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ABSTRACT
Background and Aim: One of the most prevalent cancers worldwide is lung cancer with 
the second top fatality rate. The purpose of this work is to disclose the anti-proliferative 
ability of hydroalcoholic Ficus benghalensis bark extract against lung cancer cell line (A549). 
Materials and Methods: Antioxidant property of Ficus benghalensis bark extract was studied 
using α,  α-diphenyl-β-picrylhydrazyl and Hydrogen Peroxide assays. The investigation of 
anti-proliferative property of Ficus benghalensis hydroalcoholic bark extract was carried out 
through tetrazolium salt-based cytotoxicity assay, cell viability assessment using trypan blue dye 
and morphometric analysis. The cytotoxic potency was analysed by propidium iodide staining, 
oxidative stress markers determination and expression of apoptotic gene markers such as Bax, 
c-MYC and PARP. Results: The anti-oxidant assays revealed the great radical scavenging property 
of Ficus benghalensis bark extract. Ficus benghalensis hydroalcoholic bark extract showed 50.12% 
inhibition at 50 µg/mL which is also confirmed by viability assay. In morphometric analysis the 
distortion of cells were noted in treated groups. The nuclear staining and gene expression studies 
further confirms the anti-cancer activity of Ficus benghalensis hydroalcoholic bark extract. The 
estimation of release of nitric oxide and lipid peroxidation was high in treated groups which also 
supports the previous results. Conclusion: The study emphasize the anti proliferative and anti 
oxidant property of Ficus benghalensis hydroalcoholic bark extract against A549 cell line.

Keywords: Ficus benghalensis bark extract, Lung cancer cell line, Anti proliferation, Apoptosis, 
Oxidative stress, Anti-oxidant.

INTRODUCTION

One of the more dangerous cancers with a high fatality rate is 
lung cancer1 in both men and women around the globe. The 
occurrence of cancer is due to many reasons such as smoking, 
dusty environment, air pollution, heredity, etc.,2 Many 
chemotherapeutic drugs are available in market which creates 
terrible side effects and painful consequences to patients. Though, 
it treats cancer at some extent; there was some limitations such 
as each drug require expertise in biomolecular diagnostics 
to assure the efficacy of treatment and most of the drugs were 
under clinical trial.3 So, to overcome the circumstances we need 
to emerge the holistic of herbal plant which possess anti-cancer 
property and rich antioxidant property. Many plants have been 
proven for its effective anti-cancer property for various types 
of cancer. Plant’s constituents such as polyphenols, flavonoids, 

terpenoids, alkaloids, etc., has are markable therapeutic feature 
against cancer cell lines.4 Polyphenols from the plant-based foods 
plays a major role in preventing cancer via eliminating carcinogen 
from body through cell signal alterations in cancer cells, elevation 
of antioxidant enzymes and arresting the cell cycle in cancer cells. 
Similarly, flavonoids are also effective in prevention of cancer 
through inhibiting signal transmitting enzymes which regulates 
cell differentiation and proliferation such as Protein Tyrosine 
Kinase (PTK), Phosphoinositide 3-Kinases (PIP3) and Protein 
Kinase C (PKC).5

Ficus benghalensis, a fig tree in the Moraceae family (common 
name-banyan tree), which is endemic to Bangladesh and India. 
Ficus plants possess high nutrient profile and rich polyphenols. 
All parts of banyan tree such as fruit, seed, leaves, stem and 
bark have high antioxidant and immunomodulatory properties, 
because of its superior qualities. Due to its therapeutic properties 
against inflammation, tumour, ulcer, pyretic, diabetic, bacterial 
and fungal infections and epileptic etc., F. benghalensis has been 
included in several traditional herbal medicines for centuries.6 
Notably, Ficus benghalensis bark has immense phytoconstituents 
profile. Several active compounds such as anthocyanidin 
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derivatives, beta sitosterol-alpha-D-glucose, mesoinsitol and 
aliphatic long chain ketones found in the bark of F. benghalensis.7-9

Earlier research reveals that F. benghalensis bark extracts have 
potential effects to prevent or cure inflammation, diabetic, 
hypolipidemic, helminthic, allergic, wounds, leucorrhoea, 
lumbago, ulcers pain and stress etc.,10,11 F.benghalensis ariel 
roots, latex, leaf extracts subjected to anti-cancer analysis against 
HepG-2, MCF 7, HeLa, MDAMB, WEHI-164 and A549 cell 
lines at initial level. Though, bark extract has rich phytochemical 
profile, there was very limited attempts in lung cancer cell line 
(A549). The studies only showed the initial level of screening. The 
present study is designed based on these contexts.

In this circumstance, we disclose the anti-cancer property of 
F. benghalensis Hydroalcoholic Bark Extract (FBHBE) against 
the life-threatening lung cancer via A549 cell line with various 
parameters. FBHBE, its anti-cancer potency was proven with 
cytotoxicity analysis, cell viability by trypan blue exclusion assay, 
analysis of various oxidative stress markers and study the gene 
expression level.

MATERIALS AND METHODS

Plant extract preparation
Ficus benghalensis bark was collected and washed twice with 
distilled water to remove the dirt adhered. Then, the bark was 
dried and powdered. The powdered bark was weighed and mixed 
with Ethanol: water (70:30). Stirred overnight or 24 hr to extract 
the water soluble and alcohol soluble phytoconstituents. Then, 
the precipitate was filtered through Whatman filter paper No. 1 
(Sigma) and kept for drying at 50ºC for 24 hr. The dried powder 
was weighed and stored for further studies.12

Antioxidant activity of FBHBE
The radical scavenging activity of FBHBE was assessed using 
stable free radical DPPH and by hydrogen peroxide assay. 
Vitamin C used as a standard scavenger. DPPH assay was 
performed according to Chowdhary et al., 201413 with slight 
modification. Equal volume of various concentrations of FBHBE 
and DPPH (0.1 M in methanol) was taken and incubated 30 
min in dark. The optical density was recorded at 517 nm (A1). 
DPPH with methanol was kept as blank (A0). In hydrogen 
peroxide assay, 40 mM hydrogen peroxide was prepared. 1 mL of 
various concentration of FBHBE was taken with 0.6 mL of H2O2 
solution and kept for 10 min. The absorbance was recorded (A1) 
against blank (A0-H2O2 solution alone) at 230 nm.14 The 50% of 
inhibition was calculated as ((sample-blank) /blank*100).

Cell line and cell culture
Lung cancer cell line (A549) was bought from ATCC, USA. 5x104 
cells were cultured in T25 flask using 10% DMEM media. Cells 
were incubated at 37ºC for 48-72 hr up to 70-80% confluency. 
Cells were sub-cultured for the further studies.

Cytotoxicity analysis by MTT assay

The viability percentage of cells was determined by MTT assay 
method after treatment with FBHBE sample.15 Shortly, 5x103 
cells/well were grown in 96 well plate in controlled conditions 
for 48 hr. The media was aspirated and added fresh 5% media 
with different concentration of FBHBE (100 µg/mL-0.1 µg/mL) 
and incubated for 24 hr. The effect of FBHBE was observed 
with microscope. Then, the media was replaced with 15 µL/well 
of 0.5 % MTT prepared with PBS. Plates were incubated for 4 
hr in dark for the reduction of MTT. The reduced product was 
dissolved using 200 µl dimethyl sulfoxide and left for 10 min. The 
intensity of purple color was read at 490 and 630 nm in microtiter 
plate reader (EL×800, BioTek Instruments, Inc.). The experiment 
was triplicated, and untreated cells were kept as control. The 
percentage inhibition was calculated as follows,

% inhibition = [1- {(OD treated490-OD treated630)-(OD con-
trol490-OD control630)}X 100]

Trypan blue exclusion (TBE) assay

Viability percentage of cells was studied using TBE assay 
performed by Yang et al., 200016 with slight alterations. 1x104 
cells were seeded in 24 well plates and incubated at appropriate 
condition for cell adherence and growth for 24 hr. Then, the 
media containing the fixed dose ranges of FBHBE was added and 
incubated for 24 hr. Then, the cells were trypsinized and collected 
by centrifugation. Trypan blue dye was added to the cell pellet, 
and proceeded to count the number of cells using hemocytometer 
through phase contrast microscopy. The number of live and dead 
cells were counted and recorded. The count was compared with 
the control or untreated cells and graph was plotted accordingly.

Morphometric analysis

1x104 cells were grown in 24 well plates for 24-48 hr. The fixed 
concentrations of FBHBE were added to each well with media 
after 24-48 hr of incubation. The treated plates were kept for 
24 hr whereas untreated wells kept as control. The cells washed 
with PBS buffer once and morphological structure was observed 
under phase contrast microscopy. The images photographed 
using (Optika, Italy).17

Fluorescence staining

The apoptosis of lung cancer cell line was confirmed by fluorescence 
staining method using Propidium Iodide as the method followed 
by Moongkarndi et al., 200417 with slight modification. 1x104 cells 
were seeded in 24 well plates and incubated up to 70% confluency. 
Then, various concentrations of FBHBE were added to each well 
and incubated for 24 hr. The media was aspirated, and cells were 
washed with PBS for two times and fixed with Methanol or 4% 
formaldehyde for 10 min. The plates kept for air dried. PI stain 
50 µg/ mL was added and kept incubated for 30 min in dark 
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followed by observed in Fluorescence microscope. The images 
were photographed.

Nitric oxide estimation

Nitric oxide was estimated in treated and untreated A549 cell line 
as the method followed by Yaraee et al., 201118 with slight changes. 
1% Sulphanilamide solution (Griess A) and 0.1% NED solution 
(Griess B) were allowed to equilibrate at room temperature 
(15-30 min) and prepared with 5% Phosphoric acid. 100 μL of 
each culture supernatant treated and untreated were added to 
96 well plates in triplicates. 50 μL of Griess A was added to the 
culture supernatant, followed by 50 μL of Griess B was added 
and incubated for 5-10 min in dark. Then, the plate was taken 
into plate reader and read at 543 nm. The optical density values 
obtained for treated and untreated groups were compared with 
the standard curve and calculated. The NO release was expressed 
in µM.

Estimation of Lipid peroxidation

Fluorescent complex formed between the Malonaldehyde 
molecule and thiobarbituric acid was determined 
spectrophotometrically to determine the lipid peroxidation 
activity with little modification of method followed by Ohkawa et 
al., 1979.19 Treated and untreated cell culture supernatants were 
mixed with 750 μL of 20% acetic acid and 0.8% TBA. The total 
content was kept at 90ºC for 1 hr then chilled with ice for 10 min. 
The OD was taken at 532 nm and recorded. The standard curve 
was plotted using MDA and concentration was calculated from 
the graph. The LPO release was expressed in µM.

Analysis of apoptosis-Gene expression analysis

Apoptosis related genes were assessed in treated and untreated 
A549 cell lines. Briefly, the cells were seeded and grown up to 
80-90% confluency. The cells were treated with FBHBE with 
various concentrations and untreated kept as control for 24 hr. 
The cells were collected by trypsinization, and the cells were 
subjected to DNA isolation using Phenol-Chloroform extraction 
method.20 Cells were incubated 16-18 hr with digestion buffer 
at 50-55ºC followed by addition of equal volume of Phenol 
extraction buffer. The contents were centrifuged, and the top 
aqueous layer was collected in fresh tubes after centrifugation. To 
the collected layer, based on the volume obtained, ethanol (twice) 
and 0.5 M ammonium acetate (half) was added centrifuged and 
aspirated the supernatant. 70% ethanol (1 mL) was added to the 
pellet and centrifuged followed by air dried and diluted with 1X 
TE buffer. The DNA was used as template for PCR reactions. PCR 
was performed using optimized protocol with Bax, c-MYC and 
PARP genes with the house keeping gene Beta actin. The primer 
sequences are as follows (Table 1).

Statistical Analysis

Data of all the experiments were presented as Mean±SD. Results 
were analyzed by GraphPad prism in one-way ANOVA. Tukey’s 
multiple comparison test used to compare the groups where 
p<0.05 consider as significant.

RESULTS

Radical scavenging analysis

Antioxidant property of FBHBE was investigated by radical 
scavenging assays. The balancing of free electrons known as 
radical scavenging activity. DPPH and hydrogen peroxide assays 
were used to measure the radical scavenging activity towards the 
free electrons. Table 2 denotes that the radical scavenging activity 
of FBHBE, which showed 49.42±0.48 and 48.61±0.07 for DPPH 
and H2O2 method, respectively. These results compared with 
the standard scavenger i.e., Vitamin C showed 50.67±0.79 and 
46.95±0.11 for both assays, respectively. The results indicated that 
the FBHBE possesses high antioxidant property.

Cytotoxicity analysis

Cytotoxic evalution of FBHBE was performed and the obtained 
results was given in Figure 1. The graph showed the inhibition 
percentage based on the concentration of extract. From the graph, 
it is clear that the extract possesses noticable cytotoxic impact 
against lung cancer cell line. There was significant reduction was 
noted in proliferation with respect to increase in concentration. 
50 µg/mL of extract showed 50.127% inhibition, which is fixed as 
IC50 value of FBHBE for A549 cell line.

Trypan blue exclusion assay

The assessment of cell viability was performed for the further 
confirmation of cytotoxicity evaluation. The result obtained was 
in lined with the MTT result and confirms the anti-proliferation 
property of FBHBE. Trypan blue assay result was denoted in 
Figure 2. The Figure 2 showed the reduction of cell count in 
dose dependent manner. 50 µg/mL of extract showed 49.88% 
of cell viability, which is very much simillar to the MTT assay 
result. Notably, a low concentration of extract at 10 µg/mL had a 
significant effect on cell viability, with 70% viability. The low dose 
alone demonstrated strong anti-proliferative activity, with a 30% 
inhibition.

Morphological analysis

Morphological changes of treated and untreated samples were 
observed using Phase contrast microscopy showed in Figure 3. 
The image showed there was healthy cells observed in control 
group, whereas the cell morphology detoriation was noticed as 
dose dependent manner. At middle and high dosage such as 50 
and 75 µg/mL, the increased count of dead cells were seen as dose 
dependent manner. In low dose, i.e. 25 µg/mL, there was very less 
percentage of dead cells were found compared to the control.
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Fluorescence analysis

The apoptosis was further confirmed by fluorescence assay. PI 
stain binds with nuclei of cells by which the status of nuclei can 
be evaluated. The treated and untreated cells were subjected to 
PI staining method. The results depicted in Figure 4. The Figure 
4 showed that there were healthy cells with distinct nuclei was 
observed in control group whereas the condensed nuclei and 
increased number of apoptotic bodies were found in treated 
groups in dose dependent manner. In 75 µg/mL, there was 
enormous number of condensed nuclei and apoptotic bodies 
were observed than compared to 25 and 50 µg/mL. The resulted 
images of PI staining supports the previous assays results.

Nitric oxide assay

Nitric oxide release was analyzed with the treated and untreated 
group of cells to determine the oxidative stress level undergone by 
the cancer cells in the pathway of apoptosis. NO estimation was 
done by Griess method and the results were depicted as graph 
showed in Figure 5. The NO graphical image denotes that there 
was significant increase in the release of Nitric Oxide level in the 
treated group whereas control group showed less than 5 µM/
mL of NO release. In 50 and 75 µg/mL treated groups, it showed 
almost 80 µM/mL and 100 µM/mL respectively which indicates 
the cell cycle arrest in A549 cell line upon treated with FBHBE.

Lipid peroxidation assay

Lipid peroxidation assays are used to determine the efficacy 
of antioxidants and assess oxidative damage in cells during 
pathophysiological conditions. The estimation of LPO was 
achieved using TBA method. The release of LPO was determined 
with help of MDA standard plots. The concentration of LPO 
determined with and without treatment of FBHBE was showed 
in Figure 6. The Figure 6 indicates the gradual increase of 
concentration of LPO as dose dependent manner. Low and 
middle dose showed moderate increase whereas high dose 75 µg/
mL showed elevated concentration of LPO compared to control.T

Gene expression studies

The effect of FBHBE on apoptotic related genes were studied. The 
gel image was depicted in Figure 7. Apoptotic pathway related 
genes, such as Bax, PARP and c-MYC genes were chosen for 
the analysis. The Figure 7 showed, the negligible level of gene 
expression was observed in control group for the pro apoptotic 
gene Bax, whereas the expression level was increased significantly 
as dose dependent manner for the treated groups. In 75 µg/mL, the 
predominant expression was observed in Bax where as in PARP 
and c-MYC gene, there was down regulation of expression was 
observed as dose dependent manner. Beta actin gene was kept as 
reference. The upregulation of Bax and down regulation of PARP 
and c-MYC provides the further confirmation of anti cancer 
property of FBHBE which is inlined with the aforementioned 
results.

DISCUSSION

Cancer, the predominant causative of death globally and its 
metastasis property leads the severity condition in cancer patients. 
People all over the world was suffered by many types of cancers, 
where the lung cancers stand the second most cause of death 
reported by WHO.1 Anti-cancer drugs are more acquirable for 
sale in the market which can cause the dreadful effects in cancer 
patients. Another significant challenge in commercial drugs is 
to target cancer cells while leaving normal cells undisturbed. 
Scientists and pharmaceutical companies were investigating 
targeted drug delivery in the cancer condition. It is challenging 
to create a chemically derived medication, nevertheless, that 
is selective to cancer cell cytotoxicity and non-toxic to normal 
cells. As a result, there is a significant demand for the creation 
and research of naturally derived substances for the treatment 
of cancer, with a focus on those derived from plant species and 
their natural products.21,22 To overcome these situations, a focus 
on folk medicine is required. Most of the herbal plants possess 
anti-malignant and antioxidant properties, which can inhibit 
the proliferation and metastasis of cancer cells. In this work, we 

Figure 1:  Cytotoxicity analysis. The figure denotes the graphical 
representation of cytotoxic effect of FBHBE against A549 cell line.

Figure 2:  Cell viability-Trypan Blue method. The figure shows the cell count 
of A549 cell line with various concentration of extract. The decreasing cell 

count observed with increase in dosage concentration.
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investigated the anti-proliferation property of Ficus benghalensis 
hydroalcoholic bark extract against the lung cancer cell line. 
Many studies have been conducted earlier with other parts of 
the F. beghalensis plant in various cell lines. The cytotoxicity 
evaluation of F. beghalensis bark was studied at very beginning 
level in lung cancer cell lines A549 and the cytotoxic potency of 
F. beghalensis bark was poorly understood. So, the aim of this 
investigation is to evaluate the anti-malignant property of Ficus 
benghalensis hydroalcoholic bark extract (FBHBE) against A549 
cell line as primary screening by MTT cytotoxicity assay followed 
by in-depth analysis through nuclear staining, oxidative stress 
markers level and pro apoptotic gene response studies.

Extraction of phenolic compounds needs different solvents, 
(i.e.) Ethanol: water (70:30) combinations could extract tannins, 
polyphenols, polyacetylenes, flavonoids, terpenoids, sterols, and 

alkaloids from plants and herbs effectively.3,23 So, in this study, 
Ficus benghalesis bark was subjected to hydroalcoholic extraction 
method to extract its maximum phytochemical profile.

Antioxidant potency of FBHBE was analyzed using DPPH 
and Hydrogen peroxide assay which showed, it has marked 
level of activity to scavenge the free electrons compared with 
standard-Vitamin C. Antioxidant properties play a key role in the 
prevention of cancer like chronic diseases.24 The phytochemicals 
present in the extract such as polyphenols and flavonoids play 
important role in donating electrons to the unpaired electrons 
to stabilize the homeostatic condition. Some of the free radicals 
are H+, OH-, NO-, Cl-, O2-, ROO- etc.25 FBHBE possess high 
anti-oxidant activity which can help to balance the oxidative 
stress environment.

Figure 3:  Morphometric analysis. Figure showed the phase contrast images of A549 cell line upon treated with FBHBE. A-Control, B-25 µg/mL, C-50 µg/mL 
and D-75 µg/mL. In control, cells exhibited the normal morphological structure whereas in treated, the morphological disintegration was noticed in the dose 

dependent manner.
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genes. The loss of cell membrane integrity makes dramatical 
decrease in intracellular ATP leads to the osmotic imbalance in 
cell membrane. This in turn leads to apoptosis by strong oxidative 
stress.32

The oxidative stress level of lung cancer cell line after treatment 
with FBHBE was studied with the help of estimation of nitric 
oxide and lipid peroxidation. The results of these assay indicated 
the significant increase in the production of NO and LPO in 
dose dependent manner. The polyphenols present in FBHBE 
had the tendency of elevating the oxidative stress in the cancer 
cells which leads to the formation of enormous free radicals 
called ROS. OH-, O2- and H2O2 are the most predominant 
free radicals that increased the imbalance in homeostatic 
environment and modifications in cell signaling and metabolism. 
Consequently, ROS induces the inactivation of lipid metabolism, 
inactivation of intracellular proteins, mitochondrial dysfunctions 

Primary screening of cytotoxicity property was evaluated by 
MTT assay, which showed IC50 value-50.127% of inhibition at 
50 µg/mL of extract. Khanal and Patil, 2020 research work states 
that the Chinese herb of Ficus benghalensis (FBHBE) showed IC50 
value at 193.78±6.58 µg/mL in A549 cell line.25 Furthermore, the 
cell viability assay corroborates with the previous results. Trypan 
blue assay showed 49.88% of cell viability at 50 µg/mL.

The nuclear condensation, chromatin condensation, cell 
shrinkage, cell blebbing and apoptotic bodies formations were 
observed in morphological analysis and also through Propidium 
Iodide staining assay. The apoptotic cell count was increased 
significantly based on the extract concentration. The red stain 
(PI) strongly binds with the DNA, that can enter only in dead 
cells via damaged plasma membrane and unable to enter into 
live cells.5 The extract causes the damage in structural integrity 
of cell membrane by downregulating the cyto-skeletal mediated 

Figure 4: PI staining Images. The figure showed the nuclei staining images of treated and untreated A549 cell line. A-Control, B-25 µg/
mL, C-50 µg/mL and D-75 µg/mL. The control image showed the fine nuclei morphology. Significant increase in the number of condensed 

nuclei and apoptotic bodies which showed as dark red in color was observed in treated groups. The colour intensity was increased with 
dose respectively which indicates the increasing rate of apoptosis. Blue arrow indicates the normal cell nuclei and yellow arrow indicates the 

condensed nuclei.
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and DNA damage etc. which will lead to the apoptosis or 
necrosis.26 Furthermore, lipid peroxidation products such as 
lipid hydroperoxides and aldehydes interacts with receptors of 
the membranes and transcription repressors in order to trigger 
both intrinsic/mitochondrial and extrinsic apoptotic signaling 
pathway, that can cause apoptosis by mediating cell death and 
decreasing proliferation.27 The FBHBE treated lung cancer 
cell line showed the lack of balance between production and 
detoxification of ROS. This would be the main reason for the 
elevation of NO and LPO level. So, the phytoconstituents such as 
phenolic, flavonoids, aldehydes, keto groups, etc., present in the 

extract leads to the terrible homeostatic imbalance in lung cancer 
cell line which downregulates the signaling mechanisms leads to 
apoptosis.

The molecular level investigation also performed for the 
further evidence of anti-cancer property of FBHBE. The pro 
apoptotic gene Bax showed the upregulation that indicates that 
the activation of apoptotic pathway via cytochrome C release. 
Bax protein belongs to Bcl II family, which creates imbalance 
in mitochondrial membrane potential that leads cytochrome C 
release in cytoplasm that activates the cascade pathway leads to 

Sl. No. Primer Forward Sequence (5’-3’) Reverse Sequence (3’-5’)

1 Bax CGTGTCTGATCAATCCCCGA GAGGCCAGAAGGCAGGATTG
2 cmyc TCTCCGTCCTCGGATTCTCT TGAGCTCCCAAATCTCTCCAG
3 PARP CCCAGCCTTGTGGAAAACAC CACCTGCAGAGACAGGCATT
4 β-actin TCAAGGTGGGTGTCTTTCCTG ATTTGCGGTGGACGATGGAG

Table 1: Primer Sequences.

Protocol Standard & 
Sample

IC50 conc (μg/mL) Replicate I Replicate II Mean±SD

DPPH Assay Ascorbic Acid 40 51.24 50.11 50.67±0.79
FBHBE 40 49.08 49.77 49.42±0.48

H2O2 Assay Ascorbic Acid 60 47.03 46.87 46.95±0.11
FBHBE 60 48.72 48.61 48.66±0.07

Table 2:  Radical scavenging activity of FBHBE.

Figure 5: Nitric oxide estimation. Figure showed the NO release in A549 cell 
line with and without treatment of FBHBE. The figure indicated that there was 

significant increase in the release of NO as dose dependent manner.

Figure 6: Lipid peroxidation estimation. Figure showed LPO estimation in 
A549 cell line with or without treatment of FBHBE. LPO release increased 

moderately in low and middle dosage range (25 and 50 µg/mL). In 75 µg/mL 
LPO increase was very high compared to control.
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the apoptosis of cancer cells.28 The upregulation of pro apoptotic 
genes indicated that the elevation of ROS indirectly suppresses 
the proliferative signaling mechanism which leads to the cell 
cycle arrest in S and M phase and disturbance in G0/G1 phase.29

PARP and c-MYC genes were analyzed and the down regulated 
expression was observed in dose dependent manner. PARP1 
is the protein that involved mainly in DNA repairing process 
which is induced by NO mediated signal. The down regulation 
of PARP indicated the damaged DNA from one side and the 
increasing level of NO in other side leads to the inhibition of 
DNA damage repair leads the cancer cells to death.30 c-MYC is 
the multi-functional transcription factor involving in wide range 
of cellular mechanism. The myc gene mainly involved in cell 
proliferation mechanism and the over expression of myc gene 
leads to the transformation of cell metabolisms.31,32 So, the myc 
gene downregulation indicates the anti-proliferative property of 
FBHBE. Hence, the gene studies revealed that the anti-cancer 
mechanism of FBHBE extract in lung cancer cell line.

CONCLUSION

The study enlightens the anti-proliferative and anti-cancer 
property of Ficus benghalensis hydroalcoholic bark extract 
against lung cancer cell line A549. The cytotoxic effect of FBHBE 
was confirmed by viability and MTT assay. Morphometric and 
fluorescence staining revealed the deformation of cells upon 
treatment with FBHBE. The oxidative markers estimation 

further proved the increased stress level exhibited in FBHBE 
treated groups and the molecular level analysis evidenced the 
cytotoxic potency of FBHBE by upregulation of pro apoptotic 
gene and downregulation of DNA repair and proliferative gene. 
The anti-cancer property might be due to the rich profile of 
phytoconstituents of Ficus benghalensis bark as stated in previous 
literatures. Flavonoids and polyphenols may attribute the 
cytotoxic activity. Further studies need to be developed to study 
the remarkable active compounds behind this property of Ficus 
benghalensis bark and also elucidate the mechanism of action in 
cancer cell signaling pathways.
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ABBREVIATIONS

MTT: 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 
bromide; EDTA: Ethylenediamine tetra acetic acid; PBS: 
Phosphate buffered saline; FBS: Fetal Bovine Serum; DMSO: 
Dimethyl sulfoxide; DMEM: Dulbecco's Modified Eagle Medium; 
LPO: Lipid peroxidation; NO: Nitric oxide.

SUMMARY

The current study intended to evaluate Anti-proliferative and 
Antioxidant Potency of Ficus benghalensis Hydroalcoholic Bark 
Extract (FBHBE) against Lung Cancer Cell Line – A549
• Ficus benghalensis bark extract inhibits the proliferation of 

A549 cells after being treated for 24 hrs.
• FBHBE possess high anti-oxidant activity.
• On treating A549 cells with FBHBE, oxidative stress markers 

such as Lipid peroxidation and Nitric oxide were significantly 
elevated.

• The Pro-apoptotic gene Bax showed upregulation while 
Apoptotic genes like PARP and c-MYC were down regulated 
with increasing concentration.

• FBHBE phytoconstituents, flavonoids and polyphenols 
possess potential anti-cancer activity.

REFERENCES
1. GLOBOCAN. The Global Cancer Observatory - All cancers. Int agency res cancer. WHO 

[internet]. 2020;419:199-200. Available from: https://gco.iarc.fr/today/home.
2. Behera D, Balamugesh T. Lung cancer in India. Indian J Chest Dis Allied Sci. 2004; 

46(4): 269-81. PMID 15515828.
3. Barung EN, Kalonio DE, Banne Y, Kambuno NT. Anticancer activities of sesewanua 

leaf extracts (Clerodendrum fragrans (vent.) willd) against a549 lung cancer cell. Open 
Access Maced J Med Sci. 2021; 9(A):1226-30. doi: 10.3889/oamjms.2021.7484.

4. Balabhaskar R, Vijayalakshmi K. Evaluation of Anticancer activity of ethanol extract 
of Bauhinia tomentosa Linn. on A549, Human Lung Carcinoma Cell lines. Res J Pharm 
Technol. 2019;12(6):2748-52..

Figure 7: Gene expression analysis of A549 cell line with FBHBE. Gel image 
showed the gene expression levels of A549 with or without treatment of 
FBHBE. The expression level was increased significantly depends on the 
dosage in Bax and the reversible response was obtained in case of PARP 

and Cmyc respectively. Figure A showed Beta actin gene for reference. Lane 
1-control, Lane 2-25 µg/mL, lane 3-50 µg/mL and Lane 4-75 µg/mL.



Indian Journal of Pharmaceutical Education and Research, Vol 58, Issue 2, Apr-Jun, 2024518

Althafar: Anti-Proliferative Effect of FBHBE against A549 Cell Line

5. Thampi N, Veronica SJ. Anti-proliferative and apoptotic activities of Syzygium 
samarangense (wax apple) fruits extract against human A549 lung cancer cell lines. 
Int J Pharm Pharm Sci. 2015; 7(9): 361-5.

6. Satish A, Punith Kumar R, Rakshith D, Satish S, Ahmed F. Antimutagenic and 
antioxidant activity of Ficus benghalensis stem bark and Moringa oleifera root extract. 
Int J Chem Anal Sci. 2013; 4(2): 45-8. doi: 10.1016/j.ijcas.2013.03.008.

7. Chand Yadav Y, Srivastava D, Saini V, Singhal S, Seth A. kumar sharad. In vitro 
antioxidant activity of methanolic extraction of Ficus benghalensis L. Latex. 
Pharmacologyonline. 2011;1(1): 140-8.

8. Gopukumar ST. PKP. Ficus benghalensis linn-the sacred Indian medicinal tree with 
potent pharmacological remedies. Int J Pharm Sci Rev Res. 2015; 32(1): 223-7.

9. Ahmad S, Rao H, Akhtar M, Ahmad I, Hayat MM, Iqbal Z, et al. Phytochemical 
composition and pharmacological prospectus of Ficus bengalensis linn. (Moraceae)- 
a review. J Med Plants Res. 2011; 5.

10. Salehi B, Prakash Mishra A, Nigam M, Karazhan N, Shukla I, Kiełtyka-Dadasiewicz 
A, et al. Ficus plants: state of the art from a phytochemical, pharmacological, and 
toxicological perspective. Phytother Res. 2021; 35(3): 1187-217. doi: 10.1002/ptr.68 
84, PMID 33025667.

11. Kumar Verma V, Sehgal N, Prakash O. Characterization and screening of bioactive 
compounds in the extract prepared from aerial roots of Ficus benghalensis. Int J 
Pharm Sci Res. 2015; 6(12): 5056. doi: 10.13040/IJPSR.0975-8232.6.

12. Zhang L, Niu Z. Hydroalcoholic Carthamus tinctorius L. Extract attenuates 
TNBS-induced ulcerative colitis in mice via downregulation of inflammation and 
oxidative stress. Indian J Pharm Educ Res. 2022 ; 56(3): 780-8.

13. Chowdhary N, Kaur M, Singh A, Kumar B, IJRPB 2(2) Wound Healing Activity of 
Aqueous Extracts of Ficus Religiosa and Ficus Benghalensis Leaves in Rats. Indian J Res 
Pharm Biotechnol. 2014; 3471: 2320.

14. Kumaresan S, Ramasamy R, Jayachandran PR. Antioxidant and cytotoxic activity 
of combined extracts prepared using Ficus religiosa and Ficus benghalensis leaves 
against cervical cancer cell line (Hela). Asian J Pharm Clin Res. 2018 ; 11(12): 407-10. 
doi: 10.22159/ajpcr.2018.v11i12.26948.

15. Mosmann T. Rapid colorimetric assay for cellular growth and survival: application to 
proliferation and cytotoxicity assays. J Immunol Methods. 1983;65(1-2):55-63. doi:  
10.1016/0022-1759(83)90303-4, PMID 6606682.

16. Yang G-Y, Liao J, Li C, Chung J, Yurkow EJ, Ho CT. Effect of black and green tea 
polyphenols on c-Jun phosphorylation and H2O2 production in transformed and 
non-transformed human bronchial cell lines: possible mechanisms of cell growth 
inhibition and apoptosis induction. Carcinogenesis. 2000;21(11):2035-9. doi: 10.1 
093/carcin/21.11.2035.

17. Moongkarndi P, Kosem N, Kaslungka S, Luanratana O, Pongpan N, Neungton N. 
Antiproliferation, antioxidation and induction of apoptosis by Garcinia mangostana 
(mangosteen) on SKBR3 human breast cancer cell line. J Ethnopharmacol. 2004; 
90(1): 161-6. doi: 10.1016/j.jep.2003.09.048, PMID 14698525.

18. Yaraee R, Ghazanfari T, Eghtedardoost M, Rajabi M, Naseri M. The effect of MS14 
on innate and cellular immune responses in BALB/c mice. Immunopharmacol 
Immunotoxicol. 2011; 33(3): 509-14. doi: 10.3109/08923973.2010.543687, PMID 
21284543.

19. Ohkawa H, Ohishi N, Yagi K. Assay for lipid peroxides in animal tissues by thiobarbituric 
acid reaction. Anal Biochem. 1979; 95(2): 351-8. doi: 10.1016/0003-2697(79)90738-3 
, PMID 36810.

20. Huang ST, Yang RC, Yang LJ, Lee PN, Pang JHS. Phyllanthus urinaria triggers the 
apoptosis and Bcl-2 down-regulation in Lewis lung carcinoma cells. Life Sci. 2003; 
72(15): 1705-16. doi: 10.1016/s0024-3205(03)00016-x, PMID 12559392.

21. Greenwell M, Rahman PKSM. Medicinal plants: their use in anticancer treatment. Int 
J Pharm Sci Res. 2015; 6(10): 4103-12. doi: 10.13040/IJPSR.0975-8232.6(10).4103-12 
, PMID 26594645.

22. Khan T, Gurav P. PhytoNanotechnology: enhancing delivery of plant based 
anti-cancer drugs. Front Pharmacol. 2017; 8: 1002. doi: 10.3389/fphar.2017.01002,  
PMID 29479316.

23. Güneş H, Alper M, Çelikoğlu N. Anticancer effect of the fruit and seed extracts of 
Momordica charantia L. (Cucurbitaceae) on human cancer cell lines. Trop J Pharm Res. 
2021; 18(10): 2057-65.

24. Robinson JP, Suriya K, Subbaiya R, Ponmurugan P. Antioxidant and cytotoxic activity of 
Tecoma stans against lung cancer cell line (A549). Braz J Pharm Sci. 2017;53(3):e0024. 
doi: 10.1590/s2175-97902017000300204.

25. Khanal P, Patil BM. In vitro and in silico anti-oxidant, cytotoxicity and biological 
activities of Ficus benghalensis and Duranta repens. Chin Herb Med. 2020; 12(4): 
406-13. doi: 10.1016/j.chmed.2020.02.004, PMID 36120176.

26. Jarosz A, Skoda M, Dudek I, Szukiewicz D. Oxidative stress and mitochondrial 
activation as the main mechanisms underlying graphene toxicity against human 
cancer cells. Oxid Med Cell Longev. 2016; 2016: 5851035. doi: 10.1155/2016/58510 
35, PMID 26649139.

27. Su LJ, Zhang JH, Gomez H, Murugan R, Hong X, Xu D, et al. Reactive oxygen 
species-induced lipid peroxidation in apoptosis, autophagy, and ferroptosis. Oxid 
Med Cell Longev. 2019; 2019: 5080843. doi: 10.1155/2019/5080843, PMID 31737171.

28. Owumi SE, Kazeem AI, Wu B, Ishokare LO, Arunsi UO, Oyelere AK. Apigeninidin-rich 
Sorghum bicolor (L. Moench) extracts suppress A549 cells proliferation and 
ameliorate toxicity of aflatoxin b1-mediated liver and kidney derangement in rats. 
Sci Rep. 2022;12(1):1-19.

29. Krętowski R, Jabłońska-Trypuć A, Cechowska-Pasko M. The preliminary study on the 
proapoptotic effect of reduced graphene oxide in breast cancer cell lines. Int J Mol 
Sci. 2021; 22(22):12593. doi: 10.3390/ijms222212593.

30. Dailah HG. Anti-cancerous and Anti-oxidant activity of Pergularia daemia Inspired 
zinc oxide Nanoparticles against Lung Cancer (A549) Cell Line. Indian J Pharm Educ 
Res. 2022; 56(3): 855-64. doi: 10.5530/ijper.56.3.138.

31. Miller DM, Thomas SD, Islam A, Muench D, Sedoris K. c-MYC and cancer metabolism. 
Clin Cancer Res. 2012; 18(20): 5546-53. doi: 10.1158/1078-0432.CCR-12-0977, PMID 
23071356.

32. Princiotto S, Fatma H, Jameel M, Siddique HR. An update on phytochemicals 
in redox homeostasis: “Virtuous or evil&rdquo. In: 2023; 5(1): 201-22. Cancer 
Chemoprevention? Chem. Available from: https://www.mdpi.com/2624-8549/5/1/ 
17/htm.

Cite this article: Althafar ZM. Evaluation of Anti-proliferative and Antioxidant Potency of Ficus benghalensis Hydroalcoholic Bark Extract against Lung Cancer 
Cell Line-A549. Indian J of Pharmaceutical Education and Research. 2024;58(2):510-8.


