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ABSTRACT

Recent research is focusing on the search for new types of natural chemotherapeutic agents derived from plants which are proving
to be excellent sources of new compounds. The present research article was aimed to study the antioxidant activity of ethanolic
extracts of Dombeya wallichii, which is an invasive plant (Plants that do not occur naturally in a region but proliferate in the area they
have been introduced into) by DPPH radical scavenging method which exhibited antioxidant activity with ICso value of 744.04 pg /ml.
The cytotoxic activity of ethanolic extracts from the leaves of Dombeya wallichii, by in-vitro cytotoxic assays like MTT against lung
adenocarcinoma epithelial cell line A549 which exhibited anticancer activity with ICsp value of 2.50 pug /ml concentration. This study
creates the awareness about this plant which is having potential antioxidant activity, cytotoxic activity and the outcomes propose
that D. wallichii as a potential source of alternative medication drugs for treating cancer. Further research is required to find out the
effective mechanisms responsible for anticancer properties and for curating the therapeutic benefits of the less explored and

exploited invasive species.
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INTRODUCTION

nvasive plants are exotic or foreign or non-native

plants, that has been introduced by humans

intentionally through humans or accidentally from one
region to a different.! About 40% of the species within the
Indian flora are alien (non-native), of which 25% are
invasive.? Invasive plants are being incorporated into
everyday usage by indigenous traditional people as food
and fuel. More importantly, some invasive are being
harvested for its perceived medicinal properties. In
Republic of South Africa, various studies revealed that
invasive plants are utilized by communities to treat
different ailments. Example, Bidens pilosa, is reported to
own antimicrobial, anti-helminthic, anti-malarial and anti-
ulcerogenic properties.?

Medicinal plants are potential source of raw materials
used in the manufacture of drugs and perfumery products.
More than a quarter of all the medicines used in the world
today contain natural compounds derived from plants that
often serve lead molecules whose activities can be
enhanced by manipulation through combinations with
chemicals and by synthetic chemistry that can be exploited
in the field of new drugs research and development.*

Medicinal plants are considered to be the exclusive source
of life saving drugs for majority of world’s population and
the potential of using the natural products as anti-cancer
drugs was recognized in 1950’s by U.S Natural Cancer
Institute (NCI) and major contributions have taken for the
discovery of naturally occurring anti-cancer drugs.

The genus Dombeya is named after Joseph Dombey, an
18th-century French botanist, doctor, and explorer.’
Dombeya wallichii is often referred to as Pink Ball tree,
because of the fragrant, showy, clusters of pink ball flowers
which are 4 - 6 inches across. Dombeya wallichii is a large
shrub with attractive large heart shaped velvety leaves.
Aphids, nematodes are minor problems for pinkball and no
diseases are of major concern.® Dombeya wallichii was
used as Stomach medicine by Akha hill tribes of Northern
Thailand in early 1980’s.” Dombeya wallichii is an invasive
plant, and hence no prominent research studies on this
plant have been noted in the past. Here we investigated
preliminary qualitative phytochemical analysis,
antioxidant activity by DPPH radical scavenging method
and cytotoxic activities in cancer-derived lung
adenocarcinoma epithelial cell line (A549) using ethanolic
leaf extract of Dombeya wallichii.

MATERIALS AND METHODS
Plant sample collection and authentication

Fresh leaves of Dombeya wallichii were collected from
Nehru Park, Kotagiri, The Nilgiris, Tamil Nadu. The plant
was authenticated (Specimens No. BSI/SRC/5/23/
2021/Tech/326) at Botanical Survey of India (BSI),
Coimbatore, Tamil Nadu.
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Preparation of leaves extract

The fresh leaves were collected and washed under running
tap water to remove all debris, and the collected leaves
were shade dried. The dried plant material was subjected
for the Soxhlet extraction. 30g of the plant material was
taken to fill the porous cellulose thimble. Following this,
the solvent (250 ml of ethanol) was added to a round
bottom flask, which was attached to a Soxhlet extractor
and condenser on an isomantle. The crushed plant
material was loaded into the thimble. The solvent was
heated using the isomantle and begin to evaporate,
moving through the apparatus to the condenser. The
condensate then drips into the reservoir containing the
thimble. Once the level of solvent reaches the siphon it
poured back to the flask and the cycle begins again. The
process continued for a total of 16 hours. Once the process
has finished, the ethanol was evaporated using a rotary
evaporator, leaving an extracted plant material (about 2 to
3 ml) in the glass bottom flask, and the crude extract was
obtained.

Phytochemical screening analyses

Preliminary phytochemical screening was carried out to
determine the presence of various bioactive constituents
like Alkaloids, anthraquinones, carbohydrates, coumarins,
flavonoids, steroids and terpenoids in the ethanolic crude
extract by using standard methods. 8

Antioxidant activity

The antioxidant activity of D. wallichii extract was
determined in terms of hydrogen donating or radical
scavenging ability using the stable radical DPPH, according
to the standard method.® The ethanolic leaf extract (0.1
ml) was added to 3ml of a 0.004% ethanol solution of
DPPH. Absorbance at 517nm was determined after 30 min,
and the percentage inhibition activity was calculated from
[(Ao—A1)/Ao] x100, where Ao is the absorbance of the
control, and A1 is the absorbance of the extract/ standard.
The inhibition curves were prepared and ICso values were
obtained.

Cytotoxicity assay

In vitro cytotoxicity test method was performed in
ethanolic leaf extract. The cells were grown in MEM
medium supplemented with 10% FBS. The cells were
trypsinized and counted on cell hemocytometer.
Approximately 10,000 cells per well were seeded in a 96-
well plate and incubated for 24 hours. The culture medium
from the A549 cells was replaced with fresh medium. The
samples at different concentrations were added in
triplicates on the cells. After incubation at 37+1°C for 18 h,
MTT (1mg/1ml) were added in all the wells and incubated
for 4 h. After incubation, DMSO were added in the wells
and read at 570 nm using photometer. Cytotoxicity and cell
viability were calculated by using formula.

Cytotoxicity = [(Control — Treated)/ Control] * 100
Cell viability= (Treated / Control) * 100

ISSN 0976 — 044X

RESULTS AND DISCUSSION
Phytochemical screening analysis

The extracts contained many chemical constituents like
alkaloids, carbohydrates, terpenoids, = coumarins,
flavonoids. These chemical constituents are called as
secondary metabolites and are responsible for therapeutic
effects.’® Preliminary qualitative phytochemical analysis
were performed, and the compounds like Alkaloids,
carbohydrates, coumarins, flavonoids and terpenoids were
present in ethanolic extract of Dombeya wallichii. To
confirm the presence or absence of these secondary
metabolites, ethanolic extracts were subjected to coloured
reactions of chemical tests.!’ Flavonoids and are the
largest classes of plant phenolics and are known to have
good antioxidant activity both in vitro and in vivo reported
that flavonoids may preserve beta-cell function by
reducing oxidative stress- induced tissue damage.?

Antioxidant activity

DPPH test, which is based on the ability of DPPH, a stable
free radical, to decolorize in the presence of antioxidants,
is a direct and reliable method for determining radical
scavenging action. Ascorbic acid was chosen as the
reference antioxidant for this test. The highest scavenging
obtained was 71.8% at 1000 pg/ml. Scavenging of DPPH
radical was found to rise with increasing concentration of
the extracts from 200-1000 pg /ml (Figure 1). D. wallichii
extract exhibited remarkable antioxidant activity with the
ICso value of 744.04 pg /ml.

Antioxidants fight against free radicals and protecting the
body from different diseases. Oxidative damage can be
overcome by many synthetic drugs available but these
drugs are associated with adverse side effects.'® The plant-
derived antioxidants include ascorbic acid, carotenoids
and phenolic compounds.!* These antioxidant activities of
plants may act by preventing the production of free
radicals or by scavenging free radicals produced in the
body.

Cytotoxicity assay

Cancer is a disease that has always been a major threat and
has been characterized by proliferation of abnormal cells.
Though Chemotherapy is now being used as a standard
treatment method, search for anticancer agents from
natural products has increased. In order to annotate the
mechanism of prevention of cancer and to identify new
anticancer activities a number of plants have been
explored.®

In the present study the cytotoxic effect of ethanolic
extracts of Dombeya wallichii on the growth of A549 cell
line were examined by the MTT assay. The leaf extract
showed moderate to severe cytotoxic reactivity to A549
cells after 24hr contact. The maximum percentage of
inhibition was found to be 75.1% at 100 pg/ml (Figure 2).
Control gave none cytotoxic reactivity as expected. Phase
contrast microscopic images of A549 cells are given (Figure
3). The ethanolic extract exhibited remarkable activity with
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the ICso value of 2.50 pg /ml. Ethanolic leaf extract showed
in-vitro cytotoxicity activity against Lung cancer cell line.
These results suggest that it may be an attractive option vitamin C, anthocyanin, folate carotenoids.'®

for the “drug hunters” as a potential agent for the
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Figure 2: Cytotoxicity effect of ethanolic extract of D. wallichii as determined by MTT assay.
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Figure 1: Total antioxidant activity of ethanolic extract of Dombeya wallichii.
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Figure 3: Phase contrast microscopy image of A549 cells treated with ethanolic leaf extract of D. wallichii for 24 h.
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CONCLUSION

In conclusion, the present study demonstrated that
Dombeya wallichii leaf extracts contain several secondary
metabolites that can be further studied for their
therapeutic purposes. D. wallichii showed high antioxidant
activity and exhibited strong anticancer activity on lung
cancer (A549) cell line. Our results provide the basis for the
further investigation and potential identification of
medicinal compounds of anticancer property. From this
observation, it was clear that the ethanolic leaf extract of D.
wallichii showed potential anticancer activity and the
possibilities for the herbal treatment of these deadly
diseases and this study could be continued to explore
therapeutic activities other than cytotoxicity and
antioxidant activity in leaves as well as other parts of the
plant.
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