Journal of Oral Biology and Craniofacial Research 12 (2022) 454-457

ELSEVIER

Contents lists available at ScienceDirect
Journal of Oral Biology and Craniofacial Research

journal homepage: www.elsevier.com/locate/jobcr

Journa of Oral Biology and
Craniofacial Research

Check for

Depigmenting effect of banana stem and flower on melanocytes e

Sowmya N K ', Goriparthi Neeharika Sree, Pooja Patil, D.S. Mehta

Department of PeriodontologyBapuji Dental College and Hospital, Davangere, Karnataka, 577004, India

ABSTRACT

Gingival repigmentation is an inevitable hindrance among different procedures accepted for gingival depigmentation. To overcome this, there is a need for the
procedure that can delay the duration of reappearance of pigmentation. A number of studies using herbal extracts with antioxidant property shown to have anti
melanogenic effect. In the present in - vitro study, we investigated the effect of banana stem and flower extracts on melanocytes, as Banana stem and flower are rich
in polyphenols and flavonoids, which are potent antioxidants. The melanocytes were exposed to ethanolic extract of banana stem and flower at 2 concentrations (100
pgm, 150 pgm) for 72 h. The cellular melanin contents were measured using Bradford assay which depicted the reduction in the melanin content and Resazurin assay
was used for assessment of cell viability showed no significant cytotoxic effect of banana stem and flower on the cells. The cells exposed to higher concentration (150
pgm) of banana stem and flower showed significant reduction in melanin content. Flower extract showed better reduction in the melanin content. Based on these
results both banana flower and stem can be tried as potent gingival depigmenting agent.

1. Introduction

“Smile is the prettiest thing you can wear”, along with white esthetics
pink esthetics also contribute to the harmony of gratifying smiles. The
color of the gingiva is coral pink, which will be influenced by the
thickness of the gingival epithelium, vascularization, degree of kerati-
nization and presence of the pigments. These pigments can be exogenous
or endogenous in origin. Although, melanin is the most commonly seen
endogenous pigment of neurocrestal origin, other pigments like Caro-
tene, Reduced hemoglobin and Oxyhemoglobin can also lead to gingival
pigmentation.'Melanin pigment appears as early as 3 h after birth in the
gingiva and is the only sign of pigmentation on the body.” The occur-
rence of pigmentation can range from physiologic reasons (e.g. racial
pigmentation) to manifestations of systemic illnesses (e.g. Addison’s
disease) to malignant neoplasms (e.g. melanoma and Kaposi’'s sar-
coma).® Gingival hyperpigmentation is generally not bothersome until
the patient exhibits a high smile line and/or disparity with skin
complexion. This affects a person’s emotional well-being and can
contribute to a decrease in self-esteem; forms the main reason for
seeking treatment.”

Several procedures have been used for the treatment of gingival
hyperpigmentation, such as the Scalpel technique, Bur abrasion, Electro-
surgery, Cryosurgery, Radiosurgery, Lasers. Furthermore, free gingival
graft and acellular dermal matrix have been used to mask gingival
pigmentation.” Each of these has its advantages and limitations. The
most common shortcoming of all these procedures is re-pigmentation,
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which can be as early as 33 days.2Thus, the depigmentation proced-
ures are challenging for the clinician.

To overcome these withering effects and to prolong the duration of
recurrence, natural or plant-based products have been tried and tested
for the treatment of gingival hyperpigmentation. Studies have shown
that the use of cinnamon, ascorbic acid and curcumin exhibiting anti-
oxidant properties helped in the scavenging of reactive oxygen inhibit-
ing the melanin formation by preventing reduction of the dopamine.®®
This led us to explore the most common, easily feasible natural or plant
extracts having antioxidant properties.

Banana is one of the most widely consumed fruits and all parts of the
plant, including flower, fruit, peel, and stem, are shown to have me-
dicinal benefits. This plant is known to have antimicrobial, anti-
inflammatory, anti-neoplastic, hepato-protective and antioxidant prop-
erties due to the presence of polyphenols such as flavonoids, acid lyco-
pene, beta carotene, tannin and saponin.’ Thus, this in vitro study was
conducted to determine whether banana stem and flower could inhibit
melanin synthesis and its effect on cell viability.

2. Materials and methods
2.1. Preparations of the banana stem and flower extract
Commercially available banana stem and flower powders were

procured from Neotea herbal products, which are approved by FSSAIL
(Food Safety and Standards Authority of India). These powders were
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prepared from dehumidified air dried with hammer mill grinding. Using
these commercially available powders ethanolic extract was prepared by
maceration technique. Ethanol and water were mixed in a 1:1 ratio. 50
pg powders were dissolved in 1 ml of the ethanol and water solution. The
extract was centrifuged at full speed for 30 s and filtered in 0.22 pM
filter. The obtained extract was approximated at a concentration of 100
pg/ml 2 pl of the solution was added for every 1 ml of culture medium.

2.2. Preparation of melanocytes cell culture

Human melanocyte cells were used in the present study. 12 cell
plates of approximately 2 X 10° human melanocyte cells were seeded for
4 days. After 4 days the cells were made 85-90% confluent. Before the
experiment, the culture medium was changed once and 500 pl of the
extract was added to each well. After adding the extract the cells were
incubated for 72 h. Cells were harvested and stored at 4 °C.

2.3. Experimental procedure

100 pgm and 150 pgm of banana stem and flower extracts were used
in the experiment. After incubation of the cells, they were trypsinized to
dissociate the cells from the culture plate and the extract was added. The
cells with the extract were transferred to the Eppendorf and centrifuged
at 1800 rpm for 4 min. Cells were then washed with phosphate-buffered
saline (PBS).

3. Assays
3.1. Estimation of melanin pigments (Bradford assay)

Melanin pigment was assessed using the Bradford assay, which is a
colorimetric protein assay based on an absorbance shift of the dye
Coomassie Brilliant glue G-250. The dye forms a complex with the
proteins, and the amount of the complex present in the solution is a
measure of the protein concentration.

Melanin pigments were estimated by lysing cells with sonication
buffer and then pelleted, washed once with 1:1 ethanol and diethyl ether
mixture, the pellet was air-dried, solubilized in a buffer (2 mM NaOH,
20% DMSO) at 60 °C for 30 min and then melanin absorbance was
measured at 492 nm (Tecan). The results were normalized to protein
concentration and then plotted as graphs.'’

3.2. Resazurin dye test for cytotoxicity

The Resazurin assay, cell viability and proliferation indicator, works
by conversion of resazurin, a non-fluorescent indicator dye to resorufin,
a highly fluorescent dye via reduction reactions of metabolically active
cells. The amount of fluorescence produced is proportional to the
number of living cells. In the present study, melanocytes treated with
banana stem and flower were exposed to resazurin dye and then the
samples were analyzed spectrophotometrically (AEx/AEm:530/580 nm)
and also observed under a fluorescent microscope to evaluate the
tyrosinase activity.'!

4. Results

To determine the effect of banana stem and flower on melanin syn-
thesis, the melanocytes were exposed to ethanolic extract of banana
stem and flower at 2 concentrations (100 pgm, 150 pgm) for 72 h. The
cellular melanin contents were then measured. Fig. 1 shows that the
melanin content of the cells treated with both banana stem and flower
was reduced compared to control. However significant reduction was
seen in the cells treated with flower. Fig. 2 shows that the cells exposed
to higher concentration (150 pgm) of banana stem and flower depicted
reduced melanin content compared to lower concentration (100 pgm).
To determine the effect of banana stem and flower on cell viability,
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Fig. 1. Comparison of Melanin absorbance at 492 nm for 100 pgm and 150 pgm
of banana stem and flower extracts. Data are expressed as amount of melanin
protein absorbed by spectrophotometry.
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Fig. 2. Comparison of the effect of ethanolic extract of banana stem and flower
on melanocytes. Data are expressed as amount of melanin protein absorbed by
spectrophotometry at 492 nm.

melanocytes treated with 100 pgm of banana stem and flower extract
were exposed to resazurin dye and assessed using a fluorescent micro-
scope and spectrophotometer. Fig. 3 shows a fluorescent image of the
cells and it can be observed that these extracts have no significant
cytotoxic effect on the cells. Fig. 4 showed the relevant results when
analyzed spectrophotometrically.

5. Discussion

Melanocytes are the dendritic cells situated in the basal and spinous
layers of the epithelium which are synthesized in the form of granules
and moved to keratinocytes present in the suprabasal layer. The degree
of melanin synthesis is directly correlated to the activity of the tyrosi-
nase enzyme, a membrane protein that helps in the oxidation of DOPA to
DOPA quinone, a rate-limiting step in the melanin synthesis. Hence any
uncontrolled activity of tyrosinase leads to hyperpigmentation.’ In the
oral cavity, gingiva is the first and most frequently pigmented structure
and this becomes bothersome when the patient presents with “A gummy
smile”.'®

Different techniques have been tried for the treatment of gingival
hyperpigmentation, however, they failed to bear the cost of a long-
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Fig. 3. Bright field and fluorescent microscopic image melanocytes treated
with control, stem and flower. Banana flower showed reduced green fluores-
cence illustrating decline in number of melanocytes.
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Fig. 4. Comparison of the effect of the banana stem and flower on cell viability
using Resazurin Assay test. Data are expressed based on the spectrometric
analysis with the excitation at 530 nm and emission at 580 nm.

lasting remedy. It has been documented that the repigmentation is
bound to occur regardless of treatment rendered, and it varies from
person to person and different surgical procedures accompli-
shed.!*!5Although the mechanism of gingival repigmentation is not
clearly understood; it is explained by migration theory which states that
active melanocytes from the adjacent pigmented tissues migrate to the
treated areas, resulting in repigmentation'® or it could be due to leftover
melanocytes at the surgical site which might get activated and twitches
synthesizing melanin.'”

To defeat these issues, there is a requirement for a product that can
be applied over and again with no damage. Topical application of
ascorbic acid weekly after the gingival depigmentation procedure has
shown satisfactory results in delaying the repigmentation.'® Similarly in
the double-masked, placebo-controlled clinical trial, four weeks of
ascorbic acid topical application on gingiva showed the significant
relative change in gingival pigmentation.”

The potential inhibitory activity of curcumin was assessed on the
melanocyte-stimulating hormone (MSH)-stimulated melanogenesis
signal pathway on B16F10 melanoma cells, the results of which revealed
that curcumin inhibited melanin synthesis by suppressing the cellular
melanin contents and the tyrosinase activity.® A study using Cinnamo-
mum cassia Presl on B16 melanoma cells revealed low cytotoxicity and
high depigmenting activity, which was credited to its anti-oxidative
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property.® Likewise, in-vitro and in-vivo evaluation of the depigment-
ing activity of raspberry ketone was also tried, which revealed promising
results in inhibiting melanogenesis.'®

Many studies on the banana stem and flower extract have proved
that they are rich in bioactive compounds including phenolics, flavo-
noids, vitamin E, saponin, alkaloids, oxalate and tannin and also have
potent antioxidant and/or free radical scavenging activity. >**'Taking
all these studies into thought, it proves that banana is a natural anti-
oxidant and also considering few other enumerated studies where most
common antioxidants (ascorbic acid, curcumin)’*® have demonstrated
anti-melanogenic activity, we hypothesized that banana stem and flower
could have a depigmenting effect on melanocytes.

In the present study, the melanocytes were exposed to ethanolic
extract of banana stem and flower at 2 concentrations (100 pgm, 150
pgm) for 72 h. The cellular melanin content was measured using the
Bradford assay, which depicted the reduction in the melanin content of
the cells treated with both banana stem and flower. The depigmenting
effect of banana flower and stem is seen in a dose-dependent manner,
also flower showed a better reduction, i.e. the cells exposed to higher
concentration (150 pgm) of banana stem and flower showed a signifi-
cant reduction in melanin content compared to lower concentration
(100 pgm). Also, the resazurin dye test, test for cell viability revealed
that there is no significant cytotoxic effect of banana stem and flower on
the cells.

There are scares of literature accessing the anti-melanogenic prop-
erties using various parts of the banana plant (peel, flower, stem, etc). A
study was done by Phacharapiyangkul et al. using Musa sapientum
Linn. (Banana) peel ethanol extracts (MPE) on melanocyte-stimulating
hormone (MSH), and the results anti-melanogenic action was attrib-
uted to AKT pathways, reducing microphthalmia-associated transcrip-
tion factor expression and tyrosinase enzyme family production.
Another study investigated the effect of Sucrier banana peel extracts on
B16F10 mouse melanoma cells. It inhibited melanogenesis process
through p38 signaling pathway. The extract decreased the expression of
melanogenesis relate protein as a microphthalmia-associated tran-
scription factor (MITF) and tyrosinase protein after 24 h of incubation
with a-melanocyte-stimulating hormones (MSH) stimulating.?>?

Heravi et al., on the other hand, examined the depigmenting effects
of banana peel (Musa sapientum pericarp) and spinach leaves (Spinacia
oleracea folium) and determined that spinach leaves had a greater
inhibitory impact and a lower cytotoxic effect than banana peel.”*

The promising depigmenting effect of banana stem and flower can be
ascribed to its antioxidant property due to the presence of flavonoids.
Research on molecular mechanisms of flavonoids in melanin synthesis
and the potential for the prevention and treatment of melanoma
explained that flavonoids inhibit melanogenesis by their action on
transcriptional factor MiTF and/or the melanogenesis enzymes tyrosi-
nase, DCT2, or TYRP-1. It acts by inhibiting cell proliferation, invasion
and also by inducing cell apoptosis.’ Thus flavonoids acts on melano-
cytes by multiple mechanisms that are via ROS-scavenging, immune--
modulation, cell cycle regulation and epigenetic modification, etc. Also
in our study, flower extract showed a more depigmenting effect than
stem extract which could be due to its higher flavonoid content than
stem.??! Study on the total antioxidant assay of banana showed that,
ethanolic extract has a maximum concentration of antioxidants as
compared to other solvents.?” Therefore, ethanolic extracts were used in
our study. The promising depigmenting effect of the extract in this
present study can be credited to the antioxidant property of both banana
flower and stem owed to presence of flavonoids with the additional
benefit of ethanol as solvent.

6. Strength and weakness of the study
As there is a revolutionary change in the cosmetic industry from

chemical to herbal products, there will be a good acceptance by the
patient to the natural products like banana stem and flower. Banana
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plant and its components are proved to have antioxidant, antibacterial
and anti-inflammatory property and the use of such products yield fewer
allergic reactions.

Limitations of the study: Only the Bradford test was employed to
quantify melanin pigmentation in this study; however, different assays
can be used to measure melanin pigmentation. In future clinical in-
vestigations must be undertaken to emphasize the acquired results.

7. Conclusion

This study results showed that both banana flower and stem extract
revealed low cytotoxicity along with de-pigmenting effect however the
flower showed better effect as compared with stem and control. How-
ever, further studies have to be piloted with standard tyrosinase in-
hibitors and exposing melanocytes for longer periods to validate these
results. In future in vivo studies can be conducted to evaluate the
effectiveness of the banana flower and stem extract clinically, which
may lead to the development of a revolutionary non-invasive treatment
in delaying repigmentation after surgical gingival depigmentation pro-
cedures — “A herbal Gingival brightening cream”.
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