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Abstract: Polyphenols in fruits can be useful supplements to conventional therapy. Polyphenols are the predominant
contributor to the total antioxidant activities of fruits. The antioxidant activity is intended to aid swimmers' capacity to
recuperate as they experience high levels of oxidative stress and inflammation. In order to reduce swelling in
competitive swimmers, this review evaluates scientific literature that offers recommendations for fruits' anti-
inflammatory properties. The anti-inflammatory impact of polyphenols on overworked systems seems promising: most
of the studies analyzed seem to reveal fruit consumption as the natural way to reduce inflammation. The chemical
composition of the fruit undoubtedly has a preventive or therapeutic effect in young people, the anti-inflammatory
effects are not attributed only to polyphenols, but to all the active components in the fruit, but the mechanism of
operation is still a subject of study to determine the exact potential in prevention and treatment inflammations, for the

creation of treatment strategies in performance athletes.
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Introduction

We began with the idea that high-performance
swimmers have a variety of inflammatory
variables in their bodies, so we thought it was
important to research the nutritional intake
required in an anti-inflammatory diet. As a result,
we examined all the data we could find in
publications from open access journals concerning
the anti-inflammatory capabilities of polyphenols
in fruits as well as data about inflammations that
affect competitive swimmers. We developed our
own ideas and suggestions about fruit eating
based on this information.

More and more researchers, in recent years, are
focusing on the study of fruits regarding their
composition and pharmacological activities,
although the culture of using medicinal plants and
natural products to treat or prevent various
diseases has ancient roots and continues today in
many parts of the world. (Kiki et al., 2022;
Bojarczuk et al., 2023)

If some antioxidant mechanisms do not remove
the free radicals from the cell, oxidative stress will
result. Cellular DNA, proteins, and lipids are
negatively impacted by reactive oxygen species.
As a result, the cell's structure and essential
processes are both impacted (Cutler, 2005). These
subcellular organs will be impacted by the
oxidative damage that has built up in the
mitochondria, which will result in a reduction in
the amount of adenosine triphosphate produced as
energy (ATP). As DNA integrity-preserving
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molecular processes become less effective,
mutations build up over time (Afanes’ev, 1 2005).
Through a variety of non-enzymatic processes
including glycation or oxidation, proteins go
through post-translational modifications. Specific
systems will no longer be able to get rid of these
changed proteins, which then form aggregates that
build up inside cells and lead to malfunction or
inflammation (Afanes’ev, 2005).

Ignoring inflammation contributes to the body's
excessive production of free radicals. Athletes
who consume enough nutrients can avoid
hazardous conditions, physiological tension, and
malfunction brought on by damaging external
forces. As  long-term  anti-inflammatory
medications can have an impact on kidney and
liver functioning, which are already under
extreme stress from athletes' continual exertion,
the nutritional assistance is required to sustain
regular biological processes is the all-natural
solution to the problem of chronic inflammation.
We ponder if strictly regulating each swimmer's
daily diet might be able to stop numerous
inflammatory processes.

Literature review

Inflammation is a complex biological process that
is part of the body's defense mechanisms to
aggression that must be neutralized or eliminated.
(Ortet et al., 2022) It is a reaction of the body to
an infection, irritation, or injury and it can affect
most organs and tissues. It is manifested by
redness, fever, swelling and pain, and restriction
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of movement in addition to other factors such as
heat, physical trauma, exposure to radiation, and
irritating chemicals. (Ortet et al., 2022)
Inflammation can be acute (body response to
wounds or infections) and chronic (it is
manifested by the occurrence of side effects that
can underpin many diseases). The most common
inflammation occurs in the joints and is
manifested most often through pain and slow
movements. (Chen et al., 2021)

The majority of swimming athletes' injuries and
complaints are caused by repeated microtrauma or
overuse, with many of these problems stemming
from improper technique and poor swimming
biomechanics (Pollard et al., 2004; Kammer, et
al., 1999). The negative regulatory system seems
to be faulty when persistent inflammation
develops (lwu, 2017). Although inflammation is
usually a protective reaction (in response to
toxins, allergens, or microorganisms), prolonged
and uncontrolled inflammation can be harmful to
the tissues involved. This can happen when
repetitive motions cause inflammation.

Respiratory issues are also linked to the
swimming pool environment (WHO, 2006;
Fernandez-Luna et al. 2013). Competitive

swimmers spend a lot of time in an unhealthy
environment, and studies have shown that they

can develop asthma, bronchial
hyperresponsiveness, eye, throat, and nose
irritation, coughing, wheezing, and chest

tightness. (Swinarew et al., 2020)

A significant incidence of bronchial reactivity on
exercise challenge tests, as well as persistent nasal
symptoms, have been found in investigations of
competitive swimmers (Bougault et al., 2010;
Clearie et al, 2010). There has been evidence of
neutrophilic airway inflammation in studies on
elite swimmers (Pedersen et al., 2008), and more
recently, it has been proposed that airway
dysfunction in competitive swimmers may be
caused by a noncellular (perhaps neurogenic)
inflammation (Clearie, et al., 2010). Although
other inflammatory patterns may be elicited, the
lack of any increase in exhaled nitric oxide in
swimmers as reported in studies (Clearie et al.,
2010; Pedersen et al., 2008; Carraro et al., 2006)
suggests that the combination of disinfectant
chemicals such as chlorine and physical activity
of swimming is related with any eosinophilic
"asthma-like" inflammation, chronic  nasal
symptoms (Bougault et al., 2010), and a high
preponderence of bronchial response to high-
exertion tests (Clearie et al., 2010). There has
been  evidence of neutrophilic  airway
inflammation in studies on elite swimmers
(Pedersen et al., 2008).
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Furthermore, although it has been well shown in
adults (Pedersen et al., 2008), the issue of airway
injury in competitive swimmers is currently being
discussed in teenagers (Clearie et al.,, 2010;
Pedersen et al., 2008). To better address the
temporal aspect of possible harmful effects of
chlorine on swimmers, a fuller understanding of
the effects of chlorine exposure on youngsters
through time is therefore unquestionably
necessary (Piacentini, 2011).

Competitive swimmers can burn up to 5,000
calories in a four-hour practice session and use
between 1.5 to 3 times more energy than active,
untrained people. (Peterson, 2019) The remaining
energy requirements must then be satisfied by
consuming necessary fatty acids, particularly from
sources like fish and plants that are naturally anti-
inflammatory. To help swimmers adapt resiliently
to the strain and demands of rigorous training, it is
recommended that they consume an adequate
amount of nutrient-dense meals each day (whole
grains, fresh produce, and lean protein).
(Khodaee, et al., 2016)

Every meal need to have about 20-25 percent
lipids, ideally unsaturated, 25-30 percent protein,
a combination of meat and vegetables, and 45-50
percent carbs, preferably of the low glycemic
index (Marinof et al., 2016). Through interactions
between vitamins and minerals, a diversified diet
enhances nutritional intake and absorption.

Each athlete is different. It is crucial that athletes
are not compared to one another since no two
athletes will have the same nutritional needs or the
same food and hydration regimen.

Due to the phytochemical richness of fruits,
vegetables, and whole grain cereals, eating is
presently advocated by health authorities.
(Hassimotto et al., 2005; Larsson et al., 2012)
Nutraceuticals such as polyphenols, flavonoids,
folates, minerals, and vitamins C and B are all
found in vegetables and fruits, as well as
carotenoids like lycopene and -carotene.

More and more scientific research has been
conducted recently to prove that there are certain
components in fresh and dry fruits and vegetables
that have real benefits for human health. (Garcia
Mier et al., 2013) Researchers have proven the
action of polyphenols as antiproliferative,
antioxidant, antimicrobial, anti-inflammatory,
cardioprotective, anti-itch, and antidiabetic
activity. (Manach et al, 2004; Sur et al, 2008;
Gonzalez-Molina et al., 2010; Hanhineva et al,
2010; Feregrino-Pérez et al, 2011; Cardador et al,
2022; Silva, et al., 2012; Fresco, 2006; Jiao et al,
2010)

Selecting a natural-coloured diet guarantees both a
diversified and balanced diet. High-performance
athletes who utilize nutritional supplements had
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reduced levels of dietary insufficiency. (Sousa et
al., 2016) In human bodies, flavonoids and other
polyphenolic  chemicals have a stronger
preventative function by helping to halt or reduce
the progression of illnesses and so maintaining
good health. Based on the information now
available, flavonoids ingested from plant foods
cannot be absorbed by the body in a quantity that
results in negative consequences, as no
pathological process has been identified in
vegetarians that may be connected to excessive
flavonoid consumption. Anthocyanins have a
number of positive health effects, including
increased ocular blood flow and protection against
degradation of photoreceptor cell function during
retinal inflammation. (Elez, 2012)

The effects of a flavonoid chemical that has been
taken out of food, cleaned, and taken long-term in
large levels as a dietary supplement have not been
studied in any detail. The outcomes of research
involving various pharmaceutical product types in
relation to the secondary effects noted, ie the
periods of use that must be complied with and the
medical surveillance.

Anthocyanins provide a variety of health
advantages, including increased ocular blood flow
(Ohguro et al., 2012) and protection against
degradation of photoreceptor cell function during
retinal inflammation. (Miyake et al., 2012) Each
fruit has its own unique blend of polyphenols and
in Table 3 we find all of this. Fruits, both fresh
and dried, are an essential part of our daily diet
and are abundant in antioxidants. It has been
demonstrated that eating fruits full of antioxidants
can prevent numerous degenerative illnesses. The
fruit must be ingested every day, even though
there may be variations in concentration between
each slice of fruit on the plant and even between
the different pieces of a single slice of fruit,
depending on the length of sunshine exposure.
The flavanols are present in the outer and other
tissues (skin and leaves) because their
biosynthesis is stimulated by light. (Price et al.,
1995) The genotype/cultivar, growing condition,
ripening stage, postharvest management, and
cooking  circumstances all  affect the
nutraceuticals' content. (Luthria et al., 2010;
Shahidi, 2009; Heredia et al., 2009; Yahia et al.,
2010; Menichini et al., 2009; Matsufuji et al.,
2007)

Other research has demonstrated the significance
of elements including ripeness, UV exposure,
postharvest storage, and processing techniques on
phytochemical composition. (Par et al., 2000) The
guantities of phytochemical antioxidants were
also shown to be influenced by heredity and
whether or not the fruit's skins were consumed,
according to recent research on various apple and
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strawberry fruits. (Tasao et al., 2003; Rekika et
al., 2005)

Secondary metabolite levels in plants are also
known to be influenced by environmental
variables such as location, growth season, soil
type, and mineral status. (Tasao, et al., 2006;
Manach et al., 2004) Polyphenols don't work by
themselves. (Tsao, 2010) It has been shown that
polyphenols have a role in vitamin regeneration
and can act as a co-antioxidant. (Zhou et al., 2005)
A complex phytochemical cocktail is present in
each plant containing anthocyanins (Lila, 2004),
and not all polyphenols are as well absorbed. This
implies that the eating of any food may impede
the absorption of polyphenols and that the only
way to get high plasma concentrations would be
to take supplements apart from meals. (Manach et
al., 2004)

More frequently, cells react to polyphenols by
direct interactions with signal transduction
receptors or enzymes, which may change the
redox status of the cell and cause several redox-

dependent events. (Halliwell et al., 2005;
Moskaug et al., 2005; Forman et al., 2005)
Purified phytochemical antioxidants in high

guantities can have undesirable consequences.
(Lowe et al., 2006) Numerous polyphenols and
carotenoids' bioavailability hasn't been well
studied, and there aren't any suggested daily
amounts for any particular substances. Consuming
a tioxidant-rich dietary supplements should be
done with caution until further toxicological
research proves otherwise. (Tasao et al., 2006)
The whole composition of all fruits and
vegetables is yet unknown to science, thus it is
impossible to determine the ideal daily calorie
intake, especially in terms of health benefits.
Little information is available regarding possible
synergistic ~ or  antagonistic biochemical
interactions among polyphenols contained in
fruits and vegetables. (Tasao et al., 2006)
Materials and methods

A systematic literature review has a surprisingly
positivistic aspect that comes from well-defined
processes that aim to objectify the process by
minimizing biases and mistakes while looking for
high-quality instances and evidence of the
researched phenomena in the topic literature.
(Weed, 2005) The purpose of a systematic
literature review is typically to: a) outline and
evaluate the existing scientific achievements of
the phenomenon under study; b) outline the
challenging areas and develop research questions
that could add to the body of knowledge already
known; c) evaluate the research methods
employed by other authors; d) evaluate the
research findings of other authors; and e) develop
one's own literature base.
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A systematic review of the literature is conducted
using highly well-defined, repeatable techniques,
which include numerous steps and are discussed
at length in the methodological assumptions
section of the review.
Steps taken in planning this review:

- choosing the theme,

- outlining the treated aspects:

e the inflammatory process in swimming
athletes

¢ polyphenols from fruits eaten raw

- going through the specialized literature,

- the choice of databases,

- choosing the composition of the fruits,

- the choice of inflammations in swimming
athletes,

- selection of articles.
Database search
This Article has complied with the criteria for
Preferred Reporting Items for Systematic Reviews

and Meta-Analyses (PRISMA) in the screening
process of the existing bibliographic sources
(Moher et al., 2009).

Inclusion and exclusion Criteria for Studies.

From online databases, including Taylor and
Francis Online, ResearchGate, ScienceDirect and
PubMed Central 860 bibliographic were extract
from these databases, and 232 sources were
included in this review. The eligible sources were
included based on the following criteria: 1)
studies focusing on research (swimming as a
competitive sport); 2) aliments related topics
(fruits); 3) medical studies focusing on anti-
inflammatory research (polyphenols); 4) human
studies. Conversely, sources were excluded based
on the following criteria: 1) they were non-human
studies (animal studies); 2) contacted sport non-
related data; 3) they are not reported to the
specific investigated theme or not enough
information was available.

Tabel 1 Number of records identified in electronic Databases (n = 860) for all bibliographic search

Detabases Eligible sources criteria
Swimming as a Fruits Polyphenols
competitive sport
Taylor and Francis Online 125 98 56
ResearchGate 70 86 27
ScienceDirect 97 82 30
PubMed 43 76 70
Number of records 335 342 183

Table 2 Number of eligible criteria included in article in rapport with the selected databases

Criteria Articles excluded
Non-human Duplication Non relevant
studies information
Swimming as a competitive sport - 48 109
Fruits 78 104 158
Polyphenols 43 29 59
Number of records 121 181 326
A number of 335 of articles about swimming, 342 - ResearchGate

articles of fruits and 183 of polyphenols were
systematically reviewed in the specialized
literature as eligible sources. Over the course of 6
months we went through a number of databases
such as:

- National Library of Medicine National
Center for Biotechnology Information -
https://www.ncbi.nlm.nih.gov

- Taylor and  Francis
https://www.tandfonline.com

- MDPI Journals - https://www.mdpi.com

- Oxford Academic -
https://academic.oup.com

- Science Direct Journals and Books -
https://www.sciencedirect.com

- Academia - https://www.academia.edu

- Elsevier - https://www.elsevier.com

Online -

https://www.researchgate.net.

The development of AGEPs (advanced glycation
end products) is thought to be the beginning of a
series of events that might lead to tissue damage
as a result of oxidative stress and the buildup of
free radicals. (Ramasamy et al., 2007) The AGEPs
bind to the particular RAGE receptor, increase
oxidative stress, and cause inflammation by
forming conjugates with proteins. The heart, lung,
and skeletal muscle all have this RAGE receptor,
which is a multiligand member of the
immunoglobulin superfamily. (Basta, 2008)

It has been established beyond a doubt that
AGEPs contribute to the vicious cycle of
inflammation. A number of processes, including
the reduction of superoxide dismutase (SOD) and
catalase activity, the depletion of glutathione
stores, and the activation of protein kinase C, have



https://www.ncbi.nlm.nih.gov/
https://www.tandfonline.com/
https://www.mdpi.com/
https://academic.oup.com/
https://www.sciencedirect.com/
https://www.academia.edu/
https://www.elsevier.com/
https://www.researchgate.net/

Journal of Sport and Kinetic Movement N[N AViel R0}

been proposed to relate AGEPs to an excess
generation of free radicals. Studies that
demonstrate how N-carboxymethyl-lysine, one of
the AGEPs molecules, is directly produced when
the myeloperoxidase pathway is activated have
revealed a direct connection between the synthesis
of AGEPs and inflammation. (Sell et al., 2012)
Through repetitive movements, tendons that are
used the most in a swimmer's life might receive
less blood flow. Poor blood supply and difficulty
in getting nutrients to tendons can contribute to
tissue damage and inflammation, which is why it's
important to do all that it can to improve
circulation, nutrient intake, blood pressure levels,
and body wide inflammation.

Chlorine-organic matter reactions can produce
chemicals that irritate the respiratory system and
cause upper and lower respiratory Symptoms.
Hypochlorite ions and hypochlorous acid, which
are present in the water for disinfection, along
with chemical compounds created by reactions
with nitrogen-containing substances brought into
the water by swimmers in the form of, for
example, skin, urine, sweat, and cosmetics, cause
mucosal problems in the environment of indoor
swimming pools. (Fornander, 2015) Elite
swimmers have higher rates of atopy, rhinitis,
asthma, and airway hyperresponsiveness than the
overall population.

Significant airway inflammation and
hyperresponsiveness  were identified in
competitive athletes by Bougault V. et al.

However, the majority of top athletes had
bronchial epithelial injury that could have
accelerated the onset of airway
hyperresponsiveness. (Bougault et al., 2009)
Swimmers' airways are irritated by the chemicals
used in swimming pools, making them more
susceptible to external stressors like allergens or
infection agents. Biomarker studies demonstrating
that chlorination products can affect the lung
epithelial  barriers acutely or chronically
corroborate this hypothesis. (Bernard, 2007,
Bernard et al., 2003; Bernard et al., 2007)

Otitis externa, sometimes known as swimmer's
ear, is a painful ear canal infection and
inflammation. The ear canal appears red and
enlarged as a result of the removal of the lipid
layer, which serves as a protective coating across
the ear canal.

Health professionals advise fruit eating every day
because of the phytochemicals found in fruits.
Nutraceuticals found in wvegetables and fruits
include vitamins C and B, carotenoids like
lycopene and -carotene, polyphenols, flavonoids,
folates, isothiocyanates, glycosylates, and
minerals. (Pace et al., 2017) The major objective
of scientific investigation in recent years has been
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the connection between fruit intake and health
advantages. Polyphenols' antiproliferative,
antioxidant, estrogenic, antimicrobial, anti-
inflammatory, cardioprotective, and antidiabetic
effects have been demonstrated by researchers.
(Bakhiya et al., 2017)

Phytonutrients in fresh fruits.

Antioxidants, also known as phytonutrients, are
substances that exist naturally in plants, such as
those that produce fruits, vegetables, grains,
legumes, seeds, flowers, leaves, and bark.
(Macready et al., 2014). In recent years, mounting
data has suggested that carotenoids and
polyphenols, two main classes of phytochemicals,
may significantly contribute to the prevention of
many chronic illnesses, either alone or in
conjunction with other vital nutrients. (Miyake et
al., 2012) Most of the components that make up
the overall antioxidant activity of fruits are
polyphenols from phytochemicals. Flavonoids,
vitamin C and E, and other nutrients found in
fruits and vegetables are thought to have a role in
the body's main defensive mechanism. Studies

have revealed that some foods have anti-
inflammatory effects, even if there isn't a
miraculous cure-all at the grocery store.

(Sadowska-Krepe, 2015)

The amount of anti-inflammatory food consumed
each day should be based on how much energy
swimmers use. Each vitamin must be consumed in
a minimal quantity for it to have any effect on the
body. What dosage is necessary for swimmers,
without going beyond certain limits for particular
meals that also cause adverse reactions?
Flavonoids: anthocyanidins (cyanidin — in cherry,
raspberry, strawberry; delphinidin and
pelargonidin — in red, blue, purple fruits, apigenin
— in stored fruits; petunidin, malvidin), known as
bioflavonoids, are linked to a wide range of health
benefits (in red, blue, purple color, in berries,
purple sweet potato, apples). Anthocyanins are
found especially in the skin but, for some of red
fruit, they also are in the flesh, like in cherries and
strawberries (Cassidy et al., 2015); flavones
(chrysin — in fruit skin; apigenin, rutin — in citrus);
flavanones (are present in high concentrations
thus: naringin — in citrus, grapefruit; naringenin,
sakuranetin and taxifolin — in citrus; hesperidin —
in oranges); flavonols (kaempferol — in grapefruit;
quercetin — in berries, apples; myricetin — in
berries, wine;  isorhamnetin);  flavanonols
(engeletin and astilbin — in white grape skin;
taxifolin — in citrus fruits); isoflavones (genistein,
daidzein); neoflavonoids and chalcones — in apple;
flavanols or flavan-3-oils are very strong
antioxidants, with many potential health benefits;
they are found in many types of fruit: catechin
(epicatechin, epigallocatechin, Clausen-3-
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epicatechin), the richest source is apricots, which
contain 250 mg/kg of fresh wt., and procyanidin -
condensed tannins that are responsible for the
astringent character of the fruit; are found in
grapes, peaches, khakis, apples, pears, berries.
Phenolic Acids: hydroxycinnamic acids include
p-coumaric acid and caffeic acid, which are found
in the highest concentrations in the outer parts of
ripe fruit (found in apple, pear, plum, and grape),
chlorogenic acid, ferulic acid, and synaptic acids;
and hydroxybenzoic acids, which include ellagic
acid and gallic acid, which are both found in red
fruits and berries such as raspberries, strawberries,
blackberries, cranberries.

Other polyphenols include resveratrol, which is
only present in trace amounts in wine and is
usually found in pears and prunes, as well as those
found in plants, grapes, and red wine. These other
polyphenols are only found in very small amounts
and have a variety of health benefits.

Long-term  fruit and  vegetable intake
recommendations in diets are extremely alluring
and effective for producing positive health effects.
(Fatemeh, 2012)

Results

The information in this material supports the
efficacy and safety of eating fruits with anti-
inflammatory qualities; nevertheless, further
research is required to examine the diets of highly
trained endurance swimmers. This has to be
optimized, modified, and individually tailored for
each swimmer's age, swimming experience, and
health status.

Apples are abundant in phytochemicals that have
an antioxidant role (Ferretti et al., 2014), and their
high polyphenol content provides an anti-
inflammatory effect. (Boyer et al., 2004) They can
help improve eyesight because vitamin C,
antioxidants, and phytonutrients fight free radicals
in the retina, protect the lens, and speed up the
healing of corneal wounds (Semba, 2007), and the
peel contains vitamin A, which strengthens the
ocular muscles. They also play a role in
improving bone density, are helpful in renewing
skin cells, and are helpful in treating skin
disorders.

According to Chinese medicine, apricot fruit can
help with cough relief, respiratory system tuning,
body fluid regeneration, and detoxification (Kan
et al., 2010). The bioactive components in apricots
have anti-inflammatory properties, making them
beneficial for people with asthma, osteoporosis
prevention, calcium intake, and potassium intake.
Carotene, the precursor to vitamin A, is essential
for the health of the epithelial tissue that
surrounds the organs, eye health, bone and tooth
development, and endocrine glands. (Selamoglu et
al., 2017)
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Given its numerous health benefits, avocados are
regarded as superfoods (Dabas, et al., 2013), are
extremely nutrient-rich and contain a wide range
of nutrients, bioactive compounds (Lopez et al.,
2020), including 20 different vitamins and
minerals. In vitro studies have shown that avocado
soy treatments can induce therapeutic activities to
counteract pathological processes associated with
osteoarthritis, such as collagen production and
inflammation. (Skkiner et al., 2013; Khayyal et
al., 1998)

Berries. Small berries constitute an important

source of potential health-promoting
phytochemicals. (Shahidi et al., 2006)
The most common berries are bilberry,

blackberry, raspberry, cranberry, black, white, or
red currant, blueberry and strawberry.

Berries are consumed as fresh products as well as
processed foods (juices, jams, freeze, dried) and
are very rich sources of flavonoids and other
phenolics that display potential health-promoting
effects. (Shahidi et al., 2006)

All berries contain the highest levels of
polyphenols including flavonoids (anthocyanins,
flavonols, and flavonols), hydrolyzable tannins
(ellagitannins), condensed tannins
(proanthocyanidins), stilbenoids, and lignans and
phenolic acids (hydroxybenzoic and
hydroxycinnamic acids, chlorogenic acid). (Nile
et al., 2014; Szajdek, et al.,, 2008) Their
concentration is depending of type, genotype, by
the level of growth, and post-harvesting
conditions. (Manganaris et al., 2014)

In berries there is a lot of myricetin, a compound
of flavonols, that displayed activity against
rheumatoid arthritis by inducing differentiation in
human MG-63 osteoblast-like cells at various
concentrations, i.e., 1, 5, 10, and 20 puM, in the
absence of cytotoxicity against the MG-63 cell
viability and inhibited xylene-induced ear edema.
(Semwal et al, 2016)

Also, myricetin intake has been scientifically
proven to have a strong effect on the health of the
eyes and the lungs. (Yadav et al, 2013)

Ellagic acid is a phenolic compound found in
blackberries, raspberries, strawberries,
cranberries, grapes, pomegranate, and walnuts.
(Abe et al., 2012) Ellagic acid is considered a
potent antioxidant and exhibits antibacterial,
antiviral, anti-inflammatory, anti-fibrotic, anti-
atherogenic, anti-mutagenic, and
immunoregulatory properties (Kannan et al.,
2012)

The anthocyanins provide the pigments in flowers
and fruits (red, violet, blue), it possess protective
roles against some biotic and abiotic stresses, and
also provide all kinds of benefits for health.
(Falcone et al, 2012) Anthocyanins are
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predominantly found in the vacuoles of skin in the
fruits, but can also be found in the pulp of the
berries. (Riihinen et al., 2008; He et al., 2010)
Cranberries. Cranberries were identified with
plenty of antioxidant phytonutrients. Cranberry is
rarely consumed fresh, due to its very sharp and
sour taste.

Concentrated in the peel, ursolic acid is a
triterpene found in high amounts in cranberries. It
is an ingredient in many traditional herbal
medicines and has strong anti-inflammatory
effects. (Kondo et al., 2011; Ikeda et al., 2008)
Cherries. According to research, cherries'
anthocyanins and other antioxidants may be
helpful for a variety of inflammation-related
diseases, such as joint discomfort. According to
recent studies, cherries' anti-inflammatory
properties may help muscles that have been
harmed by exercise to heal. Specific anthocyanins
have been linked to this action, helping to reduce
inflammation-related muscle and joint discomfort.
(Alleaume, 2010)

Papaya. Papain is frequently utilized to assist in
effective inflammation control. It is also used to
treat certain skin problems and certain forms of
pain. It is used to treat sore throats and, when
combined with other enzymes, can lessen
muscular soreness prior to aerobic activity.
Bromelain and papazian are also regarded as
phytochemicals.

Pineapple In addition to bromelain (Pavan et al.,
2012; Kwatra, 2019; Saptarini et al., 2020), which
has well-known properties like anti-inflammatory
and analgesic, antithrombotic and fibrinolytic
effects, anticancer activity, and
immunomodulatory effects (Chakraborty et al,
2021), in addition to being a wound healing and
circulatory  improvement agent, pineapple
contains phenols. (630.7 mg/1 kg FW (Rasheed,
2012)) The majority of inflammatory mediators
are reduced by bromelain, which also has a strong
anti-inflammatory impact in a number of illnesses.
(Barth et al., 2005)

These are sufficient reasons for swimmers to
consume this fruit. Currently, bromelain is used
for acute inflammation and sports injuries. It is
not a licensed medical product and is freely
available to the general public in health food
stores and pharmacies in the USA and Europe.
(Cooreman et al., 1976; Mauer, 2001; Italiano et
al., 2020)

Pomegranate Components of pomegranates
decrease joint degeneration and stop collagen
breakdown. (Dharmananda, 2017) Pomegranate
contains anti-inflammatory qualities that point to
its potential use as a therapy or adjuvant for the
prevention and treatment of several forms of
cancer and cardiovascular disease. It is a powerful
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antioxidant that is superior to red wine and equal
to or better than green tea. (Jurenka, 2008)

Sea buckthorn is one of the most potent natural
antioxidants that aid in tissue regeneration is
white, which contains a lot of flavonoids.
(Dharmananda, 2017) The amount of vitamin C in
sea buckthorn is ten times more than that in citrus
fruit and rosehips.

According to a review in the Journal of
Ethnopharmacology, sea buckthorn has undergone
scientific analysis and has been linked to a
number of pharmacological effects, including
those that are anti-stress, immunomodulatory,
hepatoprotective, radioprotective, anti-
atherogenic, anti-microbial, and tissue
regeneration. (Suryakumar et al., 2011) It has also
been linked to effects on pain and inflammation,
arthritis, mental acuity and memory, endurance,
healthy skin and hair.

Sea buckthorn oil supplements for atopic
dermatitis  significantly alleviate symptoms
(Carolanne, 2013); the oil has emollient and UV-
blocking qualities and aids in encouraging tissue
regeneration. (lanev et al., 1995)

Discussions

Many supplements are utilized in athletics as an
alternative to enhancing a natural diet.
Unfortunately, the supplement industry as a whole
lacks credibility. The content and, ultimately, the
efficacy, of supplements and herbal medicines are
still unknown because the Food and Drug
Administration does not regulate them (Lampen,
et al., 2017). These supplements are frequently
used without a thorough knowledge of their
possible advantages and hazards, or without
seeking the advice of a sports nutrition expert.
(Maughan, 2009)

The amount of anti-inflammatory food consumed
each day should be based on how much energy
swimmers use. Each vitamin must be consumed in
a minimal quantity for it to have any effect on the
body. What dosage is necessary for swimmers,
without going beyond certain limits for particular
meals that also cause adverse reactions?
Depending on how hard they work out, the
average individual will burn between 400 and 600
calories per hour when swimming. Olympic
swimmers may work off between 3,000 and
10,000 calories per day (Maughan, 2009; Carroll,
2018).

Anti-inflammatory medications speed up the
recovery process and return to training much more
quickly than the specialized medical care the
doctor has prescribed.

Numerous clinical studies show that feeding foods
that are effective at lowering inflammation can
alleviate the inflammation linked to certain
traumas or injuries.
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Cyclooxygenase-2, which causes joint
inflammation, is inhibited by foods rich in
antioxidants and phytochemicals.

Additionally, there is mounting evidence that
oxidative stress may impair athletic performance,
cause tiredness, and prolong recovery (Davison et
al., 2007; Lawrence et al., 2002; Atalay et al,
2013). Since there is presently little data to
demonstrate the positive effects of antioxidant
supplementation on performance and exercise
recovery, many athletes utilize antioxidant
supplements (Powers et al., 2013).

Intestinal ulcers (with the possibility of internal
bleeding) develop in 10-30% of chronic users of
non-steroidal anti-inflammatory medicines
(NSAIDs), while stomach mucosa and intestinal
tract erosion occur in 30-50% of cases.
Additionally, long-term use of these medicines
might harm the liver and kidneys, among other
organs.

Studies that have shown a negative connection
between apple consumption and the prevalence
and incidence of asthma and a favorable
association  with  lung  function  provide
epidemiological evidence that polyphenols may
protect against obstructive lung disease. (Tabak et
al, 2009) Consuming isoflavones is said to be
helpful in halting the decrease of trabecular
volume and bone mineral density. (Nakajima et al,
2009) Polyphenols also defend against sun-
induced skin damage. (Manach et al., 2004)
Studies on animals show that the polyphenols in
tea, when consumed orally or topically, reduce the
negative effects of UV radiation on the skin, such
as skin damage, erythema, and lipid peroxidation.
(Kim et al., 2009)
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Table 3. Composition of unique blend of polyphenols in fruits

_ _ Flavonoids
No | Fruit Phenolics Anthocyanidins Fla\é?:'s' Flavonols | Flavanones | Flavones
1 Acai berries 1.98 mg GAE 53.63 - - - -
ml of juice
2 Apples 1000-6000 0-4.91 6.92-23.13 | 0.42-4.15 - 0-0.12
3 Apricots 340 - 8.41 2.26
4 Avocados 716-44,062 DW 0.33 0.52 - - -
5 Bananas 750-6855.7 0-7.39 6.12 0.18 - -
6 . . 33,000-38,200
Bilberries DW 285.21 - 413 - -
7 Blackberries 4865.3 100.61 42.5 4,79 - -
8 Blueberries 430-3760 163.3-148.61 162'291'3 7.31-19.7 - 0.2
9 Cherries 2740 27.82-33.44 4,13-9.75 | 2.43-2.63 - -
10 gh"kebe”'e 1756 349.79 - 18.87 , -
11 Cranberries 1000 5.11-104.02 6.47-31.73 12(;75% -
12 Currants 1.69-
(black) 6940 -38,200 1-157.78 0.30-2.78 11.46 - -
13 Elderberries 9632.43 485.28 - 32.77
14 . 0.747 mg 21.98-
Grapefruits GA/mI of juice - - 0-0.90 54 50 0.60
15 Grapes 114.9-361.2 48.04-120.01 2.14-1.63 | 1.05-2.39 - 0.13
16 0.322 mg
Lemons GA/mI of juice - - 1.67 49.81 1.90
17 249.17 -
Limes 422.51mg/100m - - 0.40 46.80 -
|
18 Nectarines 250 0.74-2.13 5.52-0.64 | 0.12-0.69 - -
19 0.437 mg 28.97-
Oranges GA/mI of juice - - 0.22-0.73 4277 0.19-0.70
20 Papayas 112-604 - - 0.03 - 0.03
21 Peaches 213-1800 0.97-1.92 8.50-6.34 0.88 - -
22 Pears 3700 2.06 1.88-4.81 3.26 - -
23 Plums 3777 6.98-558.19 7.58-3.53 0-12.47 - 0.02-0.60
24 Pomegranat 1808-2566
- 0.81 - - -
e mg/L
25 Raspberries 1137-29,900 48.63-686.79 5.83 1.11 - -
26 Sea
buckthorn 8.82-14.42 0.08 - 45.87 - -
berries
27 Strawberries 1840-2320 27.01 4.6 1.65 0.26 -
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Conclusions

The studied fruits provide a major source of
polyphenols whose health-enhancing benefits
have been accepted in the studied scientific
literature. In the specific case of the fruits studied,
the general scientific data on their biological
effects show an impactful role on the
inflammations of swimmers through their regular
consumption, allowing not only an absolute
prevention but also a faster recovery by reducing
the inflammatory process in case of certain
traumas or accidents.

The anti-inflammatory impact of polyphenols on
overworked systems seems promising: most of the
studies analyzed seem to reveal fruit consumption
as the natural way to reduce inflammation.
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