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Bergamot essential oil (BEO) provides cytoprotection in neuronal cells
exposed to heavy metals.
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Bergamot essential oil (BEO) is obtained from the fresh fruit of the bergamot tree, Bergamot Essential oil (BEO)
grown primarily in the Italian region of Calabria. Known for its unique fragrance,
BEO is used in various products such as perfumes, cosmetics, pharmaceuticals, and
food products. BEO has diverse biological activities, including its impact on the
cardiovascular system, antimicrobial properties against common pathogens, and
neuropharmacological effects. It is also used in aromatherapy to relieve stress,
mood disorders, and cancer-related pain. The release of amino acids by BEO, which
act as neurotransmitters in the hippocampus, can influence both normal and
pathological synaptic plasticity and provide neuroprotection during cerebral ischemia
and pain episodes. BEO mainly contains limonene, c-terpinene, p-pinene, linalool, and
linalyl acetate, known for their powerful antioxidant effects. All essential oils with a
high D-limonene content have a significant free radical scavenging effect,
predominantly disabling the production of reactive oxygen species (ROS) resulting in a
positive impact on inflammation, immune responses and cellular health. Present
epidemiological and experimental investigations have suggested that exposure to
heavy metals, such as cadmium (Cd), mercury (Hg), and lead (Pb), could potentially
contribute to the onset of neurodevelopmental disorders and/or accelerate the
progression of neurodegenerative and neurological diseases. This study aims to
investigate whether BEO can mitigate neurotoxicity induced by heavy metals (Cd?*,

Hg?* or Pb2* ) in SH-SY5Y cells, which serve as a model for neuronal cells.
\ / MIC (mg/mL) \

v' Several reports indicate
the possibility of using
the medicinal plant
extracts comprising
polyphenols, flavones,
flavonoids, tannins,
alkaloids, and terpenes,
which are known
antioxidants, as
alternative to
neurotoxicity therapy.

v’ €d?*, Hg?* or Pb2* were

‘ used to reproduce an in
. vitro model of heavy
ST metals-induced toxicity

in SH-SY5Y cells that
could mimic an in vivo

m) cell death m) Heavy Metal + BEO =) PROTECTION heavy metals chronic

exposure in the brain.

SH-SY5Y

el METHODS

Microorganisms
The viability of SH-SY5Y cells post-exposure to heavy metals, either individually or in Gram-positive Gram-negative
conjunction with BEO, was assessed using MTT, LDH, and Calcein assays to evaluate _ _ _ _
the effects of necrotic cell death. Additionally, the DCF-DA assay was conducted to E. faecalis 5. aureus  S.aureus  E.coli ATCC  E. coli ATCC K. pneumoniae
ascertain BEO protective capacity against oxidative stress induced by heavy metals in ATCC 29212 ATCC 29213 ATCC 43300 25922 35218 ATCC 13883
SH-SY5Y cells. The antibacterial activity of BEO was tested against various bacterial
strains, with particular attention to Gram-positive and Gram-negative bacteria. m 175 44 8.8 8.8 175 332
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Figure 2. Effect of simultaneous treatment with Cd?*, Hg?*, and Pb2* (25 yM) and Q@ ,\?\° ,§\° ,§\°
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Figure 4. Live/dead viability assay of SH-SY5Y cells cell after
% i 4 o x Figure 3. LDH activity of SH-SY5Y cell after of 24 h of exposure with different 24 h of exposure with different concentrations of BEO (0.01-
Figure 1. Effects of BEO (0.01, 0.02, 0.03%), Cd?*, Hg?*, or Pb2* (0.25-250 concentrations of BEO (0.01-0.03 %) and Cd?*, Hg?*, and Pb?* (25 yM). 0.03 %) and €d 2*, Hg 2, and Pb 2* (25 uM). Cells were

M) on SH-SY5Y cell viability after 24 h of exposure (MTT assay). stained for esterase activity using calcein-AM (green).
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Recent research has demonstrated the protective properties of BEO in neuronal cells ¥ These findings suggest that BEO showed to Activitisd bk Safetysiof- Citvush sppss Ehsantial
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notable, dose-dependent cytoprotective effect, particularly against cadmium (Cd)-induced v The toxicity that was identified by the MTT el W ST e (]

toxicity. This protective effect was subs:ran'riated by a decrease in lactate dehydrogenase assay and the measurement of LDH release Squadrito, F.; Bitto, A.: Minutoli, Lo et al.
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2 stimulus with both H.,O., and hea metals (Spirulina platensis) against In Vitro Toxicity

(H,0,) or heavy metals, was observed in the same cellular model. o ! 2¥2 V’; AR Induced by Heavy Metals (Cadmium, Mercury,
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