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Drug discovery from medicinal plants has played an important role in the treatment of cancer.
Cancer is considered as one of the dangerous disease associated with abnormal, uncontrolled growth
of cell. There are about 13,000 plant species worldwide that are known to have been used as drugs.
These plant species contain biologically active compounds that protect human health with respect to
human carcinogenesis, acting against initiation, promotion or progression stages or
destroying/blocking the DNA damaging mutagens, thus avoiding cell mutations. It is believed that
herbs play vital role in the prevention and treatment of cancer. Fritillaria roylei (Kshirakakoli)
contain different active compounds like peimine, peiminine, peimisine, peimiphine, peimidine,
peimitidine, propeimin, sterol and these active compounds possess different pharmacological
activity like galactogogue, haemostatic, ophthalmic and cytotoxic properties. So it was pertinent, to
evaluate antioxidant and in-vitro cytotoxic potential of root extracts of Fritillaria roylei against
human lymphoma cell lines. Antioxidant activity and in-vitro cytotoxic activity of the extracts were
measured using DPPH radical scavenging method and lymphoma cell lines Jurkat and u937
respectively through MTT assay. The methanol extract of the plant showed potent antioxidant
activity in a concentration dependent manner and decreased cell viability and cell growth inhibition
in a dose dependent manner. Further studies are in progress to find out the active isolated
compounds responsible for these activities.

Copyright © Gunpreet Kaur ef al, 2019, this is an open-access article distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided the original work is

properly cited.

INTRODUCTION

Cancer has been considered as the major threat all over the
world. Specifically, in India it is highly prominent. It is the
diseases caused by loss of cell cycle control and has been
characterized by proliferation and differentiation of abnormal
cells that give rise to undifferentiated mass of cells like lobe',
At present, chemotherapy and radiotherapy treatments are
followed by doctors for the treatment of various types of
cancers but even though the rate of survivability was found to
be limited and also possess various side effects’. There is a
widespread belief that green medicines are healthier and safer
than synthetic ones’. Nature provides the store house of
remedies to cure all ailments of mankind. Medicinal plants
symbolize a huge probable source for anticancer compounds
and also support the immune system, by improving body
resistance against the disease®. Plants have long history in the
treatment of cancer’. Recently, the use of traditional medicine
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information on plant research has again received considerable
interest and worldwide efforts are made to discover new
anticancer agent from the plants®’. The National Cancer
Institute has screened about 35,000 plant species that possess
activity against cancer”. In traditional system of medicine, there
are many natural crude drugs obtained from the plants that have
the potential to treat various threat full diseases and disorders
and one of them is Fritillaria roylei (Kashirkakoli).

Fritillaria roylei (Kashirkakoli) is a perennial herb that belongs
to family Liliaceae. Fritillaria roylei is the one of the important
plant out of eight plants of Ashtawarga. Fritillaria roylei is a
rare species found at an altitude around 3800- 4700 m above
the sea level. It is commonly regarded as an ornamental plant
but traditionally used in a number of important ayurvedic
formulations’. The best known Ayurvedic formulation is
‘Chywanprash’ which is used as a tonic to cure number of
diseases. Fritillaria roylei is used primarily to treat various
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lung diseases like asthma, bronchitis, tuberculosis and coughs
of any type. Previous research reveals that it is used for the
treatment of heart diseases, decreased blood pressure,
stimulation of the heart muscle, nervous system and
dysfunction of breathing'’. It has been reported that Fritillaria
roylei contain various active compounds like  peimine,
peiminine, peimisine, peimiphine, peimidine, peimitidine,
propeimin, sterol and these active compounds possess
galactogogue, haemostatic, ophthalmic and cytotoxic
properties''. As very less study was done on cytotoxic property
of the plant or its parts. So, it was pertinent to evaluate
antioxidant and in-vitro cytotoxic potential of root extracts of
Fritillaria roylei plant against human lymphoma cell lines.

Experimental Section
Collection of plant material, chemicals and cell lines

The roots of Fritillaria roylei plant were procured from
Himachal Pradesh and duly authenticated by Central
Instrumentation Facility, National Botanical Research Institute,
Lucknow vide letter no. NBRI/CIF/535/2017. Roots were
washed, shade dried and stored in air tight container for future
use. The chemicals and solvents used were of analytical grade.
Lymphoma cell lines for the cytotoxic study i.e. Jurkat and
u937 were procured from National Centre for Cell Science
(NCCS), Pune.

Preparation of extracts

Roots of Fritillaria roylei were coarsely powdered and defatted
with petroleum ether followed by extraction with methanol and
distilled water through continuous hot extraction process. The
extracts thus obtained were filtered with Whatman paper no. 1,
concentrated to dryness to obtain a semisolid mass and were
stored in vacuum desiccator for further use. Different
concentrations of the methanol extract (12.5, 25, 50, 100
pg/ml) and aqueous extract (12.5, 25, 50, 100 pg/ml) were
prepared for determining antioxidant activity.

Phytochemical screening

The preliminary phytochemical screening of the methanol and
aqueous extracts of Fritillaria roylei for detection of alkaloids,
glycosides, steroids, terpenoids, flavonoids, tannins, phenolics,
saponins, carbohydrates, proteins and amino acids were done
using standard procedure' >,

Antioxidant activity

The evaluation of the antioxidant activity of methanol and
aqueous extracts of Fritillaria roylei were done by 1, 1-
Diphenyl-2-Picrylhydrazyl ~(DPPH) radical scavenging
activity’. The free radical scavenging activity of different
extracts of Fritillaria roylei and gallic acid (Standard) was
measured in terms of hydrogen donating or radical-scavenging
ability using the stable radical DPPH. About 0.1 mM solution
of DPPH in methanol was prepared and 1.0 ml of this solution
was added to 3.0 ml of extract having different concentrations
(12.5, 25, 50, 100 pg/ml). After the incubation of 30 minutes
absorbance was measured at 515 nm. The decrease in
absorbance of the reaction mixture indicates higher free radical
scavenging activity. The antioxidant activities of the extracts
were expressed as ICsg (the concentration of extracts in pg/ml
that inhibits the formation of DPPH radicals by 50%).

Preparation of Herbal extract for cytotoxic activity

Stock solution of methanol and aqueous extract of Fritillaria
roylei were prepared by dissolving 100 mg extract in 20ml of
DMSO and then final volume was made up to 100ml with
DMSO. Four different concentrations of methanol and
aqueous extracts (12.5, 25, 50 and 100 pg/ml) were then
prepared from stock solutions. All solutions were sterilized by
passing through 0.22 um syringe-adapted filters and stored at -
20°C until use.

Cell culture maintenance

Cytotoxicity of the extracts were evaluated on Jurkat (P. No.
35) and u937 (P. No-40) human lymphoma cell lines. Cells
were grown in RPMI-1640 medium with L-glutamine and
supplemented with 2 mg/ml NaHCO3, 10 pg/ml hypoxanthine,
11.1 mM glucose, 10% FBS and Spg/ml antibiotic solution.
The cells were incubated at 5% CO, in humidified incubator at
37°C until confluent stage before use for cytotoxicity assay.
After incubation, as the suspended cells reach to confluency
stage 1/3™ of medium was removed and replaced aseptically
with the same amount of fresh medium.

Cytotoxic analysis

Healthy cells of the lymphoma cell lines Jurkat and u937 were
transferred to 96 well plates at concentration of 10,000
cells/100 pl/well and incubated for 48 h at 37°C to allow them
to grow before addition of the extracts. This was followed by
addition of 100pl of different working concentrations of
respective extracts (12.5, 25, 50 and 100 pg/ml) to 96 well
plate. The wells having only cell suspensions without plant
extract were designated as controls. The anticancer drug
methotrexate was used as the standard drug. The cells with or
without extract along with the standard were incubated at 37°C
for 72h before determining their viability, turbidity and
toxicity. Each concentration level was tested in triplicate'®.

MTT assay

Cell viability was determined using MTT assay'’. After
examination of the 96 well plate, the medium from the well
was removed carefully and replaced aseptically with the same
amount of fresh RPMI-1640 medium. Thereafter, to each well
of the plate, 10ul of MTT solution (Smg MTT/ml of PBS, pH
7.2) was added and incubated at 37°C for 3h in a CO, incubator
with 5% CO,. Purple formazan crystals were formed which
were then solubilised by adding 1ml DMSO to each well
followed by 1h incubation. The optical density of 96 well plate
was then measured at 540nm using DMSO as blank. This
formazan production is directly proportional to the viable cell
number and inversely proportional to the degree of
cytotoxicity. The % cell viability was calculated with the
following formula:

Cell viability % = Mean OD of wells receiving each plant
extract concentration/ Mean OD of control wells x 100.

RESULTS AND DISCUSSION

The phytochemical screening of methanol and aqueous extracts
of Fritillaria roylei showed the presence alkaloids, phytosterol,
flavonoids, proteins and amino acids in good amount. The
review of literature showed that presence of alkaloids,
phenolics and flavonoids are responsible for a number of
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pharmacological activities like anti-inflammatory, antioxidant,
antibacterial, anticancer and anti-histaminic activity. The
antioxidant activity of both the extracts using DPPH was found
to increase in concentration dependent manner. Both the
extracts (methanol and aqueous) exhibited potential antioxidant
activity with an ICsy value of 28.4pg/ml and 33.7ug/ml
respectively as compared to standard Gallic acid having 1Cs,
value of 11.1pg/ml. The results of antioxidant activity of
extracts of Fritillaria roylei using DPHH free radical
scavenging method is shown in Figure 1

The methanol and aqueous extracts of the Fritillaria roylei
were screened for their possible cytotoxic activity on human
cell lines Jurkat and u937. The results showed decreased cell
viability and cell growth inhibition in a dose dependent
manner. The ICs, value of methanol extract, aqueous extract
and standard (methotrexate) were 84.4pg/ml, 248.9ug/ml,
22.1ug/ml respectively for Jurkat and 51.4pg/ml, 209.9ug/ml
and 26.1ug/ml respectively for u937 human cell lines.
Methanol extracts of Fritillaria roylei demonstrated strong
antioxidant and anti-proliferative activities. Accumulating
evidences clearly indicate that apoptosis is a critical molecular
target by dietary bioactive agents in the prevention of cancer.
The cytotoxic activity of methanol and aqueous extracts of
Fritillaria roylei was done on Jurkat and u937 human cell lines
is shown in Figure 2 and Figure 3.
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Figure 1 Antioxidant activity of Fritillaria roylei extracts of using DPPH free
radical scavenging method
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Figure 2 In-vitro cytotoxic activity of methanol and aqueous extracts of
Fritillaria roylei on Jurkat cell lines
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Figure 3 In-vitro cytotoxic activity of methanol and aqueous extracts of
Fritillaria roylei on u937 cell lines

CONCLUSION

The results of the present study demonstrate the potential
cytotoxic activity of Fritillaria roylei. Flavonoids being the
major phyto-constituents may be responsible for this potential
antioxidant and cytotoxic activity against cell lines. Further
research has to be carried out with other leukemia cell lines to
elucidate the possible mechanism of action.
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