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ABSTRACT

Mutingia calabura and Glycyrhizza glabra are widely cultivated for its valuable
medicinal activity in the tropical region. The present study evaluated the antioxidant and
cytotoxic effects of ethanolic plant extract of Mutingia calabura and Glycyrhizza glabra in
combination. Antioxidant effects were assessed utilizing photometric assay in vitro, 2, 2-
diphenylpicrylhydrazine as well as ferric, which reduces antioxidant strength, superoxide
dismutase. The cytotoxicity assay was used to test cytotoxic activity for L929 (murine
fibroblast cell line) cell lines. Our results show a plantation has promising anti-cancer action.
The ethanolic plant extracts were able to extract compounds responsible for the antioxidant
activity.
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INTRODUCTION

Large numbers of herbal drugs have a suggested prophylactic effect besides their use for
therapy of diseases. Solvent extracts of plants were made into plant produced ointments and oils
in ancient times for the treatment of skin diseases. Plant parts like root, leaf, bark contains a great
source of new bioactive compounds, which, due to their intrinsic biological properties, may be
used in medicine as well as in other human health-promoting areas and play an important role
in general medical practice for the treatment of various vascular, skin, and immune system.
(Oresajo et al., 2012)

During 20" century, 80% of all medicines used to treat human illness were obtained from
the leaves, barks and roots of medicinal plants. Crude plant extracts were percolated alcohol and
the doctors used to prescribe tablespoons of the fluid extract to be taken for a period. It is
noteworthy to say that about 70% of the drugs used today are models of natural products. From
1981 to 2010, 700 natural product derived New Chemical Entities were approved for various
therapies and treatments. (Allemann et al., 2018)

Traditional medical knowledge has provided useful lead compounds for various skin
therapy, as exemplified within the discovery of the vinca alkaloids (vincristine and
vinblastine), taxols (paclitaxel and docetaxel), camptothecin and etoposide. (Lai et al., 2017)
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A study strongly insists that at prolonged use of chemicals may contribute to the
development of tumours in people. But because health care products contain various
combinations of chemicals, it is nearly impossible to point out a particular cause and effect for
any specific chemical on its own. Still, many of those chemicals are considered hormone
disruptors. (Costa et al., 2017)

Hormone disruptors will affect by mimicking estrogen and other hormones, by blocking
them which leads to hormonal imbalance of our body. (Lin ef al., 2017)

MATERIALS AND METHODS
Plant collection and extraction

The plants were purchased from a licensed botanist, Coimbatore, India, with their
particular parts. In the study, their fresh and dry parts were used according to the requirement.
Water was used to wash the organic materials. They are cut by Mortal pestle and then grounded.
Ethanol extracts were prepared using the soxhelet apparatus for 16 hours. (Ayyanar et al., 2012)
Cell lines

L929 (murine fibroblast cell line) cell lines were obtained from Cell Sciences National
Centre, Pune. The cells were grown in Minimal Essential Medium enhanced with 10% FBS,
streptomycin (100 pg/mL), and penicillin (100 U/mL) in a humidified atmosphere of 50 ug/mL
CO; at 37 °C. (Erviana et al., 2016)

Maintenance of cell lines

The L929 cell lines acquired from ATCC was immediately placed in a 37 °C water bath.
It was continuously disturbed until a medium thawed. This is then centrifuged at RT for 10
minutes, about 150 to 200 g. The cells are cleaned to extract excess DMSO in freshwater and
supernatant is discarded. (Insanu et al., 2014)

MTT assay for cytotoxicity

Cells were preserved with DMEM medium, combined by 10 percent Fetal Bovine
Serum, of 5 percent CO; for about 37°C. Then KB cells are plated at such a concentration for
approx. 1.2X 104 cells / well in the 96 well flat bottom tissue culture plate then allowed also to
be attached overnight at 37°C.A medium was instead discarded, but batteries are incubated to
twenty-four h for specific sample concentrations (25, 50, 75,100, or 125 pug/mL). The medium
was discarded, followed by the incubation, and 100 pL fresh medium was added with 10 pL of
MTT (5 mg/mL). A medium was discarded during four h, then added 100 pL with DMSO for
dissolve formazan crystals. In such a microtitre plate scan, an absorbance is then read around
570 nm. Cyclophosphamide has been utilized as just a positive control. Sample 1(Mutingia
calabura), sample 2 (Glycyrhizza glabra), sample 3 (equal quantity of plants 1 and 2). (Zuhra
etal., 2018)

The formula used to measure cell survival was:

% Viability = (Test OD/ Control OD) X 100 Cytotoxicity % = 100 — % Viability
Antioxidant activity assay DPPH radical scavenging assay

The solution of 0.135 mM DPPH was formulated for ethanol as well as 1.0 ml of that
was combined to 1.0 ml of the varying concentrations (0.02 — 0.1 mg) of an ethanol extract.
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The reaction mixture is vortexed thoroughly and kept inside the dark at room temperature 27°C
for 30 min. An absorbance was spectrophotometrically calculated around 517 nm. BHT was
used as a benchmark. The following equation determined an ability to scavenge DPPH radical:
DPPH radical scavenging activity (percent)= [(Abscontrol — Abssample)]/(Abscontrol)] 100
where Abscontrol is the absorption of DPPH radical+ ethanol, and Abssample is the absorption
of DPPH radical+ or standard sample extract. (Najihudin et al., 2017)

ABTS radical scavenging assay

Stock formulations were ABTS+ solution of 7mM as well as a persulfate solution for
2.4mM of potassium. Plant extracts was added with 1 ml of the ABTS solution and incubated
for 7 minutes. Absorption was read at 734 nm using spectrophotometer (Beckman, DU 7400,
and the USA).An extract's ABTS+ scavenging potential was comparison with the natural
antioxidant (BHT), as well as the percentage inhibition was determined accordingly by ABTS
radical scavenging action (percent): (Preethi ef al., 2020)

[(AbScontrol — AbSsample)]/ (AbScontron] % 100 where Abs control 1S the absorbance of ABTS radical +
ethanol; Abs sample is the absorbance of ABTS fundamental + sample extract /standard.
Ferric reducing/antioxidant power (FRAP) assay

The antioxidant capacity of extracts was estimated consistent with the tactic described
previously by Pulido et al. (2020). We read absorbance at 593 nm. That value was represented
with such extraction of mmol Fe (II)/g. (Septiani ef al., 2012)

Estimation of Superoxide Dismutase (SOD)

Superoxide dismutase activity was measured using Sun et al. (2018) process. In this
process, the xanthine-xanthine oxidase system has been used to produce the superoxide flux,
and use of nitro blue tetrazolium (NBT) as a superoxide output indicator. A degree for inhibition
of an enzyme response unit providing 50 percent inhibition of NBT reductions is then calculated
for SOD action. Results are expressed as U/mL. (Calderon et al., 2011)

MTT Assay

The effect of anti-cancer from the combination of equal quantities of plant extract
Mutingia calabura and Glycyrhizza glabra on 1L.929 (murine fibroblast cell line) the assay was
tested using micro-culture method. Plant extract concentrations were used to study the
effective doses by calculating them from the dose-response curve. Findings of a mace extract's
cytotoxicity evaluation toward the L929 cell line are seen in Figure 1. From the above figures,
we can quickly determine the percentage of cell viability for five different concentrations of
5, 25, 50, 75, and 100 pg/mL plant extract. The image clearly indicates significant inhibition
of L929 cell proliferation in a dose-dependent approach after 24 hours of treatment. Cell
viability has been observed with the plant extract at higher concentrations. Hence, the half-
maximal inhibitory concentration of plant extract was at the level of 75 pg/ml. (Mohamed et
al., 2015)
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Control 5 g 25 pg

50 pg 75 ug 100 pg

Figure 1: MTT cytotoxicity assay of extract mutingia calabura and Glycyrhizza glabra on
L929 (murine fibroblast cell line)

DPPH analysis is the accurate method for testing antioxidant activity. Because of its
spare-electron delocalization across the whole molecule, this is a stable radical. The donation
of H+ to the DPPH radicals made a corresponding change from violet color to straw within
the solution. DPPH scavenging often induced the proportionate reduction from its 517 nm
absorbance. (Aruna et al., 2013)

Antioxidant activity of the ethanolic plant extract was correlated with total phenolic
content, and it has been further noticed which extraction radical scavenging results are directly
proportional to a phenolic content of the extract.Thus the plant's ethanol extraction showed
significant radical scavenging as when the concentration rose. Subsequently, DPPH
scavenging continued to increase with extraction concentration. One of the underlying
mechanisms of calculating antioxidant behavior was the proton-radical scavenging activity.
This assay determines the scavenging of stable radical species DPPH by antioxidants
compounds present in the plant extracts. These results revealed a higher rate for DPPH
scavenging action of ethanolic extract, possibly due to high phenolic compounds content. (Paur
etal., 2011)
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Figure 2 — ICso value of DPPH radical scavenging activity

An ECso cost was calculated by a scavenging process plotted towards different
extraction concentrations, which was characterized as the effective antioxidant concentration
required to reduce an initial DPPH radical concentration through 50%. The lowest ECso shows
that extracts' best capacity for the act for scavengers to DPPH radicals. Out of all excerpts, the
ethanolic extract of pulp and seed showed the lowest ECso, with R2 0.9.(Zainul et al., 2014)

A power reduction test was typically utilized to determine the antioxidant's capacity for
donating the electron. In this assay, the power of extracts to scale back Fe3+ to Fe2+.A
presence for antioxidants throughout an excerpt resulted in a ferric cyanide complex (Fe3+)
being decreased with the ferrous cyanide (Fe2+) form. To this assay, Fe3+ is reduced to Fe2+
by changing response from green and blue into different shades, relying upon a compounds'
reducing power.It has been found whether a reduced ability for reference compounds (Ascorbic
acid) becomes above all other extracts tested. This was claimed whether a substances' reduction
power is likely due to their hydrogen-donating ability. Ethanolic extracts of plants, therefore,
contain a high amount of reductones. Therefore ethanolic plant extract can serve donors for
electrons and might react to free radicals to turn them into stable products and instead end free
radical chain reactions. (Bradford et al., 2016)

ABTS is indeed a protonated radical, does have a specific absorbance limit of 734 nm,
which reduces with proton radicals being scavenged. A percentage inhibition reduced for most
cases when time passed by because antioxidants of an aromatic plant scavenge the cation
radical ABTS.(Kujala et al., 2020)

The extracts from Mutingia calabura and Glycyrhizza glabra were fast and effective
scavengers of ABTS+ extreme. Make a comparison that behavior with those of BHT, a typical
antioxidant used for this analysis. An inhibition rate is 94.55 percent.The high correlation
between ABTS+ radical extract scavenging activity and total phenolic content (R2=0.9)
suggests that phenolic substances will directly contribute to an antioxidant action of such
extracts.(Sadasivam et al., 2017)
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CONCLUSION

Antioxidant potential of Mutingia calabura and Glycyrhizza glabra extract
demonstrated the highest reducing power in the ethanolic excerpt. It is concluded that the
antioxidant activity of Mutingia calabura and Glycyrhizza glabra extracts were directly
proportional to the phenolic contents. Amazingly, all L929 cell lines were active in the
extraction. Medicinal properties of Mutingia calabura and Glycyrhizza glabra have some
active principles that produce specific biologic activity, causing interference in some essential
biological pathways.
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