Research Article

Insights Journal of Surgery and Clinical Case Reports

Carcinoma Cells Growth and Modulator of

Melanogenesis

Lahmar A™

'Unit of Bioactive and Natural Substances and Biotechnology
UR1T7ES49, Faculty of Dentistry University of Monastir,
Avicenne Street, 5019 Monastir, Tunisia

*Corresponding author

Aida Lahmar, Unit of Bioactive and Natural Substances and
Biotechnology UR17ES49, Faculty of Dentistry University of
Monastir, Avicenne Street, 5019 Monastir, Tunisia,

E-mail: elahmar.aida@gmail.com

Received Date: 5-June-2022
Accepted Date: 7-June-2022
Published Date: 8-July-2022

1.Abstract

Pigmentation problems prompting staining or
hyperpigmentary of fundamental tissue happen broadly
and gain interest. This study is inside the structure of
methodologies under-creating safe mixtures to adjust
melanognonesis pathway. Phenolic acids and flavones were
tried for their belongings, on the reasonability in murine
melanoma (B16-F10) and in essential human keratinocyte
(PHK). Flavones, luteolin and apigenin displayed huge enemy
of proliferative movement against cell skin disease B16-F10,
while phenolic acids, caffeic, ferulic and coumaric acids,
initiated slight restraint. Tried compounds were found to
upset cell cycle movement of B16-F10, by a resulting lessening
of post-mitotic stage G1 and capture cycle movement at
either G1/S or G2/M. We further analyzed and assessed the
impacts of flavonoids and phenolic acids on melanogenesis
in the melanogenic cells model, murine B16F10 cells. While,
apigenin and ferulic corrosive uncovered a capacity to
improve melanogenesis melanoma cells; luteolin, caffeic and
coumaric acids diminished the melanin items in the cells. To
comprehend the system fundamental the melanogenesis
adjustment, we further assessed the tyrosinase action
involving L-DOPA as tyrosinase substrate. This review
underlines the expected utilization of tried compounds as
helpful specialists in the medicines of human melanoma and
as modulator of melnogenesis for corrective reason.
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2. Introduction

Melanogenesis is an essential biosynthetic pathway liable
for deciding eye, hair, and skin tone and safeguarding
consequently, the body from serious harm brought about by
bright (UV) radiation [1]. Hyperpigmentary issues, including
sunlight based lentigines, melasma and, postinflammatory
hyperpigmentation, happen generally and gain interest
among researchers and dermatologists [2]. In any case,
hypopigmentation prompting staining or complete absence of
pigmentation of fundamental tissue addresses either a difficult
issue. Consequently, with respect to the idea of pigmentation
issues, individuals are normally anticipating uniform skin tone.
A few mixtures that obstruct this biosynthetic pathway
have been distinguished as pigmentation modulators for
restorative purposes, for example, skin brightening or
favorable to pigmenting specialists [3]. Nonetheless, hardly
any substances are utilized in business skin items because
of their cancer-causing potential. A few specialists used to
treat skin hyperpigmentation, as hydroquinone, can cause
incidental effects like dermatitis and skin disturbance (Maeda
and Fukuda 1996).
Tyrosinase is a urgent catalyst engaged with melanin
biosynthesis. Without a doubt, the melanogenesis involve the
hydroxylation of L-tyrosine to L-3,4-dihydroxyphenylalanine
(L-DOPA) [4], then the oxidation of L-DOPA to L-DOPA quinine
through the enzymatic response of tyrosinase. Tyrosinase
inhibitors are considered as choices for the treatment of a few
dermatological issues related with pigmentation problems [5].
The hindrance of melanogenesis ought to clearly work on the
viability of melanoma treatment. Melanoma is absolutely an
issue that can't be overlooked and on which our endeavors
should be engaged due its forceful metastatic potential [6].
Polyphenols, intense bio-actives and low poisonous
substances, are as of late used to treat pigmentary messes.
Numerous inhibitors and enhancers of melanin biosynthesis
have been portrayed. Kojic corrosive, for instance, is a notable
tyrosinase inhibitor created by Aspergillus and Penicillium
organisms [7]. Some polyphenols, all things considered, have
been depicted as melanin inducer.
Flavonoids and phenolic acids address one of the most
unavoidable gatherings of plants phenolics. Going about
as diminishing specialists, free extreme scroungers, and
quenchers of singlet oxygen arrangement, flavonoids and
phenolic acids parts might assume significant parts in
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chemotherapeutic medicines and other human illnesses [8].
In the current review, we researched whether flavones,
luteolin and apigenin, and phenolic acids, caffeic, coumaric
and ferulic acids, had the option to hinder cell expansion and
cell cycle movement in murine sarcoma cell line (B16F10),
without compromising the feasibility of essential human
keratinocytes (PHK) cells. In the proceeding with look for
compelling melanogenesis modulators from normal sources,
we assessed the impact of every one of mixtures on melanin
content and tyrosinase action. Also, impacts of all tried
mixtures on movement through the cell cycle were examined
by flowcytometry.

3. Material and Methods

3.1. Reagents

Flavones and phenolic acids were bought from Extrasynthese
(Genay, France). Trypsin, penicillin, streptomycin, nutrients,
sodium pyruvate, RPMI-1640 medium, trivial amino acids
and fetal ox-like serum were bought from Sigma Cell
Culture (Courtaboeuf, France). 3-(4,5-Dimethylthiazol-2-yl)-
2,5-diphenyltetrazoliumbromide (MTT) was bought from
Euromedex (Mundolsheim, France). Triton X-100 was bought
from Biomatik Corporation (Cambridge, UK), 3,4-dihydroxy-
L-phenylalanine (L-DOPA) and ribonuclease A (RNase) were
bought from Sigma Aldrich (St. Louis, USA) and dimethyl
sulfoxide (DMSO) was obtained from Sigma-Aldrich (St.
Quentin  Fallavier, France). Ethylenediaminetetraacetic
corrosive (EDTA; Honeywell Burdick and Jackson, Germany),
tris(hydroxymethyl)laminomethane hydrochloride (Tris-HCl;
Biobasic, Canada), phosphate-cushioned saline (PBS; Gibco
by Life Technology, France) and sodium hydroxide (NaOH;
Applichem, Germany). Propidium iodide (PI) was bought from
Sigma-Aldrich (Steinheim, Germany).

3.2. Cells and Culture Conditions

B16-F10 mouse melanoma cells were refined in RPMI
enhanced with 10% intensity inactivated fetal cow-like
serum, 1% superfluous amino acids (100x), 1% L-glutamine
(200 mM), 1% nutrients (100x), 1% penicillin (10,000 UmI-1),
streptomycin (10,000 pgmlI-1) and 1% sodium pyruvate (100
mM). Cells were developed at 37°C in a humidified climate
containing 5% CO2.

Essential human keratinocytes (PHK) were confined as
essential cells from the human prepuce. Keratinocytes were
confined from the epidermis utilizing for the time being
4 °C dispase/trypsin processing (Joly-Tonetti et al., 2013).
Detached keratinocytes were filled in a CnT-07BM.1 basal
medium (CELL N TEC). Hatching was performed at 37°C in
a humidified environment with 5% CO2. The medium was
recharged consistently. For all trials, cells were cultivated
at entry numbers 1-3 and treated after arriving at 60-80%
conjunction.

3.3. Cell Viability Assay
The impact of flavones and phenolic acids (Figure 1) on

the reasonability of B16-F10 melanoma and PHK cells
was resolved utilizing the 3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyltetrazoliumbromide (MTT) measure, which
depends on the cleavage of a tetrazolium salt by mitochondrial
dehydrogenase in feasible cells. Cells were cultivated in 96-
well microtitration plates at a convergence of 5 x 103 cells/all
things considered, and brooded for the time being at 37°C.
24 hours subsequent to cultivating, cells were treated with
100 pl of different centralizations of the tried compound,
prior to brooding the plates for 24 h and 48 h at 37 °C. Cells
were washed once prior to adding 50 pl of 2 mg/ml MTT.
After 2 h of brooding at 37 °C, the medium was disposed
of, and the formazan blue shaped in the cells was broken
down by adding 100 pl DMSO. Negative control without the
tried compound however with DMSO was ready in a similar
way. Optical thickness (OD) was estimated at 570 nm on a
microplate peruser (Thermo Scientific). The IC50 esteem (the
centralization of half cell hindrance) was determined from the
diagram of restraint rate against various particles fixations.

3.4. Assurance of Melanin Content

Melanin delivered by cells was estimated, as depicted
beforehand [9]. Momentarily, B16-F10 cells (105 cells/
well) were cultivated into a 25 cm2 culture dish with 5 ml
of culture medium, and brooded for 24 h at 37 °C, 5% CO2.
Then, cells were treated with flavones (10, 25 and 50 pM)
and phenolic acids (500, 800 and 1000 pM) for 48 h. After
treatment, melanogenesis movement (firmly connected
with how much delivered melanin) was assessed from how
much melanin held in cells (intracellular melanin). Disciple
cells were confined by brooding in trypsin-EDTA 0.05%;
106 cells were solubilized in tubes containing 1 ml of Triton
X100 (0.1%). Spectrophotometric absorbance of intracellular
melanin content was estimated at 475 nm. Absorbance was
looked at against a standard bend of known convergences
of manufactured melanin, and measures of melanin were
assessed.

3.5. Tyrosinase Activity

Tyrosinase compound action was assessed by estimating the
pace of 3, 4-dihydroxy-L-phenylalanine (L-DOPA) oxidation, as
depicted beforehand by [10], with slight changes. Momentarily,
B16-F10 cells were treated with flavones (50 uM) and phenolic
acids (1000 pM) for 48 h, and 106 of feasible cells were then
solubilized in phosphate cradle (0.1 M; pH 6.8) containing 0.1%
Triton X100. Lysate was explained by centrifugation at 12,000
rpm for 20 min at 4°C; 400 pl of supernatant was blended in
with 400 pl of L-DOPA (0.15%), and absorbance was estimated
spectrophotometrically at 475 nm, consistently for 10 min,
after the expansion of the substrate (L-DOPA).

3.6. Cell Cycle Analysis Using Flow Cytometry

Mouse melanoma cells (B16F10 5 x 105 cells) were cultivated
into a 50 cm2 culture dish and brooded for 24 h. Cells
were treated with various groupings of mixtures for 48 h,
trypsinized and washed two times in PBS (pH = 7.4). Cells were

www.ijsccr.com


http://ijsccr.com/

Research Article

Insights Journal of Surgery and Clinical Case Reports

collected and brooded for 15 min at room temperature and
washed two times in chilly PBS (pH = 7.4). After treatment with
Ribonuclease A (10 mg ml-1) for 30 min at room temperature
and staining with 50 ml propidium iodide (1 mg mi-1) for
10 min, cell cycle examination was directed utilizing FACS
framework (Beckman Coulter, Switzerland). Rates of cells in
each period of the cell cycle were determined.

3.7.Statistical Analysis

All tests were done in three-fold and results were introduced
as mean + SD (Standard deviation). Measurable examinations
among bunches were broke down utilizing one-way and
two-way investigation of change (ANOVA), trailed by Tukey's
different correlation test, utilizing GraphPrism programming.
Measurable importance was considered for p-esteem < 0.05

4. Results

4.1. Cell Viability Assay

Since the principal motivation behind the current review was
to research regular and safe pigmentation modulators, the
cytotoxicity impact of concentrated on particles was tried
against essential human keratinocytes, PHK. Besides, we affect
anotable human melanoma cell line, B16F10. As uncovered by
cytotoxic bends, the expansion of B16F10 cells was hindered
by flavones and phenolic corrosive in a period and focus
subordinate way. To be sure, the inhibitory centralization of
50% of tumoral cells (IC50) was 22 yM for luteolin and 25 pM
for apigenin, separately (Figure 2 and3). Strangely, similar
medicines did on essential human keratinocytes cells show a
slight cytotoxic impact.

Phenolic corrosive appeared to be less powerful against
melanomacells. Tobesure, cellsuncovered with higherfocuses
going from 100 to 1000 uM of caffeic, coumaric and ferulic
corrosive showed higher suitability rate. Strangely, treatment
with similar portions initiated no critical harmfulness on PHK
cells, aside from the most elevated tried convergence of 1000
pUM and following 48 hour of direct openness to the specialists
(Figure 3).

4.2. Cell Cycle Analysis

Studies have recently shown that different normal mixtures
(for example resveratrol, xanthohumol) influence cell
practicality by upsetting cell cycle movement. Melanoma
cells were uncovered for 48 h to the various mixtures. The
outcomes uncover that the level of cells in the post-mitotic
stage G1 expanded after openness to various groupings
of caffeic, coumaric and ferulic acids; keeping cells from
enterings stage (Figure 4). Without a doubt, we noticed
an undeniable increment of cells rate in the S and G2/M
stages after openness to various groupings of flavones and
phenolic acids. flavones were seen as more effective than
phenolic acids, to cause repercussions on the appropriation
of melanoma cells in G1-the various periods of the cell cycle
(Figure 4)

4.3. Impact of Flavones and Phenolic Acids on Melanin
Synthesis and Tyrosinase Activity

To research the impact of phenolic intensifies on melanin
union, B16-F10 melanoma cells were presented to various
centralizations of the atoms for 48 h and afterward melanin
contents were estimated (Figure 5). Our analysis demonstrates
that luteolin, caffeic and coumaric acids and ferulic acids
essentially diminished the development of intracellular
melanin in the contrasted with the pace of melanin blend
in untreated cells. While apigenin and ferulic corrosive
invigorated essentially the development of intracellular
melanin in a portion subordinate way when contrasted with
the untreated cells.

To the extent that melanin blend pathway included a rate-
restricting administrative melanogenic chemical (Hearing,
1999), which is the tyrosinase, we endeavored the surveying
of the previously mentioned protein in cells hatched with
various portions of the tried particles. Since the finding
of melanogenic movement showed a portions depending
connection action portion, we decided to test the most
noteworthy fixations (50 pM for flavones and 1000 pM for
phenolic acids) to look at tyrosinase action. Our outcomes
uncovered that apigenin expanded tyrosinase movement in
a portion and time subordinate way, though luteolin, caffeic,
coumaric and ferulic acids diminished tyrosinase action
(Figure 6).

5. Conversation

Albeit the fundamental capability of melanogenesis is
to safeguard against UV radiation, melanin color can
likewise disrupt epidermal homeostasis and may involve
a melanoma [11]. Various choices have been displayed as
strong modulators of melanogenesis, nonetheless, their
utilization in the makeup business has been hampered by its
poisonousness and its aftereffects [12].

Accordingly, because of the developing interest in regular
builds, new techniques have been a work in progress for a
considerable length of time pointed toward looking through
safe builds, hence empowering the skin to more readily
endure treatment [13].

Despite different restorative methodologies of flavonoids
and phenolic acids (chemotherapeutic viability, free extremist
scavengers...)[14], there are a couple of data about its impacts
on melanogenesis process. The current review features the
capacity of flavones, luteolin and apigenin, and phenolic acids
including caffeic, coumaric, and ferulic acids, to go about
as a chemopreventive against a melanoma cell line and as
modulators of melanogenesis.

Before the examination of melanogenesis, thus, we tried
interestingly the cytoxic of previously mentioned particles
against essential human keratinocytes PHK. In examination
with B16F10, a fundamentally lower harmfulness rate was
seen in essential cells recommending that regular build
specifically targets cancer cells as opposed to typical cells. The
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higher inhibitory impact got with luteolin and apigenin, might
be credited to the quantity of hydroxyl bunches in the An and

B rings [15].
Various variables influencing cytotoxic or potentially
antiproliferative exercises of polyphenols include the

immersion and the place of the C2-C3 bond as well as the
number and replacement of hydroxyl bunches in the An
and B rings [16]. Without a doubt, any changes in a particle
substance construction can be liable for critical varieties in
their action.

One of the significant occurrences expected for any
disease improvement known as a sign of dangerous cells
is liberation of the cell cycle [17]. Substance that can upset
cell-cycle movement and lead to cell-development capture
might address a decent choice for disease counteraction
and treatment systems [17]. Consequently, a significant
consideration has been paid to the capacity of polyphenols to
hinder cell-cycle movement [18].

In the ongoing review, we assessed the capacity of the two
flavones and phenolic acids to upset cell cycle in melanoma
cells. Normal mixtures have been found to capture cell-
cycle movement at either G1/S or G2/M limits in a portion
subordinate way.

In line with the present finding, several authors demonstrated
that flavonoids-mediated inhibitory effects of cell proliferation
were accompanied by cell cycle arrest at G2/M phase

the ability of flavones to cause cell cycle arrest at G2/M phase
[19]. In fact, this study showed that treatment of breast cancer
cells with flavonoids resulted in increase in percentage of cells
at G2/M phase and decrease in percentage of cells at G1 and
S phase in a dose-dependent manner. Moreover, another
study conducted by Zhao et al., 2017 showed that apigenin
suppressed of melanoma cells (A375and C8161 cells) by
inducing G2/M phase arrest and apopotosis.

Furthermore, George et al., 2013 demonstrated that luteolin
inhibits the proliferation of HACAT and human melanoma
cells A375 and promotes cell cycle arrest and apoptosis with
possible involvement of programmed cell death.

Besides [20] demonstrated that ferulic and p-coumaric
acid decreased the proportion of cells in the G1 phase and
increased the proportion of cells in the S and G2 phases in
Caco-2 cells. They concluded that p-coumaric and ferulic acids
inhibited cell proliferation by presumably affecting different
cell cycle phases.

Furthermore, our results on cell cycle progression of B16F10
cells are in agreement with recent studies showing cell cycle
modulation of caffeic acid in human melanoma SK-Mel-28.
In fact, treatment with caffeic acid increased the population
of cells at GO/G1 phase, reduced the population of cells at S
phase also reduced G2/M phase in these cells (Pelinson et al.,
2019)

Our finding is in accordance with previous studies on the
effects of hydroxycinnamates on the induction period of
autoxidizing fats [21]. They also demonstrated the order of
effectiveness caffeic > ferulic > p-coumaric acid. Phenolic
substances are the most effective antioxidants al hydroxyl

group, usual methoxy, or polyphenols with ortho- or para-
dihydroxylic groups, or phenols containing condensed rings,
for example, anthocyanins [16].

Epidermal melanocytes are involved in skin pigmentation by
the regulation of melanin synthesis and ensuing transfer of
the pigment to keratinocytes. The murine B16F10 melanoma
cells are used as melanogenic cells model to evaluate the
effect of tested flavones and phenolic acids on melanogenesis.
Of importance is that although some flavones have similar
structures, they show opposite effects on melanogenisis
regulation. Luteolin markedly inhibited melanin synthesis in
B16F10 cells in a dose-dependent. However, cells exposed to
the highest dose of apigenin produced an amount of melanin
nearly three times greater than control (untreated cells). In
comparing the structures of apigenin and luteolin (Figure
1), there is only one extra hydroxyl group in luteolin. It is
postulated that this extra hydroxyl group in luteolin palyed
an important role in determing some specificities of this
molecule.

The assessment of melanin amount in B16 F10 exposed to
different phenolic acids showed that caffeic acid, p-coumaric
acid and ferulic acid inhibits the melanogenesisis in a dose
dependent manner. Conflicting data are found in literature in
regards to the effect of ferulic acid on melanogenesis. Some
studies showed stimulatory effect [22] and others showed an
inhibitory effect [23].

Tyrosinase plays a critical regulatory role in the biosynthetic
pathway of melanin pigments, since it catalyzes the oxidation
of monophenols, o-diphenols, and o-quinones [24]. To
understand the mechanism underlying the melanogenesis
modulation by flavonoid and phenolic acids, we further
evaluated the tyrosinase activity using L-DOPA as tyrosinase
substrate. We demonstrated that luteolin, caffeic acid,
coumaric acid and ferulic acid decreased tyrosinase activity
in B16F10 cells, as revealed by the enzyme kinetic curve.
Similarly, in correlation with the anti-melanogenesis activity,
apigenin were found to increase tyrosinase acivity.

This result may be explained that the concentrations of
flavonoids required for the inhibition of tyrosinase enzyme
reaction in vitro were too high, compared with those inhibiting
melanogenesis in cells [25].

Regarding phenolic acids, methoxylation of the hydroxyl
group inthe ortho position of the diphenolics, as in ferulicacid,
results in a decrease in the scavenging reaction, for instance,
hydroxylation as in caffeic acid in place of methoxylation is
substantially more effective. Ferulic acid is, indeed, expected
to be more effective than p-coumaric acid, since the electron-
donating methoxy group let to increased stabilization of
the aryloxyl radical through electron delocalization after
hydrogen donation by the hydroxyl group [26].

6. Conclusion
On the basis of the findings, Flavones and phenolic acids

have a potential to be used as potent therapeutic agents
in the treatments of human melanoma and as modulator
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of melanogenesis for cosmetic purpose. We also reported
that phenolic acids, caffeic, ferulic and coumaric acids exerts
a significant cytotoxic effect against melanoma cells with
significant induction of cell cycle arrest. However same doses
of same agents tested on normal skin cells showed no or low
toxicity level.
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