initial differences in excess
levels. Thus, the Theory of reliability is a promising
approach to developing a comprehensive theory of
ageing and longevity, which combines mathematical
methods with specific biological knowledge [12].

At the heart of the Immune theory of ageing are
age-related changes in almost all physiological
functions, including immunity. The human immune
system must cope with the lifelong and evolutionarily
unpredictable effect of various factors that underlie
profound age-related changes, which are referred to
worldwide as immune ageing. The main changes that
occur during the ageing of the immune system result
from accumulation of cellular, molecular defects and
involutive phenomena that occur simultaneously with
the hyperstimulation of both innate and adaptive
immunity. A lot of data confirm the view that age-
related immune dysfunction may at least partially
explain the ageing process. Further research is needed
to confirm the Immune theory of ageing [13-15].

The Molecular genetic theories of ageing are based
on the hypothesis that ageing is caused by the primary
changes in the apparatus of the cell. There are two
opinions about the processes in the primary changes of
the cell apparatus: the mechanism of ageing is genetically
determined in the cell, the manifestations of the old age
are a pattern established by nature; or they result from
errors accumulated in the genetic memory during the
evolution of living beings, from violation of genes
regulating repair systems that develop under the influence
of endogenous factors. Life expectancy is reduced by
ionising radiation and chemical mutagens, by defects of
DNA repair that accelerate the accumulation of damage in
the genome. Thus, ageing can be a programmed natural
process, a logical consequence of growth and maturation,
or the result of the accumulation of random errors in the
system of storage and transmission of genetic
information [16-18].

Among a number of theories explaining the
phenomenon of ageing, much of the modern scientific
world’s attention is drawn by the Telomeric theory, a
variation of the Molecular genetic theory of ageing.
From its point of view, ageing is the result of damage
to the genetic apparatus. The process is programmed
and associated with the expression of “old age” genes
at a certain stage of ontogenesis, which are the cause of
irreversible destructive changes in the cell. This theory
is confirmed by the presence of a Hayflick limit and a
telomeric cell division counter. A key point in the
Telomeric theory of ageing is studying the relationship
between the cell type, the presence of functionally
active telomerase, and the cell cycle arrest. The
mechanism of telomerase action is the completion of
nucleotide sequences in telomeric regions of DNA,
which are lost with each cell division [19-20].

Volume 15 Issue 3/ 2021



Hympiyionoezis, diemonozis, npobaemu xapuysarHs / Nutriciology, dietology, problems of nutrtion

From the 1940s, the Cross-linkage theory, as a
variety of the Molecular genetic theory of ageing, has
been seen as the primary reaction underlying age-
related changes. Crosslinking (bonding of two or more
large molecules together side by side) damages body
tissues, causes loss of elasticity, reduces swellability,
increases resistance to hydrolases and, possibly, to
enzymes in general. Crosslinking agents present in a
living organism include aldehydes, lipid oxidation
products, sulphur, alkylating agents, quinones, ionising
radiation-induced free radicals, polybasic acids,
polyhalide derivatives and polyvalent metals. The latter
four types of compounds act slowly, but also can
accumulate in the organism, forming a metabolic pool.
During a certain period of life, the organism
accumulates enough of all these potential crosslinking
agents to start the ageing process [21].

Of all theories, the Free radical theory of ageing,
which is based on the chemical nature and ubiquity of
free radicals, is the most popular and widely tested. It
proves that damage by reactive oxygen species is
crucial in determining life expectancy [10,22,23]. The
Free radical theory put forward by D. Harman in 1956
explains not only the mechanism of ageing, but also a
wide range of related pathological processes
(cardiovascular disease, weakened immunity, brain
dysfunction, cataracts, cancer, and some others).
According to this theory, cell dysfunction is caused by
free radicals necessary for many biochemical
processes. They are reactive oxygen species (ROS)
synthesised mainly in mitochondria, which can be
called energy factories of cells [23]. This theory is
based on the hypothesis that with age, mutations in
mitochondrial DNA will accumulate and lead to loss of
function with subsequent acceleration of cell death.
However, mitochondrial DNA mutations caused by
ROS, mitochondrial DNA accumulation, and the role
of antioxidants have not been fully studied [24].

To date, the final cause of ageing has not been
established. But, there is hope that the cause of ageing
will be discovered soon. Despite a significant number
of theories of ageing, most researchers believe that old
age is a disease that can and should be treated, that the
ageing program of the organism can be disabled, thus
turning off the mechanism that shortens human
life [25]. There is an urgent need to find ways and
means that will eliminate the cause of ageing.

Modern views on the problem of retardation of
ageing. The problem of how to delay ageing stimulates
scientific research in gerontology. Animal studies have
led to the discovery of several potential methods to
slow ageing, and some are already being tested in
human clinical trials. However, there remain many
uncertain aspects about the ethical framework for
conducting these studies and the implications of such
rejuvenation methods.

S. I. S. Rattan (2020) believes that of all theories
of ageing, only the physiological significance of
gradually accumulating molecular damage remains
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fully understandable. As for interventions in the ageing
process, there are three main areas: food, physical
activity, and social and mental activities, which
actually demonstrate the healing effect and retardation
of ageing. The dynamic nature of living systems with
the properties of interaction, interdependence,
adaptation, and constant restructuring requires holistic
and interactive modes of understanding and
maintaining health in order to slow down the ageing
process and extend the age limits of active life [26].
However, as J. Sholl notes (2020), discussions on
various aspects of ageing and longevity in
biogerontology often differ in approaches that focus
primarily on treating disease or on maintaining and
promoting health. However, there is still no health
theory in the health-related or ageing-related sciences
that could provide an integrative explanatory base
similar to other scientific theories [27].

It is known that the level of age-related
methylation of a set of cytosine-guanine dinucleotides
located at certain positions of DNA throughout the
genome is a highly reliable biomarker of ageing. In a
number of studies, ageing is seen as an epigenetic
mechanism, and it is suggested that biological age can
be reversed by reprogramming the genome [28-31]. A.
Ocampo et al (2016) and Y. Lu et al (2020) suggest
that rejuvenation of an ageing organism can be
achieved by gaining access to young epigenetic
information, partially encoded by DNA methylation, in
mammalian tissues. Partial reprogramming by short-
term cyclic expression of Oct4, Sox2, Klf4, and c-Myc
has been shown to improve cellular and physiological
signs of ageing and prolong life in a mouse model of
premature ageing [32,33].

It has been experimentally established that blood
transfusion in young mice (parabiosis) has a rejuvenating
effect on cells, tissues, organs, and functions of older
mice. Determining the factors of human blood
rejuvenation has led to considerable optimism about
finding affordable treatments for age-related diseases. The
first studies on blood rejuvenation in people with
Alzheimer’s disease have been launched. However, no
convincing results have been presented so far, and there is
no common opinion on the mechanisms or implications.
Transfusion data from young donors do not show results
regarding the survival rate of older patients. Besides, the
use of parabiosis to slow down ageing creates certain
ethical challenges regarding the distribution of health
care, the avoidance of imbalances, and equal access to
health care resources. The use of internal substances in
some people as a means to rejuvenate others creates a
serious ethical problem, because this method can create a
constant demand for certain types of blood. Rejuvenation
methods, which are only available to a certain part of the
society, significantly increase social inequality and lead to
undesirable consequences [34-36].

Flavonoids of food plants as anti-ageing agents.
For many years, a diet rich in fruits and vegetables has
been considered healthy, increasing life expectancy
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and reducing morbidity. Numerous studies have shown
that the beneficial effects of plant foods are mainly due
to the large number of bioactive polyphenolic
compounds they contain, mainly flavonoids. Human
studies of dietary nutrition have confirmed that
polyphenol supplements have positive effects on
health, especially in the elderly [37]. It has been
reported that dietary intake of polyphenols far exceeds
daily intake of vitamin C, vitamin E, and carotenoids.
Over the last two decades, polyphenolic compounds
have attracted much attention due to their wide
distribution in various foods and powerful antioxidant
properties [38]. Besides, polyphenols have been
reported to modulate energy metabolism in a way
conducive to well-being and longevity, and reduce the
risk of chronic disease and ageing [39-42].

Flavonoids belong to one of the most diverse and
widespread groups of polyphenolic compounds. More
than 9,000 names of flavonoids have been identified in
various species of many plants [43]. Flavonoids
include compounds with a C6—-C3-C6 structure of the
carbon skeleton. These compounds are usually
distributed as secondary metabolites of plants and are
found in stems or trunks, and in fruit, too. The structure
of flavonoid molecules is based on the structure of
flavan, which consists of two benzene rings and one
heterocyclic (pyran) ring. Flavonoids are classified
according to the chemical characteristics of carbon
bonds and by the number and position of hydroxyl
groups in more than 10 different categories, including
flavones, flavonones, flavonols, flavonols, isoflavones,
flavanols (catechins), and anthocyanidins [44-46].

The biosynthesis of flavonoids is carried out by
the shikimate and acetate pathways. The hydrocarbon
skeleton of flavonoids (two benzene rings), unlike
other phenolic compounds, has a double biogenetic
origin. One of the rings is a product of secondary
transformations of L-phenylalanine amino acid
(shikimate pathway). The synthesis of the second
benzene ring goes on in a complex of transformations
of p-coumaric acid. P-coumaric acid is pre-activated
with CoA, reacts with three molecules of activated
malonic acid, the side aliphatic chain is joined by three
acetate fragments, and after their intramolecular
closure, with the participation of the enzyme
chalconsyntase, the second benzene ring is formed. It
should be noted that it is chalcone with an open second
ring that is formed first. Then, with the participation of
the corresponding isomerise, it is converted into an
isomeric form, flavanone [47]. The plants of the
families  Fabaceae, Rutaceae,  Polygonaceae,
Rosaceae, and Asteraceae are the richest in flavonoids.

Flavonoids contain reactive phenolic radicals and
a carbonyl group in the molecule. Due to this, they are
involved in various metabolic processes, which
determines their biological activity. Recent studies
have shown that flavonoids have anti-inflammatory
properties and can inhibit regulatory enzymes or
transcription factors important for the control of
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mediators involved in inflammation. Flavonoids are
also known as powerful antioxidants that can reduce
tissue damage or fibrosis [48].

The antioxidant effect of flavonoids includes
scavenging free lipoperoxide radicals, inhibiting NO
production, inactivating peroxynitrite and other
oxidants, inhibiting xanthine oxidase and other radical-
producing enzymes, chelating metals, especially Fe (1)
and Cu (Il) [49]. Besides, flavonoids show
neuroprotective and radioprotective properties. They
can inhibit regulatory enzymes or transcription factors
that are important for the control of inflammatory
mediators, affect oxidative stress through interactions
with DNA, and enhance genomic stability. Treatment
with flavonoids can be a promising adjunctive therapy
to prevent pathophysiological brain damage [50,51].
The use of polyphenols to prevent disorders associated
with ageing has appeared promising in various model
organisms [37].

However, the safety and potential health benefits
of long-term human use of polyphenols in their pure
form are still uncertain [37]. It should be noted that
plant foods can contain at least a few or even hundreds
of polyphenols [52], and some diets, such as the
Mediterranean diet, include many foods rich in
polyphenols, which together contain 290 different
polyphenols [53,54]. So, it can be a mistake to attribute
the benefits of consuming certain polyphenol-
containing products to certain polyphenols, which are
often administered in much higher doses, especially in
animal and in vitro studies, than polyphenols that
people can consume with appropriate food or dietary
supplements [55]. In future, it can be more appropriate
to investigate the beneficial effects of combining
several polyphenols or products rich in polyphenols.
Combinations of polyphenols can reveal synergistic or
additive beneficial effects [54,56].

A. Yashin et al. (2017) report that the antioxidant
activity of polyphenolic compounds is mainly due to
their redox properties, such as adsorption and
neutralisation of free radicals, singlet and triplet
oxygen quenching, or decomposition of peroxides.
Typically, flavonoids have higher antioxidant activity
against peroxyl radicals than phenolic acids do due to
the presence of several hydroxyl groups [57]. Studies
by N.C. Cook and S. Samman (1996) showed that
quercetin was the main dietary flavonoid in the
Netherlands, followed by kaempferol, luteolin, and
apigenin. The most common dietary source of
flavonoids is onion (Allium cepa L.), which accounts
for 29% of total consumption (approximately
23 mg/day as aglycones) [58].

Wojdylo et al. (2007) measured antioxidant
activity and identified polyphenolic compounds in
32 plants. 1t was found that quercetin, luteolin,
apigenin were the predominant flavonoids in these
plants in addition to phenolic acids [1]. Yao et al.
(2004) studied flavonoids in plant foods and the health
effects of flavonoids. It was noted that cumin (Carum
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carvi L.) and peppermint (Mentha piperita L.) were
good sources of flavonoids (naringenin, eriodictiol),
parsley (Petroselinum crispum L.) and thyme (Thymus
vulgaris L.) were sources of flavones (apigenin, chrysin,
luteolin, diosmetin), and onions (Allium cepa L.) were
sources of flavanols (isoramnetin, kaempferol,
quercetin, myricetin, rutin) [59]. The study by W. Zheng
and S. Y. Wang (2001) showed that Greek mountain
oregano (Origdnum vulgdre L. ssp. Hirtum), fragrant
marjoram (Origanum majorana L.), Mexican oregano
(Lippia graveolens L.) had a higher total content of
polyphenols in various herbal extracts studied, with the
total polyphenol content 11.8+0.60, 11.65+0.29,
17.51£0.22 mg/g respectively (the results were
expressed in milligrams of gallic acid equivalent (GAE)
per gram of raw weight) [60].

Shan et al. found that cloves (Syzygium aromaticum
L.) contained the largest quantities of flavonoids (366.5
mg per 100 g), followed by dill (Anethum graveolens L.)
(241.2), cumin (Carum carvil.) (171.9), coriander
(Coriandrum sativum L.) (167.2), rosemary (Rosmarinus
officinalis L.) (37.8), mint (Mentha piperita L.) (23.2),
basil (Ocimum basilicum L.). (21.0) and sage (Salvia
officinalis L.) (20.5) [61, 62]. Not surprisingly, spices
and herbs top the list of 100 products with the highest
content of antioxidants. Their antioxidant activity is ten
times higher than that of fruit and vegetables.
Antioxidant properties of some spices showed a positive
correlation with their corresponding total concentrations
of polyphenols [63,64].

Effect of the diet on life expectancy and
reduction of morbidity. The nutritional composition of
the diet and the metabolic state of the human organism
are closely related. Any prolonged violation of this
connection leads to functional and organic disorders in
the digestive system, blood circulation, bone tissue,
immune system. Rationally constructed nutrition of
older people helps to optimize the metabolic state of the
organism and increases the level of the body’s protective
response to adverse environmental factors. Of particular
importance is the factor of nutrition during the progress
of age-related pathologies. Recently, a lot of
experimental and clinical materials have been
accumulated by gerontologists and geriatricians. These
materials suggest that nutrition that lacks balance of
essential nutrients and energy is the cause of major
pathologies in old age [65].

Rational nutrition is one of the mechanisms of
protection against ageing. Food contains substances,
some of which accelerate ageing and others slow it
down. By regulating the amount and frequency of the
intake of this or that substance, eating more of one food
and less of another, you can create a geroprotective
effect for the organism. One of the theories of
retardation of ageing views the limited calorific intake,
with the need in other necessary nutrients satisfied, as a
non-genetic intervention that slows down the internal
rate of ageing of mammals [66,67]. According to
experimental models of calorific restriction in mammals,
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reducing the calorific intake by ~40% of the diet
throughout an animal’s life increases the maximum life
expectancy by 30-40% [68]. Limiting the calorific
intake can promote longevity by reprogramming the
metabolism with a transcriptional shift towards lower
energy metabolism and increased protein biosynthesis
and turnover. It is shown that not only does life
expectancy increase, but immune processes, too,
intensify significantly (e. g., increased protection against
stress, infections, cancer) [69]. However, long-term
studies are difficult enough to perform in humans. The
lack of data from human models is mainly because this
intervention is too rigorous to be easily maintained.
Another limitation is the length of human life [67].

C. J. Murray et al. (2013) note that the most serious
dietary risks are diets low in fruit, nuts, seeds, and
vegetables, but high in sodium, processed meat, and
trans fats. [70,71]. Plant-based diets are associated with
a reduction in overall mortality and mortality from
coronary heart disease [72,73], reduced need for
medication [74], sustainable weight management [76],
lower frequency and severity of high-risk conditions
such as obesity, hyperglycaemia, hypertension,
hyperlipidaemia, and improved condition in advanced
cases of cardiovascular disease and type 2 diabetes [71].

It has been shown that the population of Okinawa is
characterised by reduced morbidity and mortality, and
the world’s largest percentage of people over the age of
100 live on this island. There is a hypothesis that the life
expectancy of this category of people without
disabilities may be due to a diet based on vegetables,
grains, soya, fruit, fish, and seaweed and is characterised
by low calorific intake (less by about 20% than in the
rest of Japan, and less by 40% than in the US) [67].
However, A. J. Dirks and C. Leeuwenburgh (2006)
believe that despite a lot of data on the health benefits
and reduction of the ageing rate resulting from a reduced
calorific intake in animal models, it is quite likely that
these beneficial effects will be lost with calorific
restriction of people’s nutrition [66].

M. E. Walsh et al. (2014) indicate that dietary
restriction prevents a number of age-related pathologies,
including loss of myenteric neurons, hearing loss,
cataracts, insulin resistance, and loss of skeletal muscles.
However, although dietary restrictions are thought to
reduce oxidative stress, these data are ambiguous and
have not been comprehensively revised. Three
mechanisms may be responsible for the antioxidant
effect of dietary restriction. In particular, dietary
restrictions can reduce the production of reactive oxygen
species, increase the activity of antioxidant enzymes or
the circulation of oxidised macromolecules. These
mechanisms are interrelated and often lead to unclear
results. For example, dietary restrictions can lead to
decreased expression of antioxidant enzymes, but this
may be due to reduced production of reactive oxygen
species [77]. Besides, in case of ageing and diseases, the
protective effects of dietary restriction are possibly
mediated by a number of mechanisms, including the
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prevention of apoptosis in postmitotic cells [78],
preservation of stem cell function [79], reduction of
inflammation [80] and reduction of senile cells [77,81].
It has been proved that many flavonoids, which are part
of food diets, affect the process of cellular ageing and
prolong the life of invertebrates. Cellular ageing is
characterised by cellular hypertrophy (cell growth in the
absence of cell division). Resveratrol, quercetin, butein,
fistein, piceatanol, curcumin, and other flavonoids affect
the process of cellular ageing by activating or
inactivating the genes that regulate this process [82].

The impact of food diets on the health of people of
all ages is complex and multifactorial. It depends on the
environment, culture, religion, eating habits of people in
one or another country. Obviously, food should be
attractive to the elderly in appearance, texture, colour,
taste, and aroma. The food industry and catering
establishments could develop dishes for the diets of
senior age and elderly people [83-85].

Conclusion

People’s ageing makes researchers think how to
prolong people’s lives and reduce their dependence on
the health and social care system. There is a need to
improve the body’s defence mechanism with the fewest
side effects. Further research is needed to solve a
number of problems. In particular, it is important to
clarify whether the ageing process can be slowed down,
limited, stopped, or reversed. The purpose of research
into the ageing process should not be to increase human
longevity regardless of the consequences, but to increase

active longevity, devoid of disability and functional
dependence.

The potential function of polyphenols as anti-ageing
compounds in humans has been well confirmed by
different studies indicating their possible role in both
preventing age-related diseases and slowing ageing
down. Animal studies demonstrate that healthy life
expectancy can be extended by changing eating habits
and using diets that contain flavonoids and other
polyphenolic compounds of plant origin. However, the
mechanisms associated with the anti-ageing process in
people still require detailed study and understanding of
the effects of polyphenolic compounds in plant foods.

In order to increase the body’s natural protection
and prolong healthy life expectancy due to the
geroprotective properties of bioactive substances of food
plants, some future directions of research have been
suggested. These include: accurate identification of
certain bioactive substances of food plants that have an
impact on prolonging healthy life expectancy,
establishing their synergistic interactions among
different plant compounds, their bioavailability and
bioefficiency, conducting well-controlled clinical trials
in humans to determine the actual effects of bioactive
substances in food plants (both well-known plants and
the ones studied insufficiently) for all age groups, as it is
already known that different people grow old
differently. Only on the basis of the results of well-
controlled clinical trials, can it be recommended how to
consume certain bioactive substances of food plants,
whether in the form of food and pharmaceutical
additives or as components of industrial or individually
made food products.
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Amnoranisi. CTapiHHsI HaceJICHHs CTBOPIOE EKOHOMIYHI Ta COLialbHI IPOOIEeMH ISl CYCIIIbCTBA Y BCbOMY CBIiTI. ¥ cTarTi
MOKa3aHi pe3yibTaTH aHajJi3y Cy4acHHX IOCII/DKEHb IOJ0 CIOco0iB i 3aco0iB, SKi MOXYTh YCyBaTH HPHYMHH CTapiHHS,
MPOJIOBKYBaTH AaKTHUBHE JOBTOJITTSA 1 MPale3AaTHICTh JIIOJCH MOXUIIOrO BiKy. BCTaHOBIGHO B3a€MO3B’SI30K 370pOB’S i
JIOBTOJITTS JIFOAWHHU 3 OCOOJIMBOCTSIMH 1i XapuyBaHHs, Ae(IIIMTOM MIKpPOHYTPIEHTIB B OpraHi3mi depe3 He30aTaHCOBaHICTh
XapuoBOTo pauioHy. Ha OCHOBI BUIbHOpaAMKAIBHOI TEOpii cTapiHHs, sSKa 3aCHOBaHAa Ha XIMIUHIM MpUpoAl 1 MOBCIOAHIN
MPUCYTHOCTI BUTPHHUX PAAMKANIB, BUSBICHO, IO CIIOKMBAaHHSA XapyOBUX MPOAYKTIB POCIMHHOTO MOXOMKEHHS, OaraTmx
AQHTHOKCHIAHTaMH, 3a100irae OKHUCIIOBAJbHUM IIOLIKOJDKEHHSAM KIITUHHHX CTPYKTYP, COPHYMHEHHX aKTUBHHUMH (opmMamu
KHCHIO. 3axUCHHUH e(eKT MpoAeMOHCTPOBAHO IS 100Ope BiJOMHX POCIMHHHUX aHTHOKCHIAHTIB, TAKHX K (HIAaBOHOIAM Ta iHII
NONMi()EHONBHI CIOJIYKH, SIKI MOIYJIOIOTh EHEPreTHYHUH MeTaboJli3M CIIocoOOM, CHPHUSITIMBUM JUISI CaMOIOYYTTS Ta
JIOBTOJITTS, Ta 3MEHIIYIOTh PH3HK XPOHIYHUX 3aXBOPIOBAaHb i CTapiHHA. BcTaHOBIEHO, IO aHTHOKHCIIOBAJIBHHH edexT
(I1aBOHOINIB BKIIIOYAE MEPEXOIUICHHS BUIBHUX JIIONEPOKCHIHUX PpaIWKaliB, IMPUTHIYCHHS NPOIYKLii OKCHAY a3oTy,
JIe3aKTHBAIII0 TMEPOKCIHITPUTY 1 IHIIMX OKHCIIOBAaYiB, iHriOyBaHHSA KCAaHTHHOKCHIA3W Ta IHIIMX PaJUKAIIPOIYKYHOUHX
CH3UMIB, XeNaTyBaHHS MeTaniB. BHABICHO HEHPONPOTEKTOPHI Ta Pagio3aXxWCHI BIACTHBOCTI (1aBoHOINIB. BoHM MOXYTh
iHTi0yBaTH peEryIsATOpHI (epMeHTH a0o0 (PakTOpH TPAHCKPUIIi, SKi BAaXIUBI A7 KOHTPOJIO MEIiaTopiB 3amajieHHS,
BIUIMBAIOTh Ha OKHCIIOBaJbHUI cTpec uepe3 B3aemoxiro 3 JIHK Ta mocwmorores reHoMHy crabinbHicTs. KomOinamii
noi()eHOIIB MOXKYTh BUSIBISITH CHHEpriyHi abo aguTHBHI cnpusTiuBi edektr. I[TokazaHo, 0 pamioHaIbHE 3aCTOCYBAHHS
POCIIMHHMX Ji€T, OaraTux MNOMi()CHOJBHHUMH CIHOJIyKaMM, CIpUSE€ 3HIDKEHHIO 3arajlbHOi CMEPTHOCTI i CMEpPTHOCTI Bij
ileMigyHOI XBOpOOW cepllst, MiATPUMI CTaJOro YIpPAaBIiHHSA Baror Tijia, 3HWKEHHIO YaCTOTH 1 TSDKKOCTI CTaHIiB BHCOKOTO
PH3HKY, TaKMX SIK OXKMPIHHS, TiNeprilikeMis, TiepTeH3is, TimepimifeMis i MOKpalleHHIO CTaHy INPU 3alyIeHUX CepleBO-
CYIVHHUX 3aXBOPIOBAHHSAX 1 iabeTi.

KniouoBi ciioBa: crapiHHs, Xap4oBi pOCIHHHU, aHTHOKCUAAHTH, TTONi(heHONH, (pIaBoHOIAH, TepOIIPOTEKTOPH.
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