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ABSTRACT

Plant based drugs are having more therapeutic activity with less toxicity and acceptable side effects. The crude extracts of flower of
Parthenium hysterophorus were selected for studying anti-cancer activity. The plant extracts were prepared by using methanol and
acetone. The present study designed to evaluate invitro anti-cancer activity of methanolic and acetone extracts of Parthenium
hysterophorus flower on A549 (lung adenocarcinoma) cells lines by MTT assay and tryphan blue exclusion assay. Tryphan blue assay
is based on staining of cells, cells which exclude the stain are viable. MTT assay is based on the capacity of mitochondrial enzymes of
viable cells to reduce the yellow soluble salt MTT [3-(4, 5-dimethyl —thiazole-2-yl)-2, 5-diphenyl tetrazolium bromide] to purple blue
insoluble formazan precipitate which is then quantified spectrophotometrically at 570 nm. In both assays acetone extracts of
Parthenium hysterophorus produced potent anti-cancer activity invitro. This finding can be further exploited for the development of

a potential therapeutic anti-cancer agent.
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INTRODUCTION

The plants which possess therapeutic properties are
exerting beneficial pharmacological activity on the animal
body and these plants are generally known as medicinal
plants. It has now been established that the plants which
naturally synthesizes and accumulate some secondary
metabolites, like alkaloids, glycosides, tannins, volatile
oils and contain minerals and some vitamins, possesses
medicinal properties. Many modern medicines had their
origin in medicinal plants. Examples include Aspirin from
Willow bark (Salix sps.), Digitalis from foxglove (Digitalis
purpurea) and Vinblastine from Madagascar periwinkle
(Vinca rosea) for the treatment of childhood leukemia.
Aspirin, acetyl derivative of Salicylic acid is used to lower
fever, relieve pain and to reduce inflammation. Shiitake
mushrooms boost the immune system and taste great so
they are fabulous in soups or other food preparations for
the cold and flu season. Alfalfa is also considered as
health food. Garlic lowers cholesterol, improves blood
flow, fights bacteria, viruses and yeast. The world health
organization (WHO) estimated that 80% of the
populations of developing countries rely on traditional
medicines, mostly plant drugs, for their primary health
care needs. The term medicinal plant refers to the
application of a plant. Generally, medicinal plants or
herbs are not used whole, usually the active ingredient is
found in a particular part of the plant and must undergo a
refining process in which extracts or decoctions are
produced.

Antitumor effects of methanolic flower extracts of
parthenium hysterophorus have been studied in mice

bearing transplantable lymphocytic leukemia. Markers
such as glutathione, cytochrome P-450, glutathione
transferase and UDP-glucoronyl transferase in liver
tissues show significant changes ultimately leading to the
slow development of tumors. The extract also results in
increased survival of the leukemic mice®. Parthenium is
also reported as promising remedy against hepatic
amoebiasis’. In Compendium of Indian Medicinal Plants
parthenin induced dose-dependent damage to human
leukocyte chromosomes invitro®. However, only few
medicinal plants have attracted the interest of
researchers to investigate the remedy for cancer. Hence,
an attempt was made to investigate the anti-cancer
activity of Parthenium hystrophorous.

MATERIALS AND METHODS

Plant Material

The plant was identified based on the leaves, which are
lobed with fine soft hairs; the flowers on the top are small
creamy color with black colored seeds based on the
features of the plant it was confirmed as Parthenium
hysterophorus. The identification was confirmed by plant
taxonomist. The plant was collected from Indira Park and
Public Gardens, Nampally, Hyderabad. The flowers were
separated from the plant and shade dried. The separated
flowers were powdered in a mechanical grinder and fine
powder was collected by passing through sieve no: 40.

Preparation of extracts

The fine powdered flowers were extracted successively
with methanol and acetone by soxhlet apparatus. Both
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the extracts were dried under reduced pressure. A dose
of crude material was prepared at a concentration of 50,
100, 200, 250 pg/ml of methanol and acetone extracts
and tested on A549 (Lung adenocarcinoma) cell lines for
anti-cancer activity.

Anticancer studies

The anticancer activity of Parthenium hysterophorus
flower crude extracted compound was studied. The
techniques employed to determine the anticancer activity
are MTT assay and Tryphan blue dye exclusion test.

Revival of frozen cells

Initially flask was labeled with cell line name along with
passage number and date. Ampoule of cells were
collected from liquid nitrogen storage wearing
appropriate protective equipment and transferred to
laboratory in a sealed container. Removed ampoule from
container and placed in water bath at temperature
appropriate for cell line (37°C) for about 1-2 minutes and
immediate thawing is required. Ampoule was wiped with
tissue moisture with 70% alcohol and was placed in safety
cabinet. Contents of the ampoule were transferred into
15ml tube and then cells were pipetted slowly in a drop
wise manner into pre warmed culture medium to dilute
out the DMSO. Then cells were centrifuged at 1000rpm
for 5 minutes, decanted the medium and pellet was
resuspended in 10ml of fresh culture medium. Cells were
observed under microscope to estimate viability and were
placed in an incubator. (incubator conditions:
temperature 37°C, 5%CO,, 100% relative humidity). After
24 hours cells were examined microscopically.

Sub culture of adherent cell line

Cell cultures were observed using microscope to assess
the degree of confluency and confirm the absence of
bacterial and fungal contaminants. Spent media was
removed and the cell monolayer was washed with PBS
without Ca+2, Mg+2 using a volume equivalent to half the
volume of culture medium. Trypsin was added on to the
washed cell monolayer using 1ml/25cm? of surface area
and flask was rotated to cover the monolayer with
trypsin. Flask was then returned to the incubator for 2-5
minutes. Later cells were examined using microscope to
ensure that all cells are detached and floating. The side of
the flask was gently tapped to release any remaining
attached cells. Cells were resuspended in a small volume
of fresh serum containing medium to inactivate the
trypsin. 100-200ul of culture sample was collected to
perform a cell count. Required number of cells were
transferred to new-labeled flask containing pre-warmed
media, Incubate as appropriate for the cell line (incubator
conditions: T-37°C, 5% CO,, 100% relative humidity).

Cryopreservation of cell lines

Cultures were observed using an inverted microscope to
assess the degree of cell density and confirm the absence
of bacterial and fungal contaminants. Adherent and semi
adherent cells were brought into suspension using

trypsin/EDTA and were resuspended in a volume of
trypsin. Suspension cell lines can be used directly. Small
aliquot of cells (100-200ml) was removed and performed
a cell count. Ideally the cell viability should be in excess of
90% in order to achieve a good recovery after freezing.
Remaining culture was centrifuged at 150g for 5 min.
Cells were resuspended at concentration of 2.4x10° cells
per ml in freezing medium. 1ml aliquots of cells were
pipetted into cryoprotective ampoules that were labeled
with the cell line name, passage number, cell
concentration and date. Ampoules were placed inside a
passive freezer. Freezer was filled with isopropyl alcohol
and placed at -70°C overnight. Frozen ampoules were
transferred to the vapor phase of a liquid nitrogen
storage vessel and the locations were recorded.

Cell lines and culture conditions

Lung adenocarcinoma cell line was established in
permanent culture from a human lung carcinoma. These
cells were purchased from National Centre for Cell
Science, Pune, India. Stock cells are routinely cultured in
Dulbecco Modified Eagle’s Medium containing 2 mM L-
glutamine, 100Units/ml  penicillin  and  100pg/ml
streptomycin at 37°C under an air:CO, (9:1) atmosphere
supplemented with 10% foetal calf serum and the
medium was changed every 48hr. For the experiments,
cancer cells were seeded at a density of 1 x 10° cells/ml in
multi well plates. After 24 hr, medium was changed and
the cancer cells were treated with respective drugs. An
equivalent amount of DMSO solvent was added to control
cells at final concentration of not more than 0.2%.

Cell treatment

Indole-3-carbinol, Sulindac, Vitamin C and Sodium
ascorbyl phosphate were used at different concentrations
(alone and in various combinations) to evaluate their
antiproliferative effect. These compounds were prepared
as 10 mM stock solution in 100% DMSO and were stored
in dark colored bottle at 4°C. The stocks were diluted to
the required concentration immediately before use with
1% DMSO. The cells were exposed to drugs individually
and in different combination for a period of 48 hr. Cells
grown in media containing equivalent amount of DMSO
without drug serves as control.

a)Cell viability by MTT assay

The cleavage of the soluble yellow tetrazolium salt MTT
[3-(4, 5-dimethyl —thiazole-2-yl)-2, 5-diphenyl tetrazolium
bromide] into a blue coloured formazan by the
mitochondrial enzyme succinate dehydrogenase was used
for assaying cell survival and proliferation. This assay is
extensively used for measuring cell survival and
proliferation. There is a direct proportionality between
the formazan produced and the number of viable cells.
However, it depends on the cell type, cellular metabolism
and incubation time with MTT. This method is based on
the capacity of mitochondrial enzymes of viable cells to
reduce the yellow soluble salt MTT to purple blue
insoluble formazan precipitate which is quantified
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spectrophotometrically at 570 nm after dissolving in
DMSO. For adherent cells all the media was removed
completely from a multi well plate and 20 pl of MTT (5
mg/ml) reagent was added. The wells were then
incubated for 4hrs at 37°C. Later 1 ml of DMSO was added
to solubilize the formazan crystals. The absorbance was
taken at 570 nm*®.

Percent specific cytotoxicity is calculated as follows:

Percentage of dead cells when extract at the
concentration of 50,100, 200, 250 pg/ ml is used

% Cell viability = [(O.D of control - O.D of test compound)/
(O.D. of control)] X 100

(O.D=Optical density).
b) Tryphan blue exclusion assay

Tryphan blue is vital dye. The assay is based on fact that
the chromophore is negatively charged and does not
interact with the cell unless the membrane is damaged.
Therefore, all the cells which exclude the dye are viable.
The cell suspension was diluted with 0.4% tryphan blue
solution (1:1). Mixed thoroughly and was allowed to
stand for 5 min at room temperature. Then
hemocytometer was for cell counting. When observed
under the microscope, non-viable cells were stained blue,
viable cells remain unstained®.

% Dead cell = No. of dead cells / (Sum of the live cells and
dead cells) X 100.

RESULTS

Effect of flower extracts of Parthenium hysterophorus on
cell viability was estimated by MTT assay and Tryphan
blue dye exclusion test. A549 cell lines were taken for
investigation of anti-cancer activity of flower extracts of
Parthenium hysterophorus invitro.

The methanolic extract of Parthenium hysterophorus
(flower) has shown less anti-cancer activity i.e., 76.5% cell
death for 250 pg/ml. The acetone extract of Parthenium
hysterophorus (flower) has shown potent anti-cancer
activity i.e., 94.5% cell death for 250 pg/ml by MTT assay.

The methanolic extract of Parthenium hysterophorus
(flower) has shown less anti-cancer activity i.e., 73.5% cell
death for 250 pg/ml. The acetone extract of Parthenium
hysterophorus (flower) has shown potent anti-cancer
activity i.e., 93.0% cell death for 250 pg/ml by Tryphan
blue dye exclusion test.

The results of both the MTT assay and Tryphan blue
exclusion test of acetone extract were represented in
graph 1 & 2 respectively.

Photographs showing effect on cancerous cells in control,
methanol extract of flower at 250 pg/ml and acetone
extract of flower at 250 pg/ml by MTT assay were given in
photograph 1, 2 and 3 respectively.

Cytotoxic activity of methanol and acetone extract of
P.hysterophorus(Flower) on A549 cell lines by using MTT

assay
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Graph No.1: Cytotoxic activity of methanol and acetone extract
of P. hysterophorus flower on A549 cell lines by using MTT
assay.

Cytotoxic activity of methanol and acetone extract of
P.hysterophorus(Flower) on A549 cell lines by using
Tryphan blue dye exclusion test
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Graph No.2: Cytotoxic activity of methanol and acetone extract
of P. hysterophorus flower on A549 cell lines by using Tryphan
blue dye exclusion test.

Photogarph No. 1: Photograph showing live A 549 cell
lines in control
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Photogarph No.2: Photograph showing the effect of methanolic
extract of P. hysterophorus flower on A549 cell lines at 250
pg/ml by MTT assay.

Photogarph No.3: Photograph showing the effect of acetone
extract of P. hysterophorus flower on A549 cell lines at 250
pg/ml by MTT assay.

DISCUSSION

Living cells generate free radicals and other reactive
oxygen species as by-products in many physiological and
biochemical processes. These free radicals causes
oxidative damage to lipids, proteins and DNA, eventually
leading to many chronic diseases, such as cancer,
diabetes, aging, and other degenerative diseases in
humans’ Plants are endowed with free radical scavenging
active molecules, such as vitamins, terpenoids, phenolic
acids, lignins, stilbenes, tannins, flavonoids, quinones,
coumarins, alkaloids, amines, and other metabolites,
which are rich in antioxidant activity®®. Studies have
shown that many of these antioxidant active compounds
possess anti-inflammatory, anti-atherosclerotic, anti-
tumor, anti-mutagenic, anti-carcinogenic, anti-bacterial,
and anti-viral activities™®". Superoxide anion radical is
one of the strongest reactive oxygen species among the
free radicals that are generatedlz. The scavenging activity
of this radical by the plant extract compared favourably
with the standard reagents such as gallic acid suggesting
that the plant is also a potent scavenger of superoxide
radical. Hydrogen peroxide is an important reactive
oxygen species because of its ability to penetrate
biological membranes. However, it may be toxic if
converted to hydroxyl radical in the cell. Scavenging of

H,O, by the plant extracts may be attributed to their
phenolics, which donate electron to H,0,, thus reducing it
to water. The extract was capable of scavenging hydrogen
peroxide in a concentration dependent manner.

Parthenium hysterophorous has a potent free radical
scavenging activity*. Free radicals are known as major
contributors to several clinical disorders such as diabetes
mellitus, cancer, liver diseases, renal failure and
degenerative diseases as a result of deficient natural
antioxidant defence mechanism®™. This present study,
therefore investigated the invitro anti-cancer activity of
P.hysterophorus.

CONCLUSION

Plants with good anti-oxidant properties leading to
possess anti-cancer activities. The anti-oxidants may
prevent and cure cancer and other diseases by protecting
the cells from damage caused by free radicals — the highly
reactive oxygen compounds. Thus consuming a diet rich
in anti-oxidant foods (e.g. fruits and vegetables) will
provide many phytochemicals that possess health
protective effects. Many naturally occurring substances
present in the human diet have been identified as
potential chemopreventive agents; and consuming
relatively large amounts of vegetables and fruits can
prevent the development of cancer. So there is a
significance to exploit novel anti-cancer drugs from the
medicinal plants.
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