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ABSTRACT

In the present work, we investigated cytotoxicity activity against SAOSZ2 cell lines, Drynaria quercifolia, a medicinal
plant having the elements of a Southern India recipe for cancer therapy, was chosen. The MTT assay was performed
to determine the cell type's cytotoxic activity. After testing several concentrations in three different plant extracts,
such as methanol, ethanol and aqueous extracts against cell lines, the active plant extracts were diluted and tested for
calculating IC50. Plant extracts (D. quercifolia) demonstrated specific activity against cancer and osteoarthritic cell
lines as compared to normal cells and should be explored further for active chemicals.
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INTRODUCTION

Chemical synthesis or isolation from natural sources can
be used to obtain these therapeutic drug molecules [1,2].
Regarding the overall success rate in drug discovery,
chemicals from botanical sources are more effective [3-
5]. Countries such as India, Africa, and China have a long
history of well-documented traditional medicine [6].
The initial listing of prospective species for biological
activity screening is an essential procedure to proceed
further [7,8]. When the biological activity of the plant
is known from its traditional use, this strategy can be
used [9,10]. This method aims to identify the chemicals
that cause the activity based on their biological activity.
Drynaria quercifolia belonging to the Polypodiaceae
family, is one such plant that has been used in India for
centuries to cure inflammation, rheumatism, headaches,
bone fractures, jaundice, and other ailments [11]. The

epiphytic fern has a slender, fleshy, spreading rhizome
heavily covered in soft reddish-brown scales.

D. quercifolia has been used to treat Tuberculosis,
fever, dyspepsia, and cough. This medicine has been
traditionally used in the treatment of diarrhoea, typhoid,
cholera, jaundice, fever, headaches, skin ailments,
and syphilis in the past [12]. The plant has also been
discovered to help strengthen and heal sinews, muscles,
and bones. Drynaria is used in a different medicinal
combination to treat rheumatism [13,14]. Traditional
Chinese medicine uses Drynaria rhizome topically to
promote hair growth and cure baldness and is also
used to treat hyperthyroidism [15]. Pain from traumatic
injuries, such as sprains and contusions with bruising
and swelling, is treated with D. quercifolia and various
herbal combinations [16, 17]. Considering all the above,
we have screened the therapeutic activity of plants by
using MTT assay (a calorimetric assay to measure cell
metabolic activity) and phase contrast microscopy (cell
culture and live cell imaging).

MATERIALS AND METHODS
MTT assay

The MTT assay is a colorimetric, quantitative method for
determining cell survival and growth. The metric being
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measured is the metabolic activity of living cells. After
Solubilization with DMSO, metabolically active cells
convert pale yellow tetrazolium salt (MTT) to a purple
water-insoluble formazan product that can be easily
measured. The absorbance from the formazan product
formed directly correlates with the number of viable
cells. Osteosarcoma cell line (Saos2) Cells (50 X 103)
were seeded in a 24-well plate and treated with various
doses of D. Quercifolia extracts (DQE) at varied periods.
After washing with PBS, the cells were treated with MTT
(0.5 mg/mL) in DMEM (without phenol red) for 4 hours
at 37 °C. The medium was removed, and the resulting
formazan product was dissolved in DMSO. A multimode
plate reader (Thermo Fischer, USA) was used to measure
absorbance at 570 nm and 650 nm for measuring cell
survival and background, respectively. The studies
were carried out in triplicate, with the percentage of
live cells calculated compared to the control group.
Statistical analysis of three independent experiments
and calculation of IC50 were performed using Graphpad
Prism version 5 for Windows (Graphpad Prism
Software, USA).

Phase contrast microscopy

The morphology of the Saos2 cells was directly observed
using inverted phase contrast microscopy (Nikon Eclipse
TS 100).

RESULTS

Anticancer activity measured by MTT assay

The viability of Saos2 cells in the presence of D.
quercifolia extracts with different chemicals like ethyl-
acetate, methanol, hexane and water was investigated
using an MTT assay.

The ability of D. quercifolia extracts to cause toxicity
towards Saos2 cells was assessed by MTT assay. When

..
..

the cells were exposed to different concentrations of
A D. Quercifolia extracts a very significant decrease in
viability was observed. Treatment with 3.2 ug/mL of EA
extract decreased the viability to 53 % at 24 h. When
treated with a similar concentration of MeOH extract
and H20 extract D. Quercifolia for 24 h, the viability was
observed at 30.02 % and 28.15 %, respectively. 50 %
toxicity was observed in the treatment of only 25 pg/mL
of MeOH extract and H20 extract at 24 h. The maximum
level of toxicity was observed in Saos2 cells treated with
250 pg/mL of all the D. Quercifolia extracts at 24h.

The IC50 values obtained were IC50 were compared
with the positive control doxorubicin drug. Figure

1 showed a-Cell Control Saos2, b-Methanolic DQE
(21.815pg), c-HexaneDQE (32.120ug), d-Aqueous DQE
(25.55pg), e-Ethyl acetate (18.52pg), f-Doxorubicin
(11.24pg) respectively. The anticancer activity of Saos2
cells in the figure revealed that the ethyl acetate and
methanolic extract obtained the anticancer activity in a
dose-dependent manner.

Phase contrast microscopy
Phase contrast microscopy is a simple and easy method
to compare the morphological changes in normal and

CYTOTOXICITY OF D.QUERCIFOLIA EXTRACTS IN SAOS2
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Figure 1: Cytotoxicity of D. Quercifolia extracts in SAOS2 cell
lines by MTT assay.

Figure 2: Cytotoxicity (Ic50) of D. Quercifolia extracts (DQE) in osteosarcoma cell line SAOS2.
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treated cells (Figure 2). Control Saos2 cells showed
typical growth patterns with smooth and flattened cells,
which were well separated and spread throughout the
plate. They had a large nucleus with many spherical
nucleoli. When treated with different extracts of D.
quercifolia induced changes in their morphology. Even
25.55pug of Aqueous DQE induced the development of
cytoplasmic blebs at the periphery of the cell cluster
at 24 h. Membrane dissolution was observed in a few
regions when treated with 32.120ug of Hexane DQE
and 18.52pg of Ethyl acetate (Figure 2). When treated
with 21.815ug of Methanolic DQE, cells formed vacuoles
and drastic membrane damage at 24 h. After treatment
with Doxorubicin (11.24pg) at 24 h, the shrinkage of
cytoplasm, cells got rounded off, and detachment of cells
from the substratum with dense regions was observed
(Figure 2).

CONCLUSION

The tribal people of India, Africa and China use D.
quercifolia as a medicinal plant. In the present study, we
evaluate the cytotoxicity of D. Quercifolia by MTT assay
and phase contrast microscopy. The plant extracts were
very promising in showing anticancer, cytotoxicity, and
anti-osteoarthritic potential. The findings of this study
add some weight to the fern's supposed therapeutic
properties. This plant has a lot of medicinal promise, but
more study is needed to extract bioactive components
and figure out what's going on.
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