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ABSTRACT

Introduction: Medicinal plants play a key role to cure many diseases from time immemorial.
The usage of medicinal plants in traditional medicinal system is the vital process of India.
Cancer is one of the killing diseases and causes severe defects on human being. There are
many types of cancer diseases in human beings affects the different organs. There is no
proper medicine to cure such kind of cancer diseases. Objective: The purpose of the study
is to evaluate the test substances for their cytotoxicity against selected cell lines. Methods:
In the present study the in-vitro cytotoxicity potential of chloroform and methanolic leaf
extract of Indianthus virgatus (Roxb.) Suksathan and Borchs. Was carried out against five cell
lines, four of which were cancerous and one normal cell line i.e., A549, A431, CaCo2, U87
and L929. Results: The results revealed that the cytotoxicity potential of the leaf and rhizome
increased with the increase in concentration of leaf and rhizome extracts. The chloroform leaf
extract showed highest percentage of growth inhibition against A549 cell line. The methanol
leaf extract showed highest percentage of growth inhibition against A431 cell line. The chloro-
form leaf extract showed highest percentage of growth inhibition against CaCo2 cell line. The
chloroform rhizome extract showed highest percentage of growth inhibition against U87 cell
line. The methanolic leaf extract showed highest percentage of growth inhibition against L929
cell line .This shows that for different cell lines the highest percentage growth of inhibition
was shown by different extracts. Conclusion: The present study has suggested that the leaf
and rhizome extracts of Indianthus virgatus (Roxb.) Suksathan and Borchs. , Possesses potent
anticancer property which can be used to prepare anticancer drug with proper standardization
methods.

Key words: /ndianthus virgatus (Roxb.) Suksathan and Borchs, Anticancer activity, Cancer

Cell Lines, Medicinal Plant.

INTRODUCTION

Cancer is the leading killing disease after the cardio-
vascular disorders. There is no proper medicine for
controlling the growth of the cancer cells. There has
long been standing interest in the identification of
natural products for the treatment of various diseases
for thousands of years. Ayurveda, a traditional Indian
medicine of plant drugs has been successful from
early times in using the natural drugs and preventing
or suppressing various tumours using various lines of
treatment.! Natural products possess immense phar-
macological significance in the development of drugs
including cancer.”* The majority plant derived phyto-
constituents, such as paclitaxel, camptothecin, etoposide,
indole alkaloids, vinca alkaloids podophyllotoxin
derivatives, teniposide and etoposide, currently used
in clinical cancer chemotherapy. The efficacies of
chemotherapy, radiotherapy, hormonal therapy, or
surgery, which are mainly used for the treatment of
cancer, are well-known for side effects. Hence, the
identification of novel natural products that possess
better effectiveness against cancer, but less harmful
effects has become desirable and therefore, natural
products are continuously being explored worldwide.

Indianthus virgatus (Roxb.) Suksathan and Borchs.
belonging to the family Marantaceae is locally
known as ‘Malamkoova. Schumannianthus virgatus
(Roxb.) Rolfe is a synonym of this plant. It is an erect
herb of 4 cm height with tuberous root stock. It has
a compound leaf cluster on top of cane like stem.
It is distributed in South India and Sri-Lanka. In
Kerala, the plants are abundant in Western Ghats.
It is used by the Kurichar tribes to treat skin dis-
eases.” It is also used by tribal healers of Kerala to
treat jaundice.® The present study framed to inves-
tigate the in-vitro cytotoxicity potential of leaf and
rhizome extracts of Indianthus virgatus (Roxb.)
Suksathan and Borchs.

MATERIALS AND METHODS

Collection and extraction of plant
material

Fresh leaves and rhizome of Indianthus virgatus
(Roxb.) Suksathan and Borchs. was collected from
Palode, Kerala, India and authenticated by Founda-
tion for Revitalisation of Local Health Traditions
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herbarium, Bangalore, India. Leaves and rhizomes were cleaned and
dried at room temperature for a period of 25 days under shade. Finely
ground dried leaf and rhizomes were weighed and extracted using
Soxhlet apparatus by two different solvents chloroform and methanol.

Outline of the method

The in-vitro cytotoxicity was performed for Leaf Extract (Chloroform),
Leaf Extrac t (Methanol), Rhizome extract (Chloroform), Rhizome
extract (Methanol) on A549 (Human Lung Carcinoma), A431 (Human
Skin Carcinoma), CaCo2 (Human Colon Cancer), U87 (Human
Glioblastoma) and 1929 (Mouse Fibroblast) cell lines to find toxic
concentration of the extracts by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphe-
nyltetrazolium bromide assay.

Preparation of test solution

For cytotoxicity studies, 10mg of all the four test substances were sepa-
rately dissolved and volume was made up with MEM/DMEM-HG/Ham’s
F-12 supplemented with 2% inactivated FBS to obtain a stock solution of
1 mg/ml concentration and sterilized by 0.22u syringe filtration. Serial
two- fold dilutions were prepared from this for carrying out cytotoxic
studies.

Cell line and culture medium

A549 (Human Lung Carcinoma), A431 (Human Skin Carcinoma),
CaCo2 (Human Colon Cancer), U87 (Human Glioblastoma), and 1.929
(Mouse Fibroblast) cell lines were procured from National Centre for
Cell Sciences (NCCS), Pune, India. Stock cells were cultured in their
respective media viz., MEM/DMEM-HG/Ham’s F-12 supplemented
with 10% inactivated Fetal Bovine Serum (FBS), penicillin (100 IU/ml),
streptomycin (100 pg/ml) and amphotericin B (5 ug/ml) in a humidified
atmosphere of 5% CO, at 37°C until confluent. The cells were dissociated
with TPVG solution (0.2% trypsin, 0.02% EDTA, 0.05% glucose in PBS).
The stock cultures were grown in 25 cm? culture flasks and all experi-
ments were carried out in 96 well microtiter plates (Tarsons India Pvt.
Ltd., Kolkata, India).

Cytotoxicity studies

In all the cell lines, the monolayer cell culture was trypsinized and the
cell count was adjusted to 100,000 cells/ml using respective media viz.,
MEM/DMEM-HG/Ham’s F-12 containing 10% FBS. To each well of the
96 well micro titre plate, 0.1 ml of the diluted cell suspension was added.
After 24 h, when a partial monolayer was formed, the supernatant was
flicked off, monolayer washed once with medium and 100ul of different
test concentrations of test substances were added on to the partial mono-
layer in micro titre plates. The plates were then incubated at 37°C for
72 h in 5% CO, atmosphere, and microscopic examination was carried
out and observations were noted every 24 h interval.

MTT ASSAY

After 72 h incubation, the drug solutions in the wells were discarded and
50pl of MTT in PBS was added to each well. The plates were gently shaken
and incubated for 3h at 37°Cin 5% CO, atmosphere. The supernatant was
removedand 100pl of propanol wasadded and the plates were gently shaken
to solubilise the formed formazan.”!" The absorbance was measured using
a micro plate reader at a wavelength of 540 nm. The percentage growth
inhibition was calculated using the standard formula and concentration
of test substances needed to inhibit cell growth by 50% (CTC, ) values
was generated from the dose-response curves for each cell line.
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RESULTS AND DISCUSSION

In the present study, in-vitro cytotoxicity effects of leaf and rhizome
extracts of Indianthus- virgatus (Roxb.) Suksathan and Borchs. was
carried out with various concentrations for the following cancer cell lines
A549 (human lung carcinoma cell line), A431 (human skin carcinoma
cell line) CaCo2 (human colon cancer cell line), U87 (human glioblas-
toma) and one normal cell L929 (Mouse fibroblast cell line). The leaf
and rhizomes of the plant was collected from Kerala and shade dried
powdered and extracted with chloroform and methanol solvent. Six
different concentrations (31.25pug/ml, 62.5ug/ml, 125ug/ml, 250 pg/ml,
500 pg/ml and 1000pg/ml) of leaf extracts were used to study the cyto-
toxicity potential of the plant. The cytotoxicity potential of various
concentrations of chloroform and methanolic extracts with CTC,,
values of Indianthus virgatus (Roxb.) Suksathan and Borchs. is displayed
in Tables 1 to 5 and Figure 1 to 5.

The results revealed that the cytotoxicity rate had increased when the
concentrations of leaf and rhizome extracts increases. MTT assay
measured the cell viability based on the reduction of yellow tetrazolium
MTT to a purple formazan dye by mitochondrial succinate dehydro-
genase enzyme. So, the amount of formazan produced reflected the
number of metabolically active viable cells. The test substances Leaf
Extract (Chloroform), Leaf Extract (Methanol), Rhizome extract
(Chloroform), Rhizome extract (Methanol) exhibited a CTC50 value of
99.53£1.9, 176.61+1.4, 149.43+0.9, and 805.53+3.9 on A549, 292.56+1.8,
209.39+3.8,492.31+4.7,and 404.30+1.10on A431,140.67+£1.4,181.91+1.1,
421.22+3.3 and 209.32+4.1 on CaCo2, 101.00+1.1, 51.68+4.4, 48.02+0.2,
and 79.96x1.5 on U87 and 113.47+0.3, 53.83+0.3, 124.09+0.4 and
91.13+0.5 on L929 respectively. The chloroform leaf extract showed
highest percentage of growth inhibition against A549 cell line. The

Table 1: Cytotoxic properties of test substances against A549 cell line.

Sl. Name of Test Test Conc. % cTC,,
No Substance (ng/ml) Cytotoxicity (ng/ml)

1 Leaf 1000 92.10+0.3
extract(Chloroform) 500 81.43+0.6

250 70.20+0.3 99.53+1.9
125 56.65+0.2
62.5 40.26x1.3
31.25 28.93+0.2
2 Leaf extract(Methanol) 1000 73.67+0.3
500 64.14+0.4

250 59.36+0.3 176.61£1.4
125 43.42+0.4
62.5 40.33+£0.6
31.25 34.30+0.5
3 Rhizome 1000 85.38+0.8
extract(Chloroform) 500 72.11+0.3
250 65.25+0.4

125 46.29+0.3 149.43+0.9
62.5 39.43+1.4
31.25 32.92+1.6
4 Rhizome 1000 53.47+0.2
extract(Methanol) 500 44.56+0.2

250 30.70+0.3 805.53+£3.9
125 23.60+1.1
62.5 15.63+0.8
31.25 13.34+0.2
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Table 2: Cytotoxic properties of test substances against A431 cell line.

Table 3: Cytotoxic properties of test substances against CaCo2 cell line.

Sl. Name of Test Test Conc. % CTC, (ng/ Sl. Name of Test Test Conc. % CTC, (ng/
No Substance (ng/ml) Cytotoxicity ml) No Substance (ng/ml) Cytotoxicity ml)
1 Leaf 1000 90.62+0.4 1 Leaf 1000 82.67+0.3
extract(Chloroform) 500 89.10+0.4 extract(Chloroform) 500 78.93+1.6
250 41.97+0.4 292.56+1.8 250 62.67+2.1 140.67+1.4
125 32.84+1.2 125 48.18+0.4
62.5 25.58+0.6 62.5 15.02+0.4
31.25 23.42+0.5 31.25 8.18+0.9
2 Leaf extract(Methanol) 1000 89.89+0.3 2 Leaf extract(Methanol) 1000 82.31+0.6
500 72.75%0.5 500 81.16%0.4
250 56.50%0.6 209.39£3.8 250 56.00£0.5 181.91+£1.1
125 36.48+0.7 125 44.98+0.6
62.5 31.17£0.3 62.5 21.60+1.0
31.25 29.55+0.4 31.25 13.33+1.0
3 Rhizome 1000 86.55+0.4 3 Rhizome 1000 68.00+0.3
extract(Chloroform) 500 50.47+0.3 extract(Chloroform) 500 55.81+0.2
250 35.64+0.9 492.31+4.7 250 37.33+1.1 421.2243.3
125 30.54+0.3 125 31.20+1.5
62.5 27.15+0.5 62.5 21.42+1.4
31.25 25.28+0.8 31.25 12.18+0.4
4 Rhizome 1000 57.83+2.1 4 Rhizome 1000 68.18+£0.4
extract(Methanol) 500 54.74+0.3 extract(Methanol) 500 63.91+1.1
250 42.37+£0.4 404.30£1.1 250 56.09+0.9 209.32+4.1
125 35.10+0.7 125 37.42+0.6
62.5 28.62+0.5 62.5 21.69+0.8
31.25 22.88+£0.4 31.25 6.31+0.67

methanol leaf extract showed highest percentage of growth inhibition
against A431 cell line. The chloroform leaf extract showed highest
percentage of growth inhibition against CaCo2 cell line. The chloroform
rhizome extract showed highest percentage of growth inhibition against
U87 cell line. The methanolic leaf extract showed highest percentage of
growth inhibition against L929 cell line. This shows that extracts showing
the highest percentage growth of inhibition varies with respect to
different cell lines. The leaf methanolic extracts also showed cytotoxicity
against the normal mouse fibroblast cell line at 50% cytotoxicity concen-
tration at 53.83+0.3ug’ml.

The plant exhibits some medicinal properties and has a potential to cure
certain diseases. Though this plant does not show any antibacterial and
antifungal activity,'? reports have revealed that the rhizomes of this plant
have hepatoprotective property.® The present investigation reveals that
both rhizomes and leaves of this plant have cytotoxic potential. The leaf
extracts show better cytotoxic activity compared to rhizome extracts.

CONCLUSION

Indianthus virgatus (Roxb.) Suksathan and Borchs. is one of the potent
medicinal plants used by the Kani tribes of Kerala. The rhizomes of the
plant have the potent medicinal property and generally used to jaundice.
The current research also added one more potent activity of the leaf and
rhizome of the plant. The further research is necessary to design the
drugs for cancer diseases in pharmaceutical industries.
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Table 4: Cytotoxic properties of test substances against U87 cell line.

Sl. Name of Test Test Conc. % CTC, (ng/
No Substance (ng/ml) Cytotoxicity ml)
1 Leaf 1000 93.33+0.5
extract(Chloroform) 500 89.44+0.3
250 68.82+0.2 101.00£1.1
125 56.47+0.6
62.5 39.6410.2
31.25 29.05+0.09
2 Leaf extract(Methanol) 1000 93.77+0.4
500 93.14+0.3
250 77.37x1.5 51.68+4.4
125 65.19+£2.2
62.5 56.63+2.4
31.25 37.13+3.6
3 Rhizome 1000 93.73+0.2
extract(Chloroform) 500 91.96+0.4
250 89.41+0.4 48.02+0.5
125 76.60£0.3
62.5 61.67+0.6
31.25 36.48+0.3
4 Rhizome 1000 93.84+0.0
extract(Methanol) 500 92.93+0.2
250 78.59+0.7 79.96+1.5
125 68.06+0.3
62.5 42.99+0.7
31.25 12.49+0.6
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Table 5: Cytotoxic properties of test substances against L929 cell line.

100.00 -+ On A431 == Leaf Extract-
Chloroform
80.00 -
g —fli— Leaf Extract-
£60.00 - Methanol
=
=
£40.00 -
X
20.00 - N
0.00 T T T ,

1000 500 250 125 ?2.5 31.25
/m

Conc. pg

S. Name of Test Test Conc. % c1c,,
No Substance (ng/ml) Cytotoxicity (ng/ml)
1 Leaf 1000 92.19+0.2
extract(Chloroform) 500 90.59+0.8
250 63.20+0.2 113.47+0.3
125 58.57+0.3
62.5 12.10+0.2
31.25 5.77+0.25
2 Leaf extract(Methanol) 1000 . 93.64+0.2
500 91.75+0.2
250 91.03+0.2 53.83+0.3
125 63.98+0.3
62.5 54.75+0.2
31.25 37.65%0.1
3 Rhizome 1000 91.98+0.2
extract(Chloroform) 500 90.10+0.4
250 88.34+0.8 124.09+0.4
125 50.25+0.1
62.5 33.44+0.4
31.25 18.23+0.2
4 Rhizome 1000 91.83+0.3
extract(Methanol) 500 87.90+0.6
250 75.07+0.2 91.13+0.5
125 65.53+0.3
62.5 36.88+0.2
31.25 34.08+1.1
CTC, - Cytotoxicity concentration.
100.00 ~
—&— Leaf Extract-
90.00 - On AS49 Chloroform
80.00
=fi— Leaf Extract-
0-00 - Methanol
$0.00 -
= —f=Rhizome
'E’O'OO | Extract-
=%0.00 - Chloroform
©
=)
30.00 -
20.00 -
10.00 -
0.00 T T T )
1000 500 125 62.5 31.25
Conc. pg/ml

Figure 1: Graph of cytotoxic effect of Leaf Extract (Chloroform), Leaf
Extract (Methanol), Rhizome extract (Chloroform), Rhizome extract
(Methanol) on A549.
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Figure 2: Graph of cytotoxic effect of Leaf Extract (Chloroform), Leaf
Extract (Methanol), Rhizome extract (Chloroform), Rhizome extract
(Methanol) on A431.
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Figure 3: Graph of cytotoxic effect of Leaf Extract (Chloroform), Leaf
Extract (Methanol), Rhizome extract (Chloroform), Rhizome extract
(Methanol) on CaCo2.
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Figure 4: Graph of cytotoxic effect of Leaf Extract (Chloroform), Leaf
Extract (Methanol), Rhizome extract (Chloroform), Rhizome extract
(Methanol) on U87.
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Figure 5: Graph of cytotoxic effect of Leaf Extract (Chloroform), Leaf
Extract (Methanol), Rhizome extract (Chloroform), Rhizome extract
(Methanol) on L929.
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mL: Milli litre; nm: Nano meter; pl: Micro litre; pg: Micro gram; MTT:
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide; TPVG:
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SUMMARY

® In-vitro cytotoxicity of the test substances leaf extract (chloroform), leaf ex-
tract (methanol), rhizome extract (chloroform), rhizome extract (methanol)
were tested by MTT against Cancerous and Normal cell line i.e. A549 (Hu-
man Lung Carcinoma), A431 (Human Skin Carcinoma), CaCo2 (Human Colon
Cancer), U87 (Human Glioblastoma) and L929 (Mouse Fibroblast) cell lines.
The test substances were taken at concentrations ranging from 1000 ug/ml
to 31.25ug/ml to determine the percentage growth inhibition on the cell lines
AB49, A431, CaCo2, U7 and L929.

The test substances Leaf Extract (Chloroform), Leaf Extract (Methanol), Rhizome
extract (Chloroform), Rhizome extract (Methanol) exhibited a CTC50 value of
99.53+1.9, 176.61+1.4, 149.43+0.9, and 805.53+3.9 on A549, 292.56+1.8,
209.39+3.8, 492.31+4.7 and 404.30+1.1 on A431, 140.67+1.4, 181.91+1.1,
421.22+3.3 and 209.32+4.1 on CaCo2, 101.00+1.1, 51.68+4.4, 48.02+0.2, and
79.96+1.5 on U87 and 113.47+0.3, 53.83+0.3, 124.09+0.4 and 91.13+0.5 on
L929 respectively.

The chloroform leaf extract showed highest percentage of growth inhibition
against Ab49 cell line. The methanol leaf extract showed highest percentage
of growth inhibition against A431 cell line. The chloroform leaf extract showed
highest percentage of growth inhibition against CaCo2 cell line. The chloroform
rhizome extract showed highest percentage of growth inhibition against U87
cell line. The methanolic leaf extract showed highest percentage of growth
inhibition against L929 cell line.
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