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Abstract

Now days, research studies have concentrated on complementary (alternate) medicine in treating a large number of
infectious and non-infectious diseases, including cancer. The attention of research now shifted towards alternative natural
medicine and is being preferred to the toxic effects of the synthetic drugs that are used to treat such diseases. Studies have
shown that many natural plant products like amygdalin extracted from apricots and almonds to have shown
anticarcinogen effect on many types of cancers including oral cancer. Herein we made an attempt to evaluate the anti-
carcinogenic property of Muntingia Calabura proteins against Oral cancer cell lines. Oral cancer cell lines (KB cell line)
were used in the present study. The proteins were extracted from Muntingia Calabura roots and the antiproliferative and
cytotoxic activity on KB cell line was evaluated using 3-(4,5-dimethylthiazol-2-YL)-2,5-diphenyl tetrazolium bromide
assay. The crude proteins of Muntingia Calabura roots showed cytotoxic and anti-proliferative activity on KB cell lines
at a maximum efficacy at 100 pg/MI is about 58% and maximum IC50 value is 52 pg/MI. The crude proteins of
Muntingia Calabura roots effective as an antiproliferative agent, who caused apoptosis in oral cancer cell line.
Keywords: Muntingia Calabura, plant proteins, oral cancer, squamous cell carcinoma, KB cell lines.
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Muntingia Calabura plant root is one such natural
anticancerous plant product, whose anticancer effect n
oral cancer has never been reported. Herein the study
was designed for the in vitro apoptotic effect of

INTRODUCTION

In oral cancer, the squamous cell carcinoma
(SCC) is the very common type of cancer with high rate
of mortality and morbidity [1, 2]. In the Indian

subcontinent, the oral cancer is occupied the 6™ position
[3]. Various bad habits like chewing of tobacco, betel
quid, areca nut [4, 5] and even the infection of human
papilloma virus (HPV) also increase the risk factor of
Oral Cancer [6, 7]. Though the pharmaceutical
industries are developing more potent anticancer drugs
with the help of researchers, the conventional
treatments such as surgery, radiotherapy and
chemotherapy, problems related to these therapies such
as side effects, opportunistic infections and the
development of drug resistance remained unsolved [8,
10]. Hence, there is an urgency to develop novel
treatment ways using plant derivatives which act as
effective therapeutic agents and have minimal / no side
effects.

Many studies have shown that the different
solvent extracts of Muntingia Calabura can inhibit
/prevent different types of Cancers. Proteins of

Muntingia Calabura plant root proteins on SCC cancer
cells.

MATERIALS AND METHODS
Preparation of Extracts

10g of fresh roots of Muntingia Calabura plant
were collected from local area, washed thoroughly with
distilled water, cut in to small pieces and crushed with
200 ml of double distilled water. Further vortexed for
two hours at room temperature, was centrifuged at
10000 rpm at 4°C for 20 minutes. The supernatant
collected was subjected to protein precipitation using
55% Ammonium Sulphate. The mixture kept for vortex
overnight at 10°C. Further, the mixture was centrifuged
at 10,000 rpm wusing refrigerated centrifuge, the
precipitated protein was collected. The collected
ammonium sulphate protein precipitate was desalted
using molecular cutoff centricons (2kDa). The salt free
protein precipitate was stored in deep freezer for further
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analysis. Five concentrations of 5, 10, 15, 20 and 25ug
of proteins were prepared.

Cell Line and Cell Culture

Oral SCC cell line (KB mouth cell line)
procured from the National Centre for Cell Sciences,
Pune, India for the study. The KB mouth cell line was
seeded into a 96 well microtiter plate containing Eagle
Minimum Essential Medium supplemented with fetal
bovine serum (10%) and penicillin (1%) and
streptomycin. With 5% humidity, the cells were
maintained in a CO, incubator at 37°C for 48 to 72 h.

Activity of Extracts on Oral Cancer Cell Line

After the incubation (24 hours), the seeded
oral SCC cell lines (KB mouth cell ling) in 96- well
plates at a density of 5x10* cells/well, were treated with
crude proteins of Muntingia Calabura plant root of five
concentrations viz 5, 10, 15, 20 and 25ug/mL diluted
with dimethyl sulfoxide (DMSO) and incubated for 24
to 48 hours. Based on the mitochondrial dehydrogenase
activity in the living cells, the proliferation activity of
cell population under different concentrations was
determined.

RESULTS

Oral squamous cell lines

" pany !

Muntigia Calabura proeins showing
inhibition at 100ug/ml after 24 h

Cell Viability Assay

The Cell viability assay was done to determine
the sublethal concentrations of inhibitory concentration
(IC50) and proliferative activity of the cells in the
presence of crude proteins of Muntingia Calabura plant
root. After the completion of incubation period,
working solution 10 pl of 3-(4,5-dimethylthiazol-2-
YL)-2,5-diphenyltetrazolium bromide was added to
each culture well to detect the cell viability. The color
was allowed to develop for an additional 4 hours of
incubation. Equal volume of DMSO was added to stop
this reaction to solubilize the crystals. Absorbance was
recorded at 570 nm using Shimadzu UV-Visible
spectrophotometer [11].

STATISTICAL ANALYSIS

The data are given as the mean * standard
deviation (SD). The statistical analysis was performed
by using one-way analysis of variance (ANOVA),
followed by a Dunnett’s multiple-comparison test with
95% confidence intervals. A P-value < 0.01 was
considered to indicate a statistically significant
difference.
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Muntigia Calabura proeins showing
inhibition at 100ug/ml after 48 h

Fig-1: KB cell lines as control and the apoptotic activities of crude proteins of Muntingia Calabura plant root against KB cell lines at 50ug and

The crude proteins of Muntingia Calabura
plant root proteins showed antitumor activity against
KB cell line. The viability decreased in a dose-
dependent manner. The cell viability decreased as the
concentration of the extracts increased. The proteins
exhibited their efficacy at 100 pg/mL by killing 58% of
cells (Figure-1). The IC50 values were also calculated,
as the crude proteins of Muntingia Calabura plant
proteins showed a maximum IC50 at 52 pg/mL. Similar
studies have been done using Almond, Apricot extract
and Berberine a natural isoquinoline alkaloid isolated
from plant genus Coptis [12, 13]. The viability
decreased in a dose-dependent manner. The crude
proteins also showed a promising cytotoxic efficacy.

Table-1: The percentage of cell population in
different period of time (Cytotoxicity studies)

DISCUSSION

It is reported that, the different parts of
Muntigia Calabura plant contains significant amount of
proteins, tannins, alkaloids, steroids and flavonoids.
The methanol extract of Muntingia Calabura plant
showed antifouling and anti microbial activity in
different model systems [14]. Further, it is reported that,
the aqueous leaf extract of Muntingia Calabura plant at
concentrations 0f10%, 50% and 100% showed
significant  antinociceptive, anti-inflammatory and
antipyretic activities [15]. It is reported that, the extracts
of roots, leaves and fruits of Muntingia Calabura plant
showing excellent antioxidant activities in different
model systems [16]. It is reported that, the flavonoid
rich methonolic extract of Muntingia calabura plant
leaves showed anticarcinogenic activity against the
azoxymethane-induced colon cancer in rats involved

Percentage 24 Hours | 48 Hours
Live 84.11 27.12
Apoptosis 41.04 38.31
Late apoptosis | 25.02 50.22

modulation of the colonic antioxidant system [17].
Furthermore, it is reported that, the antinociceptive
activity of MEMC involved activation of the non-
selective opioid (particularly the p-, 8- and x-opioid)
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and non-opioid (particularly adenosinergic, o,-
noradrenergic, and B-adrenergic) receptors, modulation
of the ATP-sensitive K*channel, and inhibition of
bradikinin and protein kinase C actions. The
discrepancies in MEMC antinociception could be due to
the presence of various phytochemicals [18]. With all
the above surveys, it was noticed by us is that, no
scientific reports or studies are done using proteins
isolated from roots of Muntingia Calabura plants. The
obtained results are very promising and hence further
more purification proteins are needed and the studies
are continued in this direction.

CONCLUSION

Based on the results of our study and literature
review, the crude proteins extracted from roots of
Muntingia Calabura plant are showed cytotoxic effect
on human oral cancer cell lines. However, purification
of these proteins is ongoing to find the protein
responsible for this anticancer property.
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