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Introduction

Inϐlammation is a complex biological reaction induced 
by the alteration of tissue homeostasis, which occurs in 
response to the presence of a biological, chemical or physical 
agent in the body [1]. The acute inϐlammatory response is 
composed of an elaborate cascade of both proinϐlammatory 
and anti-inϐlammatory mediators, and balance between these 
mediators often determines the outcome after injury [2]. 
Generally during acute inϐlammation, cellular and molecular 
events and interactions reduce the risk of eventual injuries 
or infections. However, acute inϐlammation can become 
chronic, contributing to a variety of chronic inϐlammatory 
diseases [3]. Major micro circulatory events that occur 
during the inϐlammatory process include changes in vascular 
permeability, leukocyte recruitment and accumulation, and 
inϐlammatory mediator’s release [4]. 

Different classes of medications are used, including 
corticosteroids, nonsteroidal anti-inϐlammatory drugs 
(NSAIDs), and biologic drugs to treat inϐlammatory disorders. 
However, they have different side effects, and biologics are 
particularly expensive. To limit these inconvenients in the 
last years, the use of complementary anti-inϐlammatory 
medicine has increased considerably, including Bergamot, 
Curcumin, Arnica as many others [5,6]. Currently around 
80% of people worldwide use natural products for the 
prevention and treatment of many diseases, mainly due to 
their relative safety, effectiveness and low cost. In this ϐield, 
natural products offer great hope in the identiϐication of 
bioactive molecules useful for the treatment of inϐlammatory 
diseases. Polyphenols, ϐlavonoids, lignans, chloroglucinols, 
quinones, stilbenes, phenylpropanoids and diarylheptanoids 
are a very important category of natural compounds capable 
of modulating inϐlammatory pathways [7,8].

Anitis is an inϐlammation of the anal and perianal zone, and 
proctitis involve the lining of the rectum respectively. Despite 

both are frequent clinical conditions, it is not easy to deϐine 
and sometimes it is not considered in diagnostic therapeutic 
terms. Anitis/Proctitis would include all inϐlammatory and 
infectious lesions of the anus, including cryptitis, papillitis, 
as well as anal ϐissures and hemorrhoidal pathology. Chronic 
nonspeciϐic diarrhea, alterations of the intestinal bacterial 
ϐlora, antibiotic therapy, parasitosis, perianal erythema, 
gynecological and urinary infections are elements that should 
be considered when treating the inϐlammatory states of 
the anus and rectum. After excluding infections, malignant 
lesions [9] and inϐlammatory bowel disease [10], the main 
treatment is medical, with the use of phlebotrophic drugs, 
anti-hemorrhoid or anti-inϐlammatory topical ointments, self-
dilation and application of heat to treat sphincter hypertonia. 
In some extreme cases, resorting to surgical interventions 
to treat related pathologies is not always resolutive, and 
in many cases may be responsible for the persistence and 
accentuation of the local inϐlammatory response. We believe 
that nutraceutical can ϐind a correct and innovative space with 
excellent clinical results in this pathological ϐield. In this work 
we provide information about the action of the components of 
bergamot, and also the use of a gelatinous mixture based on 
bergamot ϐlavonoids and essential oil used in the treatment of 
nonspeciϐic proctitis.

Citrus bergamia

The historical information about the methods and times 
that marked the introduction of bergamot in the province of 
Reggio Calabria is quite controversial. Among the probable 
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places of origin are Greece, Spain and the Canary Islands. 
This tree has 3 recognized cultivars: Castagnaro, Femminello 
and Fantastic. The reproduction is done in bitter orange, in 
the fourth year of sowing, but it is necessary to wait three 
years for the tree to begin to bear fruit. The main producer of 
bergamot is Italy. 95% of the production is cultivated in the 
coastal strip of the province of Reggio Calabria. The average 
annual production is 200,000 kg of fruit.

Phytochemical studies

On the basis of the previous phytochemical investigations 
reported in the literature on industrially prepared bergamot 
juice, it is chemically rich in peculiar constituents such 
as ϐlavonoids, furanocoumarins, caffeic acid derivatives, 
sugars and amino acids. Flavonoids are a class of secondary 
metabolites widespread in the plant kingdom, usually in 
glycosidate form, which have been identiϐied in bergamot 
juice as main elements [11,12]. In our HPLC chromatographic 
analysis with mass spectrometry detector (ESI-MS-MS) we 
identiϐied (Table 1). In the last decade, several researchers 
have begun to study the biological properties of bergamot 
derivatives, obtaining important scientiϐic results. Was 
evaluated for its potential neuroprotection [13], prevention 
of colorectal cancer [14], antioxidant [15], anti-inϐlammatory 
[16] and hypolipidemic drug [17]. Several studies, including 
ours, have documented the ability of molecules present in 
bergamot to counteract inϐlammation through the modulation 
of different pathways [18-20]. The experiments carried out 
in our research laboratory showed that some ϐlavonoids 
(Esperidin, narginine, apigenin, eriotricin) were able to inhibit 
both gene expression and the pro-inϐlammatory cytokine 
secretion. These ϐlavonoids could inϐluence cellular function 
by acting as activators of SIRT1, a nuclear histone deacetylase 
involved in the inhibition of the nuclear transcription factor 
signaling KB (NF-KB). They are also able to inhibit the action 
of various proinϐlammatory activators, such as Prostaglandin 
E2 (PGE2), nitric oxide and reactive nitrogen species.

Benebeo gel® product components

Bergamot oil and its lavonoids

Hesperidin: Is one of the characteristic ϐlavonoids of 
Bergamot where it is concentrated mainly in the skin of 
the fruit. It has beneϐits on cutaneous functions, which 
are attribuited to its antioxidant properties, including 

inhibition of microtubule associated protein kinase (MAPK)-
dependent signaling pathways, and stimulation of epidermal 
proliferation, differentiation, and lipid production [21]. As 
anti-inϐlammatory, it inhibits both gene expression and 
secretion of LPS-induced pro-inϐlammatory cytokines (IL-
6, IL-1β, TNF-α) by a mechanism involving the inhibition 
of NF-κB activation [22]. In this same ϐield, there is a meta-
analysis which concludes that hesperidin supplementation 
signiϐicantly improves VCAM-1 levels [23].

Narginine: Is a glycoside ϐlavonoid which, in addition to 
conferring the typical bitter sour taste of bergamot, presents 
in various in vitro studies and in vivo anti-inϐlammatory action 
with a mechanism of inhibition of oxidative stress induced 
and tissue damage caused by free radicals. A part of these 
effects is due to the inhibition of myeloperoxidase (MPO) 
and consequent reduction of the nuclear translocation of 
NF-КB responsible for the activation of the proinϐlammatory 
cytokines [24]. 

Apigenin: Polyphenol founded in many foods known 
and studied for its anti-tumor effects [25]. Like most 
ϐlavonoids, apigenin has anti-inϐlammatory, antispasmodic 
and antioxidant properties. It has the ability to inhibit the 
expression and activation of inϐlammation mediators at 
the cellular level, especially interleukins and NF-КB. It also 
has vascular properties, strengthening the dermal matrix 
that supports the microvascular network. It inhibits matrix 
metalloproteases 1, and reduces their expression by inhibiting 
the activation of the AP1 protein, reducing the degradation 
of the collagen of the dermal matrix. This leads to greater 
resistance and elasticity of the vessel wall [26]. 

Eriocitrin: It is a ϐlavonoid with different 
biopharmacological properties, it acts as an epithelising, 
anti-infective, emollient, anti-edematous, local anesthetic 
agent. All these effects have been reported in various studies 
for the treatment of cutaneous wounds and in burns where 
a capacity to stimulate the processes of granulation and 
tissue regeneration was observed alongside a decrease in 
permeability of blood vessels. Another important action of 
eriotricin and the protective effect against damage caused by 
free radicals [27]. This reacts against free radicals preventing 
the alteration of membrane phospholipids and protecting 
unsaturated fatty acids by blocking peroxidase. It is important 
to underline that the superoxide radical anion appears to be 
implicated in the non-enzymatic proteolysis of collagen, so its 
inhibition effectively protects this important substance. The 
main effect is given by the Scavinger radical action [28].

Bergamot essential oil

It comes from the pressing of the peel of the ripe fruit. 
More and more recent studies have developed in the 
ϐield of psychiatry as anxiolytic [29,30], and also for its 
antriproliferative effects [31] and anticancer activity in vitro 
[32]. And there are studies in mice that suggest that bergamot 
oil may be relevant in the treatment of vascular disorders in 

Table 1: HPLC chromatographic analysis with mass spectrometry detector (ESI-MS-MS).
R1 R2 R3 Struttura Nome comune  

O-Rut OH OH eriodictiolo 7-O-rutinoside eriocitrina 
O-Nh OH OH eriodictiolo 7-O-neohesperidoside neoeriocitrina 

O-Nh-di-ox OH OH  neoeriocitrina-di-ox 

O-Nh H OH 
naringenina 

7-O-neohesperidoside 
naringina 

O-Nh-di-ox H OH  naringina-di-ox 
O-Nh OH OMe esperetina 7-O-neohesperidoside neoesperidina 

O-Nh-di-ox OMe OH  neoesperidina-di-ox 
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which proliferation of smooth muscle cell and oxyLD-related 
endothelial cell dysfunction are involved [33]. Bergamot 
essential oil comes from the pressing of the peel of the ripe 
fruit. Bergamot oil has been used in Italian folk medicine 
for centuries, especially against fevers and gastro-intestinal 
problems. Increasingly recent studies by the University 
of Calabria [34,35], the Universities of Parma, Messina, 
Tor Vergata and Magna Graecia conϐirm the innumerable 
pharmacological and therapeutic properties of oil. Its 
beneϐicial effects derive from its chemical composition, from 
the presence of amino acids, mineral salts, vitamin C and above 
all from the high concentration of ϐlavonoid polyphenols. The 
radical-scavenging and antioxidant action is determined by 
the inhibition of cellular myeloperoxidase (MPO) activity 
and by the inhibition of the adhesion molecules ICAM1 and 
P-selectin involved in inϐlammatory processes. Furthermore, 
in our study we observed the ability to reduce NF-КB 
nuclear translocation and the release of proinϐlammatory 
cytokines in the colitis induced in laboratory mice. The 
nuclear transcription factor NF-КB is the main regulator of 
the inϐlammatory response that drives the activation of genes 
associated with the transcription of inϐlammatory mediators, 
such as interleukins, tumor necrosis factor α (TNFα) and 
prostaglandins (PGs), as well as inϐlammatory enzymes such 
as nitric oxide and cyclooxygenases (COX2). Their inhibition is 
the basis for the reduction of the inϐlammatory process.

Materials and Methods

From January 2018 to January 2019, all the patients 
referred to our clinic with a diagnosis of idiopatic or 
hemorroids-related anitis and/or proctitis were treated using 
the local bergamot-derived gel. The bergamot-derived gel 
(Benebeo gel®) was used twice per day through the dedicated 
cannula for 30 days. After the ϐirst visit (T0), the follow-up was 
scheduled as follows: 30 days (T1) and 90 days (T2). All the 
visit were performed using the Digital Videoproctoscope. The 
symptoms investigated were pain (VAS scale 0-10), itching, 
bleeding (absent, mild, intense) and hyperemia (absent, 
mild, severe). The satisfaction of the patients after medical 
treatment was measured in a 0-10 scale.

Results

From January 2018 to January 2019, a total of 178 patients 
(95 M -83 F) with a mean age of 53 year (range 24-76 y) were 
treated with the of local bergamot-derived gel. 94% of the 
patients reported a symptoms relief at T1 with a maintained 
wellbeing at T2 in 89%. The mean satisfaction rate after 
the treatment was 8.2 (range 6-10). The mean value of pain 
VAS scale before treatment was 6 and decrease to 2 after 
the treatment at T2. The clinical evaluation performed with 
Digital Video proctoscope showed a decreased of bleeding 
and the related hyperemia in 78.9% and 79.6% of patients 
respectively (Figure 1). The images of clinical improvement 
are shown in ϐigure 2.

Discussion 

Inϐlammation and oxidative stress are pathophysiological 
events that are closely related to each other. One of them 
may appear sooner or later, but when one emerges, the other 
is more likely to follow it and then both are involved in the 
pathogenesis of many disorders. Just as the inϐlammatory 
process can induce oxidative stress, the latter can cause 
inϐlammation by activating multiple pathways [36,37]. The 
result is that both inϐlammation and oxidative stress are 
associated with certain chronic diseases. In pathological 
inϐlammatory conditions, there may be an exaggerated 
generation of reactive species that can spread outside the cells, 
which induces localized oxidative stress and tissue damage. In 
addition, activated phagocytized cells produce large amounts 
of radical oxygen and reactive nitrogen species. At the onset 
of inϐlammation, infection or tissue damage is perceived by 
pattern recognition receptors such as Toll-like receptors 
(TLRs), NOD-type receptors (NLRs) and the receptor for 
advanced glycation end products (RAGE). The stimulation of 
these receptors by binding to speciϐic molecules leads to the 
activation of transcription factors such as the nuclear factor 
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Figure 1: Improvement of bleeding before the treatment after the treatment at 
90 days (T2). Improvement of local hyperemia before the treatment after the 
treatment at 90 days (T2).

Figure 2: A-B: Ano-proctoscopy before treatment with hyperemia, C-D: Ano-
proctoscopy after treatment with the resolution of local infl ammation.
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KB (NF-KB) and the activation of protein-1 (AP1), which in 
turn induces the expression of genes proinϐlammatories, 
exercising antimicrobial functions and recruiting additional 
immune cells [38,39]. It has been shown that hydrogen 
peroxide induces inϐlammation by activating these same 
transcription factors. The presence of bioactive molecules 
capable of blocking inϐlammatory processes through multiple 
pathways, both by inhibiting the cellular transcription 
factor KB (NF-KB) as well as the inhibitory and reducing 
factors of reactive nitrogen species, and through inhibition 
of proinϐlammatory drugs such as cyclooxygenases (COX), 
represent a current pharmacological weapon. In particular, the 
effect of the fraction of ϐlavonoids isolated by us in association 
with the essential oil of bergamot leads to an improvement 
both in the inϐlammatory situation and in the symptoms. The 
action of ϐlavonoids extracted from bergamot could reduce 
logistic processes by reducing intracellular free radicals, in 
particular the expression of cyclooxygenase-2 (COX2). They 
could also reduce and modulate the inϐlammatory response 
by inhibiting prostaglandins and leukotrienes. A further 
action of the compound based on ϐlavonoids and essential oil 
of Bergamot synthesized in this way would be able to block 
the intracellular receptor expression of NF-KB by inhibiting 
the mechanisms responsible for the inϐlammatory cascade. 

Conclusion

Bergamot is used in the cosmetic, pharmaceutical and food 
industries. The interest and beneϐicial effects of bergamot juice 
have been increased by its healing promoting activity. The 
objective of the study was to evaluate the anti-inϐlammatory 
effects of non-speciϐic proctitis. The results of this study 
suggested that the administration of local bergamot gel had 
an anti-inϐlammatory effect with a faster healing process.
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