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Abstract

Background: Bergamot (Citrus bergamia) is a plant belonging to the Rutaceae family, genus "Citrus". The cultivation of this plant is
concentrated almost exclusively in a narrow geographical area of Calabria (Italy), in particular, in the Reggio Calabria area. Bergamot
has been heavily used in the cosmetic industry but, in recent years, it is also embracing the medical branch due to its properties and
effects, not only cholesterol-lowering but also anti-inflammatory and antioxidant. Like most citrus fruits, Bergamot is also rich in fla-
vonoids (phenolic derivatives with antioxidant capacity) present in the form of more polar glycosidic derivatives, such as neoerioci-
trin, naringin and neoesperidin. It is now known how, bergamot extracts could represent the scientific basis for the development of
new and alternative strategies, in order to improve the state of health and mitigate inflammatory conditions.

Objectives: The goal of our study was to analyze, through the scientific literature, the effects and anti-inflammatory and / or antioxi-
dant properties of Bergamot on humans, particularly in the elderly.

Methods: We have drawn up a flow chart and compared the studies in the literature through the use of Pubmed, on the anti-inflam-
matory effects of Bergamot on humans. In the present study, only 2 scientific studies partially met our objectives.

Results: Despite the many scientific articles on Bergamot, to date there are still few those relating to the anti-inflammatory and/or
antioxidant effects of Bergamot on humans. We excluded studies performed on mouse models, or in vitro, while others were excluded
as they were not full-text.

Conclusions: An adequate and balanced diet, especially in the elderly, is an important factor of longevity and health. Inflammatory
diseases represent an important risk factor for various chronic diseases, including those typical of old age. Often in the geriatric age
there are greater comorbidities that are associated with a progressive loss of lean mass and an increase in fat mass, due to the pres-
ence of an inflammatory state. Furthermore, aging could also cause a dysregulation of the immune system and an increase in the
production of reactive oxygen species (ROS). All this translates into greater susceptibility to disease and reduced healing capacity in
the elderly, in fact, we are talking about the frailty of the elderly. Several classes of drugs, including corticosteroids, non-steroidal anti-
inflammatory drugs (NSAIDs), and biologics are used to treat inflammatory disorders. However, they have several side effects, and bi-
ological ones are often expensive. To limit the side effects of these, in recent years, attention has shifted to the use of nutraceuticals in
the treatment of inflammation. Of the many nutraceuticals we have focused our attention on Bergamot, as the polyphenols contained
exert an anti-inflammatory activity both through antioxidant effects and by modulating the fundamental pro-inflammatory genes.
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Introduction

Bergamot, scientific name Citrus bergamia, is a citrus fruit with
many properties not only in the nutritional field but also in the field
of herbal medicine, aromatherapy and cosmetics. The tree from
which this citrus grows is part of the Rutaceae family and of the Cit-
rus genus. This plant can grow and bear fruit only in the presence of
a specific climate and ideal soil conditions. The area par excellence
of its cultivation is an Italian region, in particular, the region of Cal-
abria, where it is called “green gold”, so much so that in 20021 with
a European Union decree, it became a D.O.P. (Protected Designation
of Origin). Until recently it was a little known citrus fruit, today Ca-
labria has the primacy for the cultivation of bergamot (Figure 1).
This citrus fruit resembles orange in size and appearance and is
different from the latter due to the smoother skin and light yellow
color [1,2].
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Figure 1: Origin of Citrus bergamia: cultivation and fruit.

In the juice of citrus fruits, including bergamot, we find a series
of aglycones that give the citrus the typical bitter taste and among
these we find the flavanones neoesperidin, naringin, neoeriocitrin
and smaller amounts of flavones and furanocoumarins (Figure 2).
These flavanones, which belong to the class of flavonoids, are com-
pounds present in various citrus fruits, the consumption of which
favors beneficial effects on the body’s homeostats [3,4]. It is an ed-
ible fruit but due to its bitter taste it is not consumed as a fruit and

we find it in the form of juice, drink and essential oil.
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Figure 2: The major flavonoids in Citrus bergamia.
Adapted from Molecules. 2016 Oct; 21(10): 1273.
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From a nutritional point of view, it is a healthy food due to its
high content of antioxidants, able to slow down aging and fight free
radicals [5,6]. Its cholesterol-lowering properties are able to lower
blood cholesterol levels, while the presence of aglycones, such as
hesperetin and naringenin, are able to block the enzyme respon-
sible for the endogenous synthesis of cholesterol. In fact, thanks
to the presence of these substances, similar to statins, the use of
bergamot is also gaining ground in the treatment of hypercholes-
terolemia in those patients who cannot tolerate statins [7-13]. As
the European Atherosclerosis Society (EAS) suggests, patients who
have muscle symptoms associated with statins (SAMS) are patients
who experience adverse muscle effects due to the use of statins
[14,15]. Therefore, there are also cases in which one is intolerant to
statins, for which the bergamot juice rich in natural statins, is a val-
id alternative. Hence the importance of nutraceuticals, a term that
indicates the synthesis between nutrition and pharmaceuticals, or
substances designed to prevent chronic diseases and which can
also be produced synthetically. These nutraceuticals can be taken
with foods that are naturally rich in it (eg., fish, rich in omega-3s)
or with functional foods (eg., milk enriched with calcium). Today,
more and more, there is a greater need for the intake of these func-
tional foods and nutraceuticals because where the effect of the
drug creates adverse reactions or is not very effective, it may be

useful to recommend the intake of a nutraceutical [16-18].

Bergamot is an important nutraceutical, especially for its cho-
lesterol-lowering power, as it is prescribed for the treatment of
hypercholesterolemia [19]. Furthermore, still few studies have
highlighted its anticancer, antibacterial and antiviral proper-
ties [20,21]. It should be remembered that in addition to the ef-
fects mentioned above, Bergamot is also used in aromatherapy
to counteract and reduce mood disorders and depression, which
often affect the quality of life of the elderly [22]. In this study [23]
Xiong M. and colleagues wanted to analyze the effect of inhalation
and aromatherapy massage based on bergamot, on the depres-
sive states of elderly subjects, over 60 years of age. The results
of the study suggest that aromatherapy inhalation and massage
contributed significantly to the depression of the elderly. From a
nutritional point of view, bergamot is composed of about 82% wa-
ter, citric acid, vitamin C, vitamin A and minerals such as: sodium,
potassium, magnesium and calcium. It provides about 42 kcal per
100g, 10.7g of carbohydrates (of which 1.4g of fiber), 0.25g of fat
(of which 0.031g saturated). Bergamot juice can be taken by both
children and the elderly. But despite its important properties there
are some contraindications, as increased intake of bergamot juice
could alter the gastric mucosa, due to the citric acid content of the
citrus fruit. For this reason, it is advisable to avoid consumption if
you are suffering from disorders or inflammation of the gastric mu-
cosa. Also due to its effects on blood pressure, increased use is not
recommended in people with glaucoma, asthma and bradycardia.
Another contraindication concerns the possible interaction with
some drugs that would increase skin photosensitivity [24-27]. To
date, there are few studies in the literature on the effects, especial-

ly the anti-inflammatory ones, of bergamot on humans. More and
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more people prefer to treat themselves and/or prevent diseases by
using nutraceuticals, food supplements and functional foods, there-
fore, we strongly believe that in the coming years there will be a
greater demand for the latter. The management of the complex pa-
tient with multipathology represents one of the greatest healthcare
challenges of the future. It should not be forgotten that, especially
among elderly people, due to the various comorbidities, there is the
need to take more drugs, we are talking about polytherapy, and this
often leads to a lack of adherence to drug therapy. A single patient
can have numerous risk factors and this requires the daily intake
of many drugs. This often results in reduced adherence to therapy
and/or medication errors. Generally, the elderly person has a loss
of appetite, is malnourished due to improper nutrition, may have a
low income that cannot afford dental prostheses or the purchase
of all prescribed drugs. Furthermore, in the geriatric age there is a
progressive loss of lean mass and an increase in fat mass, especially
the abdominal one. On the other hand, we have a part of the elderly
population that is better fed than it was in the past, so today there
are also obese elderly people. So, if on the one hand we have elderly
subjects with sarcopenia (loss of muscle mass and strength), on the
other we have obese elderly subjects. All these problems often lead
the elderly person to not follow the prescribed therapy and a bal-
anced diet adequately [28]. Hence the need, on the part of the Dieti-
tian, to meet the needs of the elderly, deeming the supplementation
of some nutraceuticals with scientifically proven efficacy useful.
The purpose of our study is to analyze the anti-inflammatory and
antioxidant effects of Bergamot on humans, in particular in the el-
derly, by evaluating and comparing the studies in the literature, in
order to trace useful information for a targeted therapy, not only

pharmacological. but also nutritional.

Materials and Methods

Since polyphenols have numerous beneficial properties, includ-
ing anti-inflammatory and antioxidant and cholesterol-lowering
properties, this review collects what is known about the beneficial
effects of bergamot fruit on adult people. The following systemic
review was performed through a careful bibliographic search (from
2007 to 2022) in the main scientific databases (PubMed, Scopus,
Google Scholar). We used as keywords or combination of words:
bergamot, citrus bergamot, citrus bergamia, bermanot and inflam-
matory, effect ant-inflammatory of bergamot, effect of bergamot,
bergamot and older adults. Systematic selection and review of clini-
cal studies written in English and regarding the anti-inflammatory
and antioxidant effect of C. bergamia, they were performed in ac-
cordance with Preferred Reporting Articles for systematic reviews
and meta-analyzes (PRISMA) [29]. The purpose of the study was to
evaluate the properties and the anti-inflammatory and antioxidant
effect of bergamot, and its derivatives, on humans and in particu-
lar on elderly subjects. Therefore, all studies evaluating the anti-
inflammatory and antioxidant effects on humans and not on animal
models or cell lines or in vitro were included. The articles excluded,
because they did not meet the inclusion criteria, were divided into

3 groups: excluded because they were not full-text [30-35], ex-
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cluded because they were performed on animal models [36-51].,
excluded because they were performed on cellular lines or in vitro
[52-56]. In more detail, in their study, Giovanni Enrico Lombardo
and colleagues analyzed the anti-inflammatory and antinocicep-
tive activity of bergamot oil. Studying on animal models (rats) they
induced the edema of the paw of rats with carrageenan and it was
seen that the administration of the fraction BEO deprived of these
compounds, induced an inhibition of the edema of the rat paw and
also the levels of some inflammatory interleukins (IL-1, IL-6 and
TNF- ). But this study was excluded because it was carried out on
rats, while our goal is to search for studies that demonstrate the
anti-inflammatory efficacy of bergamots on humans. Furthermore,
in the study by Marina Russo and colleagues, the authors isolated
flavonoids from bergamot juice by mass spectrometry (MS). The
anti-inflammatory effect of these isolated compounds in inhibit-
ing the release of nitric oxide (NO) was studied on mouse J774A.1
macrophages. In this study, the authors used LPS to induce ]774A.1
murine macrophages to release NO, thus triggering an immune
response. Bergamot juice contains a variety of flavonoids, such as
Naringin and Neoeriocitrin. In particular, the authors found that
Naringin inhibited NO release from these LPS-stimulated macro-

phages, while neoeryiocitrin significantly inhibited NO release.

Results

This review included a total of 46 scientific studies. We consid-
ered all human studies and excluded those on rats or other animal
models and in vitro studies. Figure 3 represents the flow chart of

the study selection process.

Anti-inflammatory and antioxidant effects of bergamot on hu-
mans

It is now known the effect of taking nutraceuticals based on
bergamot on the reduction of blood levels of total cholesterol, LDL
cholesterol and triglycerides both in patients with metabolic syn-
drome and with hypercholesterolemia [57-60]. According to the
study by Mollace and colleagues [61], bergamot is effective and
safe in patients with dyslipidemia. In this study, subjects were di-
vided into 4 groups, including, subjects with hypercholesterolae-
mia treated with bergamot, subjects with hyperlipidaemia treated
with bergamot, subjects with metabolic syndrome treated with
placebo and subjects with hyperlipidaemia treated with statins.
The study results state that subjects treated with bergamot expe-
rienced dose-dependent reductions in cholesterol, while subjects
with placebo showed no major reductions in cholesterol, and sub-
jects treated with statins showed reductions in LDL cholesterol
and triglyceride levels with no effect. adverse to statins. The aim of
our study was not to describe the now known cholesterol-lowering
effects of bergamot. Despite studies relating to the presence of spe-
cific substances present in bergamot that promote the reduction of
blood and endogenous cholesterol levels, there are still few studies
that demonstrate the mechanisms of action and anti-inflammatory
mechanisms of the polyphenols and flavanones contained in berga-

mot. Of the articles examined, only 2 scientific articles satisfied our
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Figure 3: PRISMA flow chart showing the process of

literature search and studies selection.
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research. Table 1 shows the anti-inflammatory effects of bergamot

on humans.

In this study, Maria Chiara Cristiano and colleagues wanted to
demonstrate the effect of 2 naturally derived compounds, Ber-
gamot essential oil (BEO) and Ammonium glycyrrhizinate (AG).
These have been encapsulated in nanosystems for dermal and/or
intradermal application in order to demonstrate the anti-inflam-
matory efficacy of these 2 compounds in the topical treatment of
skin disorders. Bergamot essential oil (BEO) would seem to guide
the release of Ammonium glycyrrhizinate (AG) for up to 7 days
and this demonstrates how this formulation has its effectiveness
against inflammatory conditions of the skin, despite a gradual re-
duction in therapeutic application [62]. In this study [63] Valentina
Spigoni and colleagues wanted to study the effect of bergamot on
endothelial repair. When a pathogen intervenes or if there are dam-
aged tissues or toxic events, the body initiates a response, namely

inflammation. In the case of endothelial damage, mediators are in-

Article Compound Main effects Sample Posology Main results
Maria Chiara | Bergamot essential | BEO heavily affected the 3.2+0.064 treatment of skin disor-
Cristiano., oil (BEO) and Am- release profile kinetic of mg mL-1 and ders
etal monium glycyrrhi- | AG, thus providing a more Man 2.620.034 mg mL1
zinate (AG) controlled and sustained of AG and BEO,
release up to 7 days, respectively
suggesting a reduction in
application frequency
Valentina Spi- Bergamot juice naringenin-4'-0O-glucuroni- Three healthy 400 ml di B] Derived from the me-
goni, et al. de and hesperetin-7-0-glu- adults (Bergasterol®) tabolism of B] phenolics
curonide were able to in humans, ameliorated
modulate inflammation SA-induced inflammation
in MACs

Table 1: Anti-inflammatory effects of bergamot on humans.

volved in trying to renew the endothelial layer, defined as myeloid
angiogenic cells (MAC) and their role can be counteracted by the
toxic effects of some molecules, such as stearic acid in the case of
the study. Since toxic damage agents can negatively affect endothe-
lial repair, the authors analyzed that there are substances that can
intervene to repair endothelial damage. On healthy subjects, who
had offered themselves as volunteers, bergamot juice was admin-
istered, after which the circulating metabolites of the flavanones of
the juice were evaluated, both on plasma and urine, after its con-
sumption. Therefore, the authors also evaluated the metabolites on
the gene expression of inflammatory markers and on the apoptosis
of MACs exposed to stearic acid. It is now known that flavonoids
help prevent damage to the body and also have anti-inflammatory
and antioxidant effects. By analyzing cell cultures, they saw that
a metabolite identified in the study, naringenin-4'-O-glucuronide
(H7G), inhibited the gene expression of some inflammatory cyto-
kines such as IL-1 and TNF-a. Furthermore, the authors found that
none of the metabolites tested had toxic effects on MACs. To date,
few studies have analyzed the anti-inflammatory effect of bergamot
but these results help us understand that there are some metabo-

lites of flavanone, derived from bergamot juice, which can reduce

the inflammation induced by stearate acid in MACs. As reported in
the study by Nadia Ferlazzo and colleagues [64], the antioxidant
activity of bergamot derivatives allows to reduce the production of
ROS and lipid peroxidation of the cell membrane, avoiding oxida-
tive damage to DNA. Therefore, the flavonoids present in bergamot
would behave by scavenging free radicals, contributing to a greater
antioxidant defense. While the anti-inflammatory effect concerned
the reduction of inflammatory mediators (TNF-a and IL-1) in ani-
mal models. There are still very few studies that demonstrate in
detail the effectiveness of using bergamot, or its derivatives, as an
alternative therapy against inflammatory states, which unfortu-

nately increasingly affect the elderly population.

Anti-inflammatory and antioxidant effects of polyphenols

Given the few studies on the anti-inflammatory and antioxi-
dant effects of Bergamot on humans, in this study we wanted to
describe, based on the current literature, in addition to the anti-
inflammatory and antioxidant effects of Bergamot, also those of
polyphenols. It should be remembered that cellular damage oc-
curs when the cells are no longer able to respond to a stimulus of

a different nature, therefore, a response will be activated that will
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depend on the nature, duration and severity of that stimulus. If the
cell is able to respond to the stimulus it is possible to return to a
state of normality. On the contrary, irreversible damage can occur.
Cell damage has different mechanisms that act on several essential
cellular components [65-67]. As a result of the harmful insults, an
increased production or reduced detoxification is observed which
will result in an accumulation of Reactive Oxygen Species or ROS
(elements of high reactivity that attack or modify fundamental ad-
jacent molecules within the cell) which will lead to oxidative stress.
Therefore oxidative stress is due to the excess of ROS in the cell.
This situation can lead to the initiation and increase of a state of
cell damage or it can contribute to pathological conditions such as
cancer, aging and degenerative diseases. ROS, in the case of patho-
logical conditions of noxious stress that activate their production,
not only represent a response that is dangerous for the cell itself
but also represent important products in the reaction that cells and
tissues have towards an invasion of microorganisms during the
inflammation [68,69]. Inflammation is a protective response that
the body puts in place when some pathogen intervenes, or if there
are damaged tissues inside some organ. Thus, oxidative stress and
inflammation are closely related physiological events that lead to
the onset of a number of chronic diseases, including cardiovascular
disease, neurodegenerative disease, alcoholic liver disease, chronic
kidney disease, diabetes, cancer and aging [70]. Inflammation be-
gins when the presence of pathogens or damaged cells are recog-
nized by some damage receptors or sensors. The first inflammatory
response to intervene is acute inflammation, known as innate or
non-specific immunity, because regardless of the cause it will al-
ways manifest itself in the same way. While, chronic inflammation
guarantees a response against a specific organism and not against
another. The inflammatory response begins with the coordinated
activation of some signaling pathways that regulate the expression
of pro and anti-inflammatory molecules at the damage site, fol-
lowed by a series of cellular events (margination, rolling, adhesion
to the endothelium, transmigration/diapedesis, chemotaxis) up to
phagocytosis, or the elimination of the substances that caused the
damage. From a clinical point of view, various drugs (NSAIDs, cor-
ticosteroids) are used to resolve the inflammation, which can have
some side effects. In order to limit these effects, in recent years, at-
tention has shifted towards something alternative and more natu-
ral and not strictly pharmacological, something that could be more
accepted by the patient than the classic anti-inflammatory drug,
namely nutraceuticals. Nutraceuticals are a synthesis between nu-
trition and pharmaceuticals and have medicinal properties pres-
ent in various foods from which they can be isolated and purified,
and can also be synthetically produced. Nutraceuticals are recom-
mended for the prevention of chronic diseases and are taken with
foods that are naturally rich in them and with functional foods en-
riched with nutraceuticals, for preventive, health and therapeutic
purposes [71,72]. Nutraceuticals is the field in which polyphenols
are most used, secondary metabolites produced by different parts
of plants, rich in anti-inflammatory and antioxidant properties. The
antioxidant properties of polyphenyls determine the elimination

of ROS and increase the expression of antioxidant genes; while the
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anti-inflammatory activity of polyphenols favors the suppression
of some pro-inflammatory signaling pathways, such as NFkB. Poly-
phenols include different classes of heterogeneous compounds
(flavonoids, phenolic acids), whose structural characteristics allow
these compounds to play an active role against free radicals and
pathogens. In particular, in fruit and beverages (such as green tea
and red wine, citrus fruits) we find the main source of polyphe-
nols. The flavonoids, water-soluble compounds, generally present
in plants as glycosides and/or as aglycones, belong to the family
of polyphenols. Several studies show how flavonoids have multiple
beneficial effects on humans, for example, reduction of mortality
from cardiovascular disease and reduction of platelet aggregation,
permeability and capillary fragility [73,74]. Furthermore, some
substances possess antiviral, antibacterial and anti-inflammatory
activity. Of all the flavonoids present, our attention has focused on
those belonging to Bergamot. By carefully analyzing the present lit-
erature, unfortunately we have not found enough scientific studies
on the anti-inflammatory and antioxidant effects of Bergamot on

the adult population, especially on the elderly.

Conclusions

Understanding the relationship between inflammation and
aging is important in achieving longevity. Aging is an age-related
process and the presence of an inflammatory state can worsen the
health of the subject, especially in the elderly. Today we find two
types of elderly: those who have a state of malnutrition and those
who have a high calorie intake. In the latter, the increase in adi-
pose tissue with the increased caloric intake initiates inflammation
processes and all this can lead to obesity and metabolic syndrome.
Adipose tissue is able to secrete some inflammatory cytokines and
hormones which, together with oxidative stress, lead to alow-grade
inflammatory state up to premature aging. In addition, a sedentary
lifestyle, incorrect nutrition, stress, alterations in the intestinal mi-
crobiota and physical inactivity, promote greater degeneration of
tissues and organs in the elderly. So, how can we intervene from
a food point of view, in order to delay aging as much as possible?
The figure of the Dietitian could intervene through a balanced and
personalized diet. In addition to the Mediterranean diet, important
for its anti-inflammatory and antioxidant effects, the ketogenic diet
is able to improve the inflammatory state through greater loss of
body weight than the Mediterranean diet, but given the age of the
elderly subject it is difficult to prescribe a ketogenic diet. In asso-
ciation with the diet, it is necessary to look for other therapeutic
strategies to combat aging, for example through the use of nutra-
ceuticals, in particular, polyphenols. Polyphenols are substances
that help prevent various diseases, including those related to aging.
They help modulate the immune system by reducing pro-inflam-
matory molecules and oxidative stress. In our scientific study we
focused on a particular citrus fruit, namely Bergamot. The purpose
of our study was to research in the scientific literature, studies on
the anti-inflammatory and antioxidant effect of this citrus fruit,
particularly in the elderly population. Unfortunately, there are very
few studies in the literature that analyze these effects on humans,

especially in the elderly. The studies analyzed, and object of our
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study, show that the derivatives of bergamot (bergamot juice and
oil) have important anti-inflammatory effects in skin disorders and
cell repair. However, despite these 2 scientific studies, the image
is still far from complete and requires confirmation from further
studies to consider the hypothesis that bergamot and its deriva-
tives can reduce inflammatory states and delay aging as much as

possible in elderly subjects.

Conflict of Interest

The authors declared no conflict of interest.
Bibliography

1. Domenico Cautela, et al. “The Effect of Processing Methods
on Phytochemical Composition in Bergamot Juice”. Foods 8.10
(2019): 474.

2. Mirielle C Nauman,, et al. “Clinical application of bergamot (
Citrus bergamia) for reducing high cholesterol and cardiovas-
cular disease markers”. Integrative Food, Nutrition and Metab-
olism 6.2 (2019).

3. Lorenzo Arnaboldi., et al. “Artichoke and bergamot extracts:
a new opportunity for the management of dyslipidemia and
related risk factors”. Minerva Medica 113.1 (2022): 141-157.

4. Rosaria Vincenza Giglio., et al. “The effect of bergamot on dys-
lipidemia”. Phytomedicine 23.11 (2016): 1175-1181.

5. Itziar Lamiquiz-Moneo., et al. “Effect of bergamot on lipid pro-
file in humans: A systematic review”. Critical Reviews in Food
Science and Nutrition 60.18 (2020): 3133-3143.

6. G Mandalari., et al. “Antimicrobial activity of flavonoids ex-
tracted from bergamot (Citrus bergamia Risso) peel, a byprod-
uct of the essential oil industry”. Journal of Applied Microbiol-
0gy 103.6 (2007): 2056-2064.

7. Maciej Banach,, et al. “The Role of Nutraceuticals in Statin In-
tolerant Patients”. Journal of the American College of Cardiology
72.1(2018): 96-118.

8. Osman Sabri Kesbig,, et al. “Effects of bergamot (Citrus ber-
gamia) peel oil-supplemented diets on growth performance,
haematology and serum biochemical parameters of Nile tila-
pia (Oreochromis niloticus)”. Fish Physiology and Biochemistry
46.1 (2020): 103-110.

9. Antonio Bruno,, et al. “Metabolic outcomes of bergamot poly-
phenolic fraction administration in patients treated with sec-
ond-generation antipsychotics: a pilot study”. The Journal of
Nutritional Biochemistry 40 (2017): 32-35.

10. AFG Cicerone,, et al. “Three-arm, placebo-controlled, random-
ized clinical trial evaluating the metabolic effect of a combined
nutraceutical containing a bergamot standardized flavonoid
extract in dyslipidemic overweight subjects”. Phytotherapy Re-
search 33.8 (2019): 2094-2101.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

53
Gabriele Ballistreri., et al. “Evaluation of lipid and cholesterol-
lowering effect of bioflavonoids from bergamot extract”. Natu-
ral Product Research 35.23 (2021): 5378-5383.

Jakub Morze., et al. “Comparative effect of nutraceuticals on
lipid profile: a protocol for systematic review and network
meta-analysis”. BMJ Open 10.8 (2020): e032755.

John G Babish., et al. “Synergistic in vitro antioxidant activ-
ity and observational clinical trial of F105, a phytochemical
formulation including Citrus bergamia, in subjects with mod-
erate cardiometabolic risk factors”. The Canadian Journal of
Physiology and Pharmacology 94.12 (2016): 1257-1266.

M Ruscica,, et al. “Appropriateness of statin prescription in the
elderly”. European Journal of Internal Medicine 50 (2018): 33-
40.

Michel Zeitouni., et al. “2019 ESC/EAS Guidelines for manage-
ment of dyslipidaemia: strengths and limitations”. European
Heart Journal - Cardiovascular Pharmacotherapy 7.4 (2021):
324-333.

Vedante Sachdeva,, et al. “Current Prospects of Nutraceuti-
cals: A Review”. Current Pharmaceutical Biotechnology 21.10
(2020): 884-896.

Alessandra Durazzo., et al. “An Updated Overview on Nanonu-
traceuticals: Focus on Nanoprebiotics and Nanoprobiotics”.
International Journal of Molecular Sciences 21.7 (2020): 2285.

Johanna T Dwyer, et al. “Dietary Supplements: Regulatory
Challenges and Research Resources”. Nutrients 10.1 (2018):
41.

AR Cappello,, et al. “Bergamot (Citrus bergamia Risso) Flavo-
noids and Their Potential Benefits in Human Hyperlipidemia
and Atherosclerosis: an Overview”. Mini-Reviews in Medicinal
Chemistry 16.8 (2016): 619-629.

Santa Cirmi,, et al. “Anti-infective potential of Citrus bergamia
Risso et Poiteau (bergamot) derivatives: a systematic review”.
Phytotherapy Research 30.9 (2019): 1404-1411.

Enrico Marchese., et al. “Bergamot essential oil nanoemul-
sions: antimicrobial and cytotoxic activity”. Zeitschrift fiir
Naturforschung - Section C jJournal of Biosciences 75.7-8
(2020): 279-290.

Xuesheng Han,, et al. “Bergamot (Citrus bergamia) Essential
0il Inhalation Improves Positive Feelings in the Waiting Room
of a Mental Health Treatment Center: A Pilot Study”. Phyto-
therapy Research 31.5 (2017): 812-816.

Xiong M., et al. “Effectiveness of Aromatherapy Massage and
Inhalation on Symptoms of Depression in Chinese Communi-
ty-Dwelling Older Adults”. The Journal of Alternative and Com-
plementary Medicine (2018).

Citation: A Calabro,, et al. “Anti-Inflammatory Effects of Bergamot on the Elderly: A Literature Review". Acta Scientific Nutritional Health 7.10 (2023):

48-55.


https://www.mdpi.com/2304-8158/8/10/474
https://www.mdpi.com/2304-8158/8/10/474
https://www.mdpi.com/2304-8158/8/10/474
https://pubmed.ncbi.nlm.nih.gov/31057945/
https://pubmed.ncbi.nlm.nih.gov/31057945/
https://pubmed.ncbi.nlm.nih.gov/31057945/
https://pubmed.ncbi.nlm.nih.gov/31057945/
https://pubmed.ncbi.nlm.nih.gov/35313442/
https://pubmed.ncbi.nlm.nih.gov/35313442/
https://pubmed.ncbi.nlm.nih.gov/35313442/
https://pubmed.ncbi.nlm.nih.gov/31670973/
https://pubmed.ncbi.nlm.nih.gov/31670973/
https://pubmed.ncbi.nlm.nih.gov/31670973/
https://pubmed.ncbi.nlm.nih.gov/18045389/
https://pubmed.ncbi.nlm.nih.gov/18045389/
https://pubmed.ncbi.nlm.nih.gov/18045389/
https://pubmed.ncbi.nlm.nih.gov/18045389/
https://pubmed.ncbi.nlm.nih.gov/29957236/
https://pubmed.ncbi.nlm.nih.gov/29957236/
https://pubmed.ncbi.nlm.nih.gov/29957236/
https://pubmed.ncbi.nlm.nih.gov/31482231/
https://pubmed.ncbi.nlm.nih.gov/31482231/
https://pubmed.ncbi.nlm.nih.gov/31482231/
https://pubmed.ncbi.nlm.nih.gov/31482231/
https://pubmed.ncbi.nlm.nih.gov/31482231/
https://pubmed.ncbi.nlm.nih.gov/27846426/
https://pubmed.ncbi.nlm.nih.gov/27846426/
https://pubmed.ncbi.nlm.nih.gov/27846426/
https://pubmed.ncbi.nlm.nih.gov/27846426/
https://onlinelibrary.wiley.com/doi/abs/10.1002/ptr.6402
https://onlinelibrary.wiley.com/doi/abs/10.1002/ptr.6402
https://onlinelibrary.wiley.com/doi/abs/10.1002/ptr.6402
https://onlinelibrary.wiley.com/doi/abs/10.1002/ptr.6402
https://onlinelibrary.wiley.com/doi/abs/10.1002/ptr.6402
https://pubmed.ncbi.nlm.nih.gov/32441543/
https://pubmed.ncbi.nlm.nih.gov/32441543/
https://pubmed.ncbi.nlm.nih.gov/32441543/
https://bmjopen.bmj.com/content/10/8/e032755
https://bmjopen.bmj.com/content/10/8/e032755
https://bmjopen.bmj.com/content/10/8/e032755
https://cdnsciencepub.com/doi/10.1139/cjpp-2016-0062
https://cdnsciencepub.com/doi/10.1139/cjpp-2016-0062
https://cdnsciencepub.com/doi/10.1139/cjpp-2016-0062
https://cdnsciencepub.com/doi/10.1139/cjpp-2016-0062
https://cdnsciencepub.com/doi/10.1139/cjpp-2016-0062
https://pubmed.ncbi.nlm.nih.gov/29310996/
https://pubmed.ncbi.nlm.nih.gov/29310996/
https://pubmed.ncbi.nlm.nih.gov/29310996/
https://pubmed.ncbi.nlm.nih.gov/32652000/
https://pubmed.ncbi.nlm.nih.gov/32652000/
https://pubmed.ncbi.nlm.nih.gov/32652000/
https://pubmed.ncbi.nlm.nih.gov/32652000/
https://pubmed.ncbi.nlm.nih.gov/32000642/
https://pubmed.ncbi.nlm.nih.gov/32000642/
https://pubmed.ncbi.nlm.nih.gov/32000642/
https://www.mdpi.com/1422-0067/21/7/2285
https://www.mdpi.com/1422-0067/21/7/2285
https://www.mdpi.com/1422-0067/21/7/2285
https://pubmed.ncbi.nlm.nih.gov/29300341/
https://pubmed.ncbi.nlm.nih.gov/29300341/
https://pubmed.ncbi.nlm.nih.gov/29300341/
https://pubmed.ncbi.nlm.nih.gov/26156545/
https://pubmed.ncbi.nlm.nih.gov/26156545/
https://pubmed.ncbi.nlm.nih.gov/26156545/
https://pubmed.ncbi.nlm.nih.gov/26156545/
https://onlinelibrary.wiley.com/doi/10.1002/ptr.5646
https://onlinelibrary.wiley.com/doi/10.1002/ptr.5646
https://onlinelibrary.wiley.com/doi/10.1002/ptr.5646
https://www.degruyter.com/document/doi/10.1515/znc-2019-0229/html
https://www.degruyter.com/document/doi/10.1515/znc-2019-0229/html
https://www.degruyter.com/document/doi/10.1515/znc-2019-0229/html
https://www.degruyter.com/document/doi/10.1515/znc-2019-0229/html
https://pubmed.ncbi.nlm.nih.gov/28337799/
https://pubmed.ncbi.nlm.nih.gov/28337799/
https://pubmed.ncbi.nlm.nih.gov/28337799/
https://pubmed.ncbi.nlm.nih.gov/28337799/
https://pubmed.ncbi.nlm.nih.gov/29565630/
https://pubmed.ncbi.nlm.nih.gov/29565630/
https://pubmed.ncbi.nlm.nih.gov/29565630/
https://pubmed.ncbi.nlm.nih.gov/29565630/

Anti-Inflammatory Effects of Bergamot on the Elderly: A Literature Review

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Noura S Dosoky,, et al. “Biological Activities and Safety of Citrus
spp. Essential Oils”. International Journal of Molecular Sciences
19.7 (2018): 1966.

L Dubertret., et al. “Phototoxic properties of perfumes contain-
ing bergamot oil on human skin: photoprotective effect of UVA
and UVB sunscreens”. Journal of Photochemistry and Photobiol-
ogy B 7.2-4 (1990): 251-259.

Roberto Bava., et al. “In Vitro Evaluation of Acute Toxicity of
Five Citrus spp. Essential Oils towards the Parasitic Mite Var-
roa destructor”. Pathogens 10.9 (2021): 1182.

Y Yasui,, et al. “Action spectrum for bergamot-oil phototoxicity
measured by sunburn cell counting”. The Journal of Dermatol-
ogy 21.5 (1994): 319-322.

Eleonora Da Pozzo., et al. “Antioxidant and Antisenescence Ef-
fects of Bergamot Juice”. Oxidative Medicine and Cellular Lon-
gevity (2018).

David Moher, et al. “Linee guida per il reporting di revisioni
sistematiche e meta-analisi: il PRISMA Statement. Evidence”.
Giugno 7.6 (2015): e1000114.

Saveria Pastore., et al. “Differential modulation of stress-in-
flammation responses by plant polyphenols in cultured nor-
mal human keratinocytes and immortalized”. HaCaT Cells 63.2
(2011): 104-114.

Giuseppa Visalli,, et al. “Bergamot Juice Extract Inhibits Prolif-
eration by Inducing Apoptosis in Human Colon Cancer Cells”.
Anti-Cancer Agents in Medicinal Chemistry (Formerly Current
Medicinal Chemistry - Anti-Cancer Agents) 14.10 (2019).

S Nistico., et al. “Telomere and telomerase modulation by ber-
gamot polyphenolic fraction in experimental photoageing in
human keratinocytes”. Journal of Biological Regulators and Ho-
meostatic Agents 29.3 (2015): 723-728.

L Rombola,, et al. “Rational Basis for the Use of Bergamot Es-
sential Oil in Complementary Medicine to Treat Chronic Pain”.
Mini-Reviews in Medicinal Chemistry 16.9 (2016).

Marina Russo., et al. “Multidimensional preparative liquid
chromatography to isolate flavonoids from bergamot juice
and evaluation of their anti-inflammatory potential”. Journal of
Separation Science (2015).

Rosario Mare,, et al. “A new breakfast brioche containing ber-
gamot fiber prevents insulin and glucose increase in healthy
volunteers: a pilot study”. Minerva Endocrinology (Torino) 46.2
(2021): 214-225.

Christian Celia., et al. “Anticancer activity of liposomal berga-
mot essential oil (BEO) on human neuroblastoma cells”. Col-
loids and Surfaces B: Biointerfaces 112 (2013): 548-553.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

54
GE Lombardo., et al. “Mechanisms Underlying the Anti-Inflam-
matory Activity of Bergamot Essential Oil and Its Antinocicep-
tive Effects”. Plants (Basel) 9.6 (2020): 704.

Miceli N,, et al. “Effetti ipolipidemici del succo di Citrus ber-
gamia Risso et Poiteau nei ratti alimentati con una dieta iper-
colesterolemica”. Giornale di Chimica Agraria E Alimentare
55.26 (2007): 10671-10677.

M Navarra., et al. “Effect of Citrus bergamia juice on human
neuroblastoma cells in vitro and in metastatic xenograft mod-
els”. Fitoterapia 95 (2014): 83-92.

Santa Cirmi, et al. “Cadmium-Induced Kidney Injury in Mice is
Counteracted by a Flavonoid-Rich Extract of Bergamot Juice,
Alone or in Association with Curcumin and Resveratrol, via
the Enhancement of Different Defense Mechanisms”. Biomedi-
cines 9.12 (2021): 1797.

Nadia Ferlazzo., et al. “A Flavonoid-Rich Extract from Berga-
mot Juice, Alone or in Association with Curcumin and Resve-
ratrol, Shows Protective Effects in a Murine Model of Cadmi-
um-Induced Testicular Injury”. Pharmaceuticals (Basel) 14.5
(2021): 386.

Daniela Impellezzeri., et al. “Anti-inflammatory and Anti-
oxidant Effects of Flavonoid-Rich Fraction of Bergamot Juice
(BJe) in a Mouse Model of Intestinal Ischemia/Reperfusion
Injury”. Frontiers in Pharmacology 7 (2016): 203.

Enrico Gugliandolo., et al. “Treatment with a Flavonoid-Rich
Fraction of Bergamot Juice Improved Lipopolysaccharide-
Induced Periodontitis in Rats”. Frontiers in Pharmacology 9
(2019): 1563.

Marinella De Leo., et al. “Protective Effects of Bergamot (Cit-
rus bergamia Risso & Poiteau) Juice in Rats Fed with High-Fat
Diet”. Planta Medica 86.3 (2020): 180-189.

Marina Russo., et al. “Multidimensional preparative liquid
chromatography to isolate flavonoids from bergamot juice
and evaluation of their anti-inflammatory potential”. Journal
of Separation Science 38 (2015): 4196-4203.

Yonghua Cui,, et al. “Bergamot essential oil attenuate alumi-
num-induced anxiety-like behavior through antioxidation, an-
ti-inflammatory and GABA regulation in rats”. Food and Chemi-
cal Toxicology 145 (2020): 111766.

Nanhai Zhang, et al. “Essential oil, juice, and ethanol extract
from bergamot confer improving effects against primary dys-
menorrhea in rats”. Journal of Food Biochemistry 45.2 (2021):
el3614.

Peng Sun,, et al. “Essential Oil and Juice from Bergamot and
Sweet Orange Improve Acne Vulgaris Caused by Excessive
Androgen Secretion”. Metabolism of the Host and Microbes to
Modulate Immunocytes (2020).

Citation: A Calabro,, et al. “Anti-Inflammatory Effects of Bergamot on the Elderly: A Literature Review". Acta Scientific Nutritional Health 7.10 (2023):
48-55.


https://www.mdpi.com/1422-0067/19/7/1966
https://www.mdpi.com/1422-0067/19/7/1966
https://www.mdpi.com/1422-0067/19/7/1966
https://www.sciencedirect.com/science/article/abs/pii/101113449085160X
https://www.sciencedirect.com/science/article/abs/pii/101113449085160X
https://www.sciencedirect.com/science/article/abs/pii/101113449085160X
https://www.sciencedirect.com/science/article/abs/pii/101113449085160X
https://www.mdpi.com/2076-0817/10/9/1182
https://www.mdpi.com/2076-0817/10/9/1182
https://www.mdpi.com/2076-0817/10/9/1182
https://pubmed.ncbi.nlm.nih.gov/8051317/
https://pubmed.ncbi.nlm.nih.gov/8051317/
https://pubmed.ncbi.nlm.nih.gov/8051317/
https://www.hindawi.com/journals/omcl/2018/9395804/
https://www.hindawi.com/journals/omcl/2018/9395804/
https://www.hindawi.com/journals/omcl/2018/9395804/
http://www.prisma-statement.org/documents/PRISMA%20Italian%20Statement.pdf?AspxAutoDetectCookieSupport=1
http://www.prisma-statement.org/documents/PRISMA%20Italian%20Statement.pdf?AspxAutoDetectCookieSupport=1
http://www.prisma-statement.org/documents/PRISMA%20Italian%20Statement.pdf?AspxAutoDetectCookieSupport=1
https://pubmed.ncbi.nlm.nih.gov/21620684/
https://pubmed.ncbi.nlm.nih.gov/21620684/
https://pubmed.ncbi.nlm.nih.gov/21620684/
https://pubmed.ncbi.nlm.nih.gov/21620684/
https://www.researchgate.net/publication/282244297_TELOMERE_AND_TELOMERASE_MODULATION_BY_BERGAMOT_POLYPHENOLIC_FRACTION_IN_EXPERIMENTAL_PHOTOAGEING_IN_HUMAN_KERATINOCYTES
https://www.researchgate.net/publication/282244297_TELOMERE_AND_TELOMERASE_MODULATION_BY_BERGAMOT_POLYPHENOLIC_FRACTION_IN_EXPERIMENTAL_PHOTOAGEING_IN_HUMAN_KERATINOCYTES
https://www.researchgate.net/publication/282244297_TELOMERE_AND_TELOMERASE_MODULATION_BY_BERGAMOT_POLYPHENOLIC_FRACTION_IN_EXPERIMENTAL_PHOTOAGEING_IN_HUMAN_KERATINOCYTES
https://www.researchgate.net/publication/282244297_TELOMERE_AND_TELOMERASE_MODULATION_BY_BERGAMOT_POLYPHENOLIC_FRACTION_IN_EXPERIMENTAL_PHOTOAGEING_IN_HUMAN_KERATINOCYTES
https://pubmed.ncbi.nlm.nih.gov/26996621/
https://pubmed.ncbi.nlm.nih.gov/26996621/
https://pubmed.ncbi.nlm.nih.gov/26996621/
https://pubmed.ncbi.nlm.nih.gov/18069740/
https://pubmed.ncbi.nlm.nih.gov/18069740/
https://pubmed.ncbi.nlm.nih.gov/18069740/
https://pubmed.ncbi.nlm.nih.gov/18069740/
https://pubmed.ncbi.nlm.nih.gov/32969628/
https://pubmed.ncbi.nlm.nih.gov/32969628/
https://pubmed.ncbi.nlm.nih.gov/32969628/
https://pubmed.ncbi.nlm.nih.gov/32969628/
https://pubmed.ncbi.nlm.nih.gov/24099646/
https://pubmed.ncbi.nlm.nih.gov/24099646/
https://pubmed.ncbi.nlm.nih.gov/24099646/
https://pubmed.ncbi.nlm.nih.gov/32492797/
https://pubmed.ncbi.nlm.nih.gov/32492797/
https://pubmed.ncbi.nlm.nih.gov/32492797/
https://dspace.unical.it/handle/10955/1117
https://dspace.unical.it/handle/10955/1117
https://dspace.unical.it/handle/10955/1117
https://dspace.unical.it/handle/10955/1117
https://pubmed.ncbi.nlm.nih.gov/24594241/
https://pubmed.ncbi.nlm.nih.gov/24594241/
https://pubmed.ncbi.nlm.nih.gov/24594241/
https://www.mdpi.com/2227-9059/9/12/1797
https://www.mdpi.com/2227-9059/9/12/1797
https://www.mdpi.com/2227-9059/9/12/1797
https://www.mdpi.com/2227-9059/9/12/1797
https://www.mdpi.com/2227-9059/9/12/1797
https://www.mdpi.com/1424-8247/14/5/386
https://www.mdpi.com/1424-8247/14/5/386
https://www.mdpi.com/1424-8247/14/5/386
https://www.mdpi.com/1424-8247/14/5/386
https://www.mdpi.com/1424-8247/14/5/386
https://www.frontiersin.org/articles/10.3389/fphar.2016.00203/full
https://www.frontiersin.org/articles/10.3389/fphar.2016.00203/full
https://www.frontiersin.org/articles/10.3389/fphar.2016.00203/full
https://www.frontiersin.org/articles/10.3389/fphar.2016.00203/full
https://pubmed.ncbi.nlm.nih.gov/30705631/
https://pubmed.ncbi.nlm.nih.gov/30705631/
https://pubmed.ncbi.nlm.nih.gov/30705631/
https://pubmed.ncbi.nlm.nih.gov/30705631/
https://pubmed.ncbi.nlm.nih.gov/31860116/
https://pubmed.ncbi.nlm.nih.gov/31860116/
https://pubmed.ncbi.nlm.nih.gov/31860116/
https://pubmed.ncbi.nlm.nih.gov/26495990/
https://pubmed.ncbi.nlm.nih.gov/26495990/
https://pubmed.ncbi.nlm.nih.gov/26495990/
https://pubmed.ncbi.nlm.nih.gov/26495990/
https://pubmed.ncbi.nlm.nih.gov/32971212/
https://pubmed.ncbi.nlm.nih.gov/32971212/
https://pubmed.ncbi.nlm.nih.gov/32971212/
https://pubmed.ncbi.nlm.nih.gov/32971212/
https://pubmed.ncbi.nlm.nih.gov/33470446/
https://pubmed.ncbi.nlm.nih.gov/33470446/
https://pubmed.ncbi.nlm.nih.gov/33470446/
https://pubmed.ncbi.nlm.nih.gov/33470446/
https://www.hindawi.com/journals/mi/2020/8868107/
https://www.hindawi.com/journals/mi/2020/8868107/
https://www.hindawi.com/journals/mi/2020/8868107/
https://www.hindawi.com/journals/mi/2020/8868107/

Anti-Inflammatory Effects of Bergamot on the Elderly: A Literature Review

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Daniela Impellizzeri., et al. “The anti-inflammatory and antiox-
idant effects of bergamot juice extract (B]e) in an experimental
model of inflammatory bowel disease”. Clinical Nutrition 34.6
(2015): 1146-1154.

Felipe A Pinho-Ribeiro,, et al. “Naringenin reduces inflamma-
tory pain in mice”. Neuropharmacology 105 (2016): 508-519.

Emmanuel A Adakudugu., et al. “Protective effect of bergap-
ten in acetic acid-induced colitis in rats”. Heliyon 6.8 (2020):
e04710.

Maddalena Parafati., et al. “Bergamot Polyphenols Boost Ther-
apeutic Effects of the Diet on Non-Alcoholic Steatohepatitis
(NASH) Induced by “Junk Food”: Evidence for Anti-Inflamma-
tory Activity”. Nutrients 10.11 (2018): 1604.

Roberto Risitano., et al. “Flavonoid Fraction of Bergamot Juice
Reduces LPS-Induced Inflammatory Response through SIRT1-
Mediated NF-kB Inhibition in THP-1 Monocytes”. Plos One
(2014).

Monica Curro., et al. “Citrus bergamia Juice Extract Attenuates
B-Amyloid-Induced Pro-Inflammatory Activation of THP-1
Cells Through MAPK and AP-1 Pathways”. Scientific Reports 6
(2016): 20809.

Mohammed Bhia.,, et al. “Naringenin Nano-Delivery Systems
and Their Therapeutic Applications”. Pharmaceutics 13.2
(2021): 291.

Monica Borgatti., et al. “Bergamot (Citrus bergamia Risso) fruit
extracts and identified components alter expression of inter-
leukin 8 gene in cystic fibrosis bronchial epithelial cell lines”.
BMC Biochemistry 12.15 (2011).

U Di Falco., et al. “Effects of a nutraceutical multicompound in-
cluding bergamot (Citrus Bergamia Risso) juice on metabolic
syndrome: A pilot study”. Mediterranean Journal of Nutrition
and Metabolism 11.2 (2018): 119-126.

Maciej Banach,, et al. “The Role of Nutraceuticals in Statin In-
tolerant Patients”. Journal of the American College of Cardiology
72.1(2018): 96-118.

Vincenzo Musolino., et al. “Bergamot Polyphenols Improve
Dyslipidemia and Pathophysiological Features in a Mouse
Model of Non-Alcoholic Fatty Liver Disease”. Scientific Reports
10.1 (2020): 2565.

Jessica Maiuolo., et al. “Effects of Bergamot Polyphenols on Mi-
tochondrial Dysfunction and Sarcoplasmic Reticulum Stress in
Diabetic Cardiomyopathy”. Nutrients 13.7 (2021): 2476.

Ross Walker, et al. “Chapter 84 - The Use of Bergamot-Derived
Polyphenol Fraction in Cardiometabolic Risk Prevention and
its Possible Mechanisms of Action”. Polyphenols in Human
Health and Disease 2 (2014): 1087-1105.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

55
V Mollace., et al. “Hypolipemic and hypoglycaemic activity of
bergamot polyphenols: from animal models to human stud-
ies”. Fitoterapia 82 (2011): 309-316.

MC Cristiano., et al. “Ammonium Glycyrrhizinate and Berga-
mot Essential Oil Co-Loaded Ultradeformable Nanocarriers:
An Effective Natural Nanomedicine for In Vivo Anti-Inflamma-
tory Topical Therapies”. Biomedicines 10.5 (2022): 1039.

Valentina Spigoni., et al. “Bioavailability of Bergamot (Citrus
bergamia) Flavanones and Biological Activity of Their Circu-
lating Metabolites in Human Pro-Angiogenic Cells”. Nutrients
9.12 (2017): 1328.

Nadia Ferlazzo., et al. “Anti-Inflammatory Activity of Citrus
bergamia Derivatives: Where Do We Stand?” Molecules 21.10
(2016): 1273.

Yumiko Oishi.,, et al. “Macrophages in inflammation, repair and
regeneration”. International Immunology 30.11 (2018): 511-
528.

Vasiliki Pantazi., et al. “Visualizing and Quantifying Endonu-
clease-Based Site-Specific DNA Damage”. Journal of Visualized
Experiments 174 (2021).

Rajan Kumar Pandey, et al. “Molecular and immunological
toxic effects of nanoparticles”. International Journal of Biologi-
cal Macromolecules 107.Pt A (2018): 1278-1293.

Steven ] Forrester, et al. “Reactive Oxygen Species in Meta-
bolic and Inflammatory Signaling”. Circulation Research 122.6
(2018): 877-902.

Yusuke Hirata. “Reactive Oxygen Species (ROS) Signaling: Reg-
ulatory Mechanisms and Pathophysiological Roles”. Yakugaku
Zasshi 139.10 (2019): 1235-1241.

Yu Sun,, et al. “ROS systems are a new integrated network for
sensing homeostasis and alarming stresses in organelle meta-
bolic processes”. Redox Biology 37 (2020): 101696.

Glynis Ablon. “Nutraceuticals”. Dermatologic Clinics 39.3
(2021): 417-427.

Vedante Sachdeva., et al. “Current Prospects of Nutraceuti-
cals: A Review”. Current Pharmaceutical Biotechnology 21.10
(2020): 884-896.

K Chojnacka,, et al. “The influence of polyphenol-rich extracts
on the production of pro-inflammatory mediators in macro-

phages”. Journal of Physiology and Pharmacology 72.2 (2021).

Maria-Teresa Garcia-Conesa,, et al. “Polyphenol-Rich Foods for
Human Health and Disease”. Nutrients 12.2 (2020): 400.

Citation: A Calabro, et al. “Anti-Inflammatory Effects of Bergamot on the Elderly: A Literature Review". Acta Scientific Nutritional Health 7.10 (2023):
48-55.


https://pubmed.ncbi.nlm.nih.gov/25491246/
https://pubmed.ncbi.nlm.nih.gov/25491246/
https://pubmed.ncbi.nlm.nih.gov/25491246/
https://pubmed.ncbi.nlm.nih.gov/25491246/
https://pubmed.ncbi.nlm.nih.gov/26907804/
https://pubmed.ncbi.nlm.nih.gov/26907804/
https://pubmed.ncbi.nlm.nih.gov/32885074/
https://pubmed.ncbi.nlm.nih.gov/32885074/
https://pubmed.ncbi.nlm.nih.gov/32885074/
https://www.mdpi.com/2072-6643/10/11/1604
https://www.mdpi.com/2072-6643/10/11/1604
https://www.mdpi.com/2072-6643/10/11/1604
https://www.mdpi.com/2072-6643/10/11/1604
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0107431
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0107431
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0107431
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0107431
https://www.nature.com/articles/srep20809
https://www.nature.com/articles/srep20809
https://www.nature.com/articles/srep20809
https://www.nature.com/articles/srep20809
https://www.mdpi.com/1999-4923/13/2/291
https://www.mdpi.com/1999-4923/13/2/291
https://www.mdpi.com/1999-4923/13/2/291
https://pubmed.ncbi.nlm.nih.gov/21496221/
https://pubmed.ncbi.nlm.nih.gov/21496221/
https://pubmed.ncbi.nlm.nih.gov/21496221/
https://pubmed.ncbi.nlm.nih.gov/21496221/
https://pubmed.ncbi.nlm.nih.gov/29957236/
https://pubmed.ncbi.nlm.nih.gov/29957236/
https://pubmed.ncbi.nlm.nih.gov/29957236/
https://www.nature.com/articles/s41598-020-59485-3
https://www.nature.com/articles/s41598-020-59485-3
https://www.nature.com/articles/s41598-020-59485-3
https://www.nature.com/articles/s41598-020-59485-3
https://www.mdpi.com/2072-6643/13/7/2476
https://www.mdpi.com/2072-6643/13/7/2476
https://www.mdpi.com/2072-6643/13/7/2476
https://www.sciencedirect.com/science/article/abs/pii/B9780123984562000840
https://www.sciencedirect.com/science/article/abs/pii/B9780123984562000840
https://www.sciencedirect.com/science/article/abs/pii/B9780123984562000840
https://www.sciencedirect.com/science/article/abs/pii/B9780123984562000840
https://pubmed.ncbi.nlm.nih.gov/21056640/
https://pubmed.ncbi.nlm.nih.gov/21056640/
https://pubmed.ncbi.nlm.nih.gov/21056640/
https://www.mdpi.com/2227-9059/10/5/1039
https://www.mdpi.com/2227-9059/10/5/1039
https://www.mdpi.com/2227-9059/10/5/1039
https://www.mdpi.com/2227-9059/10/5/1039
https://www.mdpi.com/2072-6643/9/12/1328
https://www.mdpi.com/2072-6643/9/12/1328
https://www.mdpi.com/2072-6643/9/12/1328
https://www.mdpi.com/2072-6643/9/12/1328
https://www.mdpi.com/1420-3049/21/10/1273
https://www.mdpi.com/1420-3049/21/10/1273
https://www.mdpi.com/1420-3049/21/10/1273
https://pubmed.ncbi.nlm.nih.gov/30165385/
https://pubmed.ncbi.nlm.nih.gov/30165385/
https://pubmed.ncbi.nlm.nih.gov/30165385/
https://www.jove.com/v/62175/visualizing-quantifying-endonuclease-based-site-specific-dna
https://www.jove.com/v/62175/visualizing-quantifying-endonuclease-based-site-specific-dna
https://www.jove.com/v/62175/visualizing-quantifying-endonuclease-based-site-specific-dna
https://pubmed.ncbi.nlm.nih.gov/29017884/
https://pubmed.ncbi.nlm.nih.gov/29017884/
https://pubmed.ncbi.nlm.nih.gov/29017884/
https://www.ahajournals.org/doi/10.1161/CIRCRESAHA.117.311401
https://www.ahajournals.org/doi/10.1161/CIRCRESAHA.117.311401
https://www.ahajournals.org/doi/10.1161/CIRCRESAHA.117.311401
https://pubmed.ncbi.nlm.nih.gov/31582606/
https://pubmed.ncbi.nlm.nih.gov/31582606/
https://pubmed.ncbi.nlm.nih.gov/31582606/
https://pubmed.ncbi.nlm.nih.gov/32950427/
https://pubmed.ncbi.nlm.nih.gov/32950427/
https://pubmed.ncbi.nlm.nih.gov/32950427/
https://pubmed.ncbi.nlm.nih.gov/34053595/
https://pubmed.ncbi.nlm.nih.gov/34053595/
https://europepmc.org/article/med/32000642
https://europepmc.org/article/med/32000642
https://europepmc.org/article/med/32000642
https://pubmed.ncbi.nlm.nih.gov/34374653/
https://pubmed.ncbi.nlm.nih.gov/34374653/
https://pubmed.ncbi.nlm.nih.gov/34374653/
https://www.mdpi.com/2072-6643/12/2/400
https://www.mdpi.com/2072-6643/12/2/400

