OriginalArticle

ANTICANCER ACTIVITY STUDY OF SOME SELECTED
INDIAN MEDICINAL PLANTS USED TRADITIONALLY

Sribatsa Lanchhana Dash’, Ranjit Mahapatra', Sagar Kumar Mishra'
'University Department of Pharmaceutical Sciences, Utkal University, Vani Vihar, Bhubaneswar-751004, Odisha, India

Due to the availability of several secondary metabolites, plants and their derivatives have historically been relied upon as a primary source of
therapeutics. Many different plant families have been found to have compounds with possible anticancer effects. The purpose of this research
was to use the SRB assay to assess the cancer-fighting effects of an ethanolic extract of three plants from different families, namely Croton
bonplandianum Baill., Heliotropium indicum L., and Quisqualis indica L., on four different human cancer cell lines: melanoma (MDA-MB-
231), chronic lung disease (A-549) and prostate cancer (PC-3) and hepatoma (HepG2). These three plants were tested for their cytotoxic
activity (SRB assay) against these cancer cell lines. Different test material concentrations (10 gram/milligram, 20 gram/milligram, 40
gram/milligram, and 80 gram/milligram) were used to determine the level of activity. At 80ug/ml, only H. indicum showed a promising
impact against melanoma (MDA-MB-231) and lung cancer (A549) cell lines, whereas C. bonplandianum and Q. indica had no effect (A-
549).
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INTRODUCTION

Cancer is a multicellular condition characterised by
excessive cell growth [1]. It is the main cause of death
globally and the second in developing nations [3, 4].
Population ageing, growth, and cancer-related lifestyle

Surgery and radiation treat localised malignancies. Systemic
cancer treatment uses alkylating agents, antimetabolites,
antibiotics, and hormones [9, 10]. Chemotherapeutic
medicines are cytotoxic, which means they kill tumour cells

choices including smoking, physical inactivity, and
"westernised" diets are increasing the burden in developing
nations [5].According to predictions, the overall number of
new cancer cases would climb by 25% every decade,
reaching 24 million per year in 2050; the total number of
fatalities will increase from 6 million in 2000 to 10 million
in 2020 to over 16 million in 2050; and there will be 17
million new cancer cases [6-8].

Cancer treatments are based on pathology and symptomatic
assessment to cure the illness and prolong life. Patients get
chemotherapy, radiation, hormone treatment, surgery, and
immunotherapy  year-round.  Chemotherapy  treats
metastasized cancer cells because they circulate in the
circulation.
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and quickly growing normal cells such those in the
gastrointestinal system, hair, and bone marrow, causing
nausea, vomiting, alopecia, and myelosuppression.
Antitumor drugs may cause secondary malignancies. Newer,
more effective, and better-tolerated chemotherapeutic
therapies are motivated by their present drawbacks.

Plants and their compounds have been medicine since
ancient times. Vegetables or their extracts have been utilised
to cure and preserve health.
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Thus, humans have long sought therapeutic herbs. Primitive
man identified nutritive and medicinal plants for survival.
Traditional medicine shows that humans have long sought
natural remedies for illness [11].There are at least 250,000
plant species, and more than 1,000 of them contain
anticancer characteristics. Plant-based cancer therapies are
being researched worldwide. This therapy uses plant
chemicals that inhibit or destroy cancerous cells. 460 plant
species may be utilised as herbs, including cancer-fighting
plants [12]. Various types of anti-cancer plants include the
Golden Trumpet Vine. (Allamanda cathartica L.) [13],
Elephant foot yam (Amorphophallus paeoniifolius (Dennst.)
Nicolson) [14] ,Peacock flower (Caesalpinia pulcherrima
(L.) Sw.) [15] , Indian shot(Canna indica L.) [16] , Rubber
bush (Calotropis procera (Aiton) Dryand.) [17] , Stinking
cassia (Cassia tora L.) [18] , Night bloom jasmine (Cestrum
nocturnum L.) , Taro (Colocasia esculenta (L.) Schott) [20] ,
Dumb cane (Dieffenbachia seguine (Jacq.) Schott) [21],
Glory lily (Gloriosa superb L.) [22], Marsh barbel
(Hygrophila spinosa (Schumach.) Heine) [23] , Garden
balsam (Impatiens balsamina L.) [24] .

There are so many plants that are unexplored and require
further research. Out of these plants, some are like Croton
bonplandianum Baill. is a plant that contains a variety of
phytoconstituents with medicinal properties. The secondary
metabolites, including alkaloids and terpenoids [25, 26] ,
along with irritating cocarcinogenic phorbol esters, are
responsible for it [27] . The presence of diterpene resins in
several species has been utilised in tumour initiation.
Further research could lead to the discovery of powerful
phytochemicals for cancer treatment [28].

Heliotropium indicum L. is primarily found on Asian
continents, but it is also found in some African countries
[29]. H. indicum has a wide range of therapeutic efficacy,
including anti-inflammatory [30], wound-healing, anti-
cancer, and anti-anticataract properties, according to the
scientific manuscript.

Quisqualis indica L. is native to Southeast Asia, and now it
is widely found in every part of India as an ornamental
plant. Traditionally, this herb was used against various
pathogenic infections, like staphylococcal infection and
helminth infection, but now it is used for its antidiarrheal,
antiinflammatory, antiseptic, and immunomodulatory
properties. Many scientific studies indicate that Q. indica
also has anticancer properties.

This in vitro SRB test research examined the anticancer
activity of Croton bonplandianum Baill., Heliotropium
indicum L., and Quisqualis indica L. in several human
cancer cell lines.

MATERIALS AND METHODS
Collection and authentication of Plant Materials

Odisha's Khordha district provided fresh plants in
November 2019. Dr. Kunja Bihari Satapathy of Centurion
University of Technology and Management, Bhubaneswar,
Odisha, India, visually validated the plant using taxonomic
methods. The voucher specimen was filed at the U.D.P.S.
herbarium, Utkal University, Bhubaneswar, Odisha, India.

Tablel: Samples of the selected plants

Plant Family Sanskrit Name Part used Voucher Number

Croton bonplandianum | Euphorbiaceae Naga Danti Whole Plant UDPS-Dash-1002

Baill.

Heliotropium indicum L. Boraginaceae Hastishundi Whole Plant UDPS-Dash-1007

Quisqualis indica L. Combretaceae Madhu malati Leaves and | UDPS-Dash-1010
flowers

Preparation of Solvent Extracts

The pure plant parts were gathered in bulk in the morning,
washed two to three times under running tap water to
remove dust particles, followed by distilled water, and dried
under shade at room temperature for 10-15 days to keep
them moisture-free. Then the dried plant components were
hand-pressed into a coarse powder, sieved, and extracted.
Soxhlet apparatus extracted 250 g of dried coarse powdered
materials using 700 ml of ethanol for 72 hours. The plant
extracts were collected and filtered using Whatman No. 1
filter paper, concentrated with a rotary evaporator (IKA
Model RV 10D S96), and frozen in an airtight container at
4° C until use. All extracts underwent phytochemical
screening and in-vitro anticancer testing.

The following formula determined the plant material's dry
weight % of the dried extracts:

Percentageofextractyield

Weightofdiredextract
= - - — x 100
Weightofdriedplantmaterial

Analysis of physicochemical parameters

The WHO guidelines (1998) employed multiple analytical
methods to assess active physiochemicals in air-dried,
coarsely powdered plant material [31].

Preliminary Phytochemical Screening

Using established procedures, phytochemical screening
estimates plant extract secondary metabolites such alkaloids,
glycosides, flavonoids, saponins, steroids, phenols, and
tannins [30] .

Source of Human Cancer Cell Line

National Centre for Cell Science, Department of
Biotechnology, Government of India, Pune, Maharashtra -
411007, India provided several human cancer cell lines. -
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Selection of Human Cancer Cell Line

Most human cancer cell lines were designated to be
maintained in RPMI 1640 media with 10% fetalbovine
serum (FBS), 2mM L-glutamine, 100 Units/ml penicillin,
and 100pg/ml streptomycin in tissue culture flasks. At all
phases, cells were devoid of bacteria, yeast, mould,
mycoplasma, and viruses. The research used breast cancer
(MDA-MB-231), lung cancer (A-549), prostate cancer (PC-
3), and hepatoma cancer (Hep-G2) cell lines cultured at
37°C, 5% CO2, and 100% relative humidity for 24 h before
adding experimental medicines.

Chemicals and Reagents

Merck Specialties Pvt. Ltd. and HiMedia Laboratories Pvt.
Ltd., Mumbai, Maharashtra, India, supplied all analytical-
grade chemicals and reagents.

In vitro Cytotoxicity assay of Plants Extract

A semiautomated sulforhodamine-B (SRB) assay was used
to test the ethanolic extracts of C. bonplandianu, H.
indicum, and Q. indica against four human cancer cell lines.
Tissue culture plates were made from cells injected into 96-
well microtiter plates in 100 L at various plating densities.
Four distinct tissue culture flasks were utilised as control
blanks (just growth media without cancer cell line) and
control growths to determine maximal (100%) growth
(growth medium with cancer cell line). Test growth (growth
medium, cancer cell line) and test control indicate growth in
test material (growth medium, test material without cancer
cell line). After cell inoculation, microtiter plates were
incubated at 37 °C in 5% CO2, 95% air, and 100% relative
humidity for 24 h before adding experimental medicines.
Before usage, experimental medicines were solubilized in
100 mg/mL dimethyl sulfoxide, diluted to 1 mg/mL with
water, and frozen. An aliquot of frozen concentrate (1
mg/ml) was thawed and diluted to 100, 200, 400, and 800
g/ml with complete medium containing the test item upon
drug addition. The final drug concentrations of 10 g/ml, 20
g/ml, 40 g/ml, and 80 g/ml were achieved by adding 10 pl of
each drug dilution to the corresponding microtiter wells
containing 90 pl of medium. Plates were then incubated at
370 C for 48 hours in a CO2 incubator with 5% CO2 and
90% relative humidity. A 48-hour SRB test measured
growth.

SRB assay

After 48 hours of incubation under usual circumstances, the
plate containing cancer cells and test material was removed
and 50 pl of cooled 50% (w/v) Trichloroacetic acid was
gently applied to the top surface of the medium-containing

tissue culture plates, followed by 10% in all wells. After
that, the tissue culture plates were refrigerated for 60
minutes at 40 C to fix the cells on the well bottoms. After
one hour, the plates were removed from the refrigerator, all
wells were pipetted, and the supernatant was discarded.
Trichloroacetic acid growth medium, low molecular
metabolites, serum protein, etc. were rinsed off the plates
five times with distilled water. Tissue culture plates were
filled with distilled water and forcibly flicked over the sink
to remove the liquid. Air-dried plates are ready for usage.
SRB solution (100 pl) was applied to each plate well and
incubated for 30 minutes at room temperature. Washing
plate wells five times with 1% acetic vinegar eliminated
unattached SRB rapidly. Air-dried plates. The plates then
received 100 pl/well Tris buffer. A mechanical shaker
gently swirled the plates for 5 minutes, and the absorbance
was measured on a plate reader at 540 nm with a reference
wavelength of 690 nm. Data were recorded. Growth
inhibition was determined as treatment cell survival over
control cell survival X 100 (T/C %).
% Growth inhibition

OD(test sample) — OD(blank)

0D (control) — OD(blank)

=100 — [

Statistical Analysis

This research shows mean + SEM. One-way ANOVA and
Dunnett's multiple comparison test analysed data (GraphPad
Prism 5, GraphPad Software Inc., La Jolla, CA, USA). at
P<0.05.

RESULTS & DISCUSSION

The international organisation for research on cancer reports
that in 2018, there were 18.1 million new cases of cancer
and 96 million deaths worldwide [1].  The results of SRB
test of in vitro cytotoxicity research based on the National
Cancer Institute's (NCI, USA) proposal that 30 g/mL is the
highest 1C50 threshold for crude extract purification that is
judged promising [40] .Ethanolic extracts of C.
bonplandianu and Q. indica had no significant effects on the
cell lines (Figure 1&3), however H. indicum exhibited
promising action against MDA-MB-231 and A-549 cell
lines with IC50 values of 23 and 22 pg/ml, respectively
(Figure 2).Doxorubicin, a conventional medication, had
IC50 values of 23, 22, 24, and 18 pg/ml on all cell lines in
the research (Figure 4).Digital picture of cancer cell lines
and Drug treated cells of MDA-MB-231, A-594, PC-3 and
Hep —G2 were presented in figure 5-8.

Table 2: The percentage of dry weight that consists of various phytochemicals in plant samples, given in milligrammes per one
hundred grammes of dry weight.

S. Name of the plant Part Used Total Total Total

No. Alkaloids Flavonoids tannins

1 Croton bonplandianum | Whole Plant 3.52 2.26 0.89
Baill.

2 Heliotropium indicum L. Whole Plant 2.56 1.05 1.17
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3 Quisqualis indica L. Leaves and | 1.69 2.31 0.78
flowers
Table 3: Phytochemical screening of the plant extracts
S. Phytochemicals Plant extracts
No. C. bonplandianum Baill. H. indicum L. Q. indica L.
Alkaloids ++ ++ ++
Glycosides _ + +
Tannins ++ ++ ++
Saponins + _ +
Terpenoids + + +
Phenols ++ + +
Flavonoids ++ ++ +
Steroids + + _

(++ = strong positive, + = positive,- = negative)
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Figure 1:Croton bonplandianu ethanol extract cytotoxicity in the SRB test against many human cancer cell lines in vitro. The
IC50 values are estimated to be more than 100 g/mL for MDA-MB-231, A-549, PC-3, and Hep-G2.
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Figure 2: Heliotropium indicum ethanol extract showed cytotoxic activity in the SRB test in vitro against a number of human
cancer cell lines. The IC50 values for MDA-MB-231, A-549, PC-3, and Hep-G2 are 23, 18 >100, 75, and 82, respectively.
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Figure 3: The SRB test demonstrated that an ethanol extract of Quisqualis indica was cytotoxic to many lines of human
cancerous cells in culture. The estimated 1C50 values for MDA-MB-231, A-549, PC-3, and Hep-G2 are >100, >100, 75, and
82, respectively.
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Figure 4: Toxic effects of the reference medication (doxorubicin) in the SRB test on many types of human cancer cells
cultured in vitro. The IC50 values for MDA-B-231, A-549, PC-3, and Hep G2 are 23, 22, 24, and 18, respectively.
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Figure 5. Digital image of Cell Lines and Drug treated cells of MDA-MB-231 Cell Lines
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Croton bonplandianu Heliotropium indicum Quisqualis indica Standard (doxorubicin)

Figure 6. Digital image of Cell Lines and Drug treated cells of A-594Cell Lines
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Croton bonplandianu Heliotropium indicum Quisqualis indica Standard (doxorubicin

Figure 7. Digital image of Cell Lines and Drug treated cells of PC-3Cell Lines
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CONCLUSION

The international organisation for research on cancer reports
that in 2018, there were 18.1 million new cases of cancer
and 96 million deaths worldwide [1]. Herbal remedies, from
energising decoctions to the use of herbal extracts in
accordance with Western methodology of mainstream
medicine, may vary widely in their chemical makeup since
herbs are natural products and their chemical composition
depends on various aspects. Traditional medicine has been
around for a long time, and it encompasses a wide range of
techniques for maintaining health, including the prevention,
diagnosis, and treatment of diseases, that are grounded on
the ideas, beliefs, and experiences of people from many
cultures and ages. Cell lines from breast cancer (MDA-MB-
231), lung cancer (A-549), prostate cancer (PC-3) and
hepatocellular carcinoma (Hep-G2) were used in the SRB in
vitro cytotoxicity assay. Heliotropium indicum ethanolic
extract exhibited potent anticancer activity against MDA-
MB-231 and A-549. Additional research is required to
identify, isolate, and characterise the bioactive chemicals
responsible for anticancer action and the mechanism(s) by
which they work[2,31].
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