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ABSTRACT

The use of natural substances to inhibit carcinogenesis is a rapidly evolving aspect of cancer research. In present

investigation the methanolic extract of Taxus baccata, lallemantia royleana and Podophyllum hexandrum were
evaluated for their in vitro anticancer and antimicrobial activity. The results obtained indicates that Podophyllum hexandrum possess a
potential inhibiting activity of IC50 116ug/mL towards MCF-7. The selected plant samples were also assessed for their antimicrobial activity
against Bacillus subtilis and Aspergillus niger and the minimum inhibitory concentrations (MICs) were determined using micro dilution as-
say. In general, it was observed that the extract of Podophyllum hexandrum was found to be more effective against selected microbial strains.
The results of the present findings may be useful for the discovery of novel anticancer and antimicrobial agents from the plant origin.

INTRODUCTION

Cancer is a major class of disease in both developed and devel-
oping countries, occurs due to some changes in the DNA se-
quence within the cell. The causes of cancer are diverse, complex
and only partially understood, some of them are physical, envi-
ronmental, metabolic, chemical and genetic factors, which play
a direct or indirect role in the stimulation of cancers . About
10 million new cases are diagnosed and over 6 million deaths
occur worldwide annually because of cancer . The risk of de-
veloping cancer generally increases with age ¥l. The chances of
surviving the disease vary greatly by the type, location of the
cancer and the stages of disease. Chemotherapy is a plant de-
rived phytochemicals has appeared as an accessible and prom-
ising approach to cancer control and management !*. Because
of its high death rate and serious side effects of chemotherapy
and radiation therapy, many cancer patients seek alternative
and complementary methods of treatment. Recent researches
revolve round the urgency to evolve suitable chemotherapy con-
sistent with new discovery in cell biology for the treatment of
cancer with no toxic effect on the healthy cells.

At Present days various therapies are available for the treatment
of cancer such as, chemotherapy, radiotherapy etc. Besides these
expensive therapies phytotherapy plays a significant role for the
treatment of the cancer. Since medieval times, plants are the
main source of medicines for the treatment of diseases. Regard-
less of the availability of a wealth of synthetic drugs, plants re-
main even in the 21st century an integral part of the health care
in different countries, especially the developing ones. In the late
90’s, the WHO stated that a big percentage of the world’s popula-
tion depends on plant based therapies to cover the needs of the
primary health care (WHO 1999) 1°..

MATERIALS AND METHOD

Plant Materials

Healthy plant parts of three medicinal plants Taxus baccata, lal-
lemantia royleana and Podophyllum hexandrum were collected in
and around Bangalore, Karnataka state. The plant material were
Washed thoroughly 2-3 times with running tap water and once
with sterile distilled water, air dried at room temperature on a
sterile blotter and used for preparation of extract [6].

Solvent Extraction:

The air-dried and powdered plant materials (20g of each)
were extracted with 250 ml methanol (CH30H) by Soxhlet
apparatus60°C, 8hrs [7-8].The crude extracts were filtered and
the filtrate evaporated using a rotary evaporator. The dissolved
constituents were further dried under pressurized vacuum con-
ditions. Stock solutions were prepared by dissolving the dried

residue in Dimethylsulphoxide (DMSO). Extract solutions were
stored at -20°C until use.

Phytochemical evaluation !

Chemical tests were carried out on the aqueous extract and on
the powdered specimens using standard procedures to identify
the phytoconstituents as described by Sofowara (1993), Trease
and Evans (1989) and Harborne (1989).

(a) Test for reducing sugars

One gram of the aqueous extract was weighed and placed into a
test tube. This was diluted using 10 ml of de-ionised distilled wa-
ter. This was followed by the addition of Fehling’s solution. The
mixture warmed to 40°C in water bath. Development of brick-
red precipitate at the bottom of the test tube was indicative of
the presence of a reducing sugar. Same procedure was repeated
using dimethylsulphoroxide (DMSO) as the diluents for the etha-
nol extract.

(b) Test for resins

Two grams of the ethanol extract was dissolved in 10ml of ace-
tic anhydride. A drop of concentrated sulphuric acid was added.
Appearance of purple colour, which rapidly changed to violet,
was indicative of the presence of resins. Same procedure was re-
peated using the aqueous extract of the plant material

(c) Test for tannins

Two grams of the aqueous extract was weighed and placed in a
test tube. Two drops of 5% ferric chloride solution was then add-
ed. The appearance of a dark green colour was indicative of the
presence of tannins. The same procedure was repeated using the
ethanol extract.

(d) Test for steroid glycosides

One gram of the ethanol extract was weighed and placed in
a test tube. This was dissolved in 2 ml of acetic anhydride, fol-
lowed by the addition of 4 drops of chloroform. Two drops of
concentrated sulphuric acid were then added by means of a pi-
pette at the side of the test tube. The development of a brown-
ish ring at the interface of the two liquids and the appearance of
violet colour in the supernatant layer were indicative of the pres-
ence of steroid glycosides. Same procedure was repeated using
the aqueous extract.

(e) Test for Flavonoids

Two grams of the ethanol extract was weighed, placed in a test
tube, followed by the addition of 10 ml of DMSO. The mixture
was heated, followed by the addition of magnesium metal and 6
drops of concentrated hydrochloric acid. The appearance of red
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colour was indicative of the presence of flavonoids. Same proce-
dure was repeated using aqueous extract.

(f) Test for alkaloids

One gram each of the ethanol extract was weighed and placed
into two separate test tubes. To the first test tube, 2-3 drops of
Dragendoff’s reagent was added while 2-3 drops of Meyer’s rea-
gent were added to the second test tube. The development of an
orange-red precipitate (turbidity) in the first test tube (with Dra-
gendoff’s reagent) or white precipitate (turbidity) in the second
test tube (with Meyer’s reagent) was indicative of the presence of
alkaloids. Same procedure was repeated using aqueous extract

(g) Test for Saponins

Five grams of the aqueous extract was weighed and placed in a
test tube. This was followed by the addition of 5 ml de-ionized
distilled water. The content was vigorously shaken. The appear-
ance of a persistent froth that lasted for 15 minutes was indica-
tive of the presence of saponins. Same procedure was repeated
using DMSO for the ethanol extract

Antimicrobial susceptibility test

The investigated microorganisms consisted of Bacillus subtilis
and Aspergillus niger. Microorganisms were obtained from the
ATCC. Microorganisms were maintained at 4 °C on nutrient agar
slants. The antimicrobial assay was performed by agar disc dif-
fusion method [10].The 20ml of sterilized Muller Hinton Agar
was poured into sterile petri plates, after solidification, 100 pl
of fresh bacterial culture were swabbed on the respective plates.
Each of discs which are approximately 5mm in diameter was cut
from Whatman filter paper. The sterile discs were kept over the
agar plates using sterile forceps at various concentrations (2, 4,
6, 8, and 10pl). The plates were incubated for 24 hours at 37¢. Af-
ter incubation the diameter of inhibitory zones formed around
each discs were measured (mm) recorded [11].

DPPH ASSAY

Antioxidant activity (DPPH free radical scavenging activity) of
the extract was ranging from 100, 50, 25, 12.5; 6.25 microgram/
ml was assessed on the basis of the radical scavenging effect of
the stable 1, 1-diphenyl-2-picrylhydrazyl (DPPH)-free radical ac-
tivity by modified method [12]. 1, 1-Diphenyl-2-picryl-hydrazyl
(DPPH) was obtained from Sigma Aldrich. The diluted working
solutions of the test extracts were prepared in methanol. Ascor-
bic acid was used as standard in 1-100 pg/ml solution. 0.002% of
DPPH was prepared in methanol and 1 ml of this solution was
mixed with 1 ml of sample solution and standard solution sepa-
rately. These solution mixtures were kept in dark for 30 min and
optical density was measured at 517 nm using UV Spectropho-
tometer. Methanol (1 ml) with DPPH solution (0.002%, 1 ml) was
used as blank. The optical density was recorded and % inhibition
was calculated using the formula given [13].

Percent (%) inhibition of DPPH activity = (A-B/A) 100

Where A = optical density of the blank and B = optical density of
the sample.

Cell Culture

In this study we have used human MCEF-7 cell line which was
obtained from the American Tissue Culture Collection (ATCC).
Culture conditions consists of a suitable vessel containing a
medium that supplies the essential nutrients (amino acids, car-
bohydrates, vitamins, minerals), growth factors, hormones, and
gases (02, CO2), and regulates the physicochemical environment
(pH, osmotic pressure, temperature).

Cytotoxic activity (MTT assay)

Research Paper

The cytotoxic assay detects the reduction of MTT [3-(4, 5-di-
methylthiazolyl)-2, 5-diphenyltetrazolium bromide] by mito-
chondrial dehydrogenase to blue insoluble formazan product,
which reflects the normal functioning of mitochondria and
hence the cell viability. Briefly 5.0 X 10 cells of MCF-7 were plat-
ed in triplicate in 96 well plates with RPMI-1640 and incubated
for 24 hrs at 37 0C. Plant extracts were tested as 10, 20, 40, 80,
160 and 320 pg/ml in serum free RPMI media and incubated for
24 hr in CO2 incubator at 37°C. After incubation with plant ex-
tracts, the media was removed from the wells and added 100 pl/
well of the MTT reagent and incubated for 3-4 hrs. After incuba-
tion, the MTT reagent was removed before adding 100 ul DMSO
to each well and gently shaken. Plant extracts treated cells were
compared to untreated cell control wells. Measure the absorb-
ance at 590nm using a Tecan microplate reader. The percentage
inhibition was determined using the formula.

% Inhibition = 100-(optical density of sample/optical density of
control) x 100.

IC50 values were calculated as the concentrations that show

50% inhibition of proliferation on any tested cell 1"

RESULTS AND DISCUSSIONS

Totally three crude methanolic extracts of Taxus baccata, Lalle-
mantia royleana and Podophyllum hexandrum, were analysed by
various qualitative phytochemical tests to determine the active
constituents like Alkaloids, Saponins, Flavanoids, Phlobatanin,
Tanins, Terpenoids, Glycosides, Steroids, Carbohydrates and
Amino acids. Based on Phytochemical analysis provide an un-
derstanding of the biological activities which a particular plant
will have as shown in Table 1.

5l Mo | Phyto-constitments THi B2 P3
1 Mualish Test _ - *
2 Alkaleads _ _ _

Tanens _ N

4 Saponins

Phicbatanins + _ N
] Flavanoids e
T Terepenoids
g Glycossdes
¥ Sterids _ - _
10 Amno acsds

Table 1 showing phytochemical analysis of methanolic
extract of Taxus baccata=TB1, Lallemantia royleana=B2 and
Podophyllum hexandrum=P3.

+ve = present, -ve = absent.

To determine MICs using agar disc diffusion method showed
that plant extracts exhibited considerable antimicrobial effect i.e
zone of inhibition against test microorganisms. The antimicrobi-
al activity of plant extracts (10 mg/100 microlitres) gave different
zones of inhibition on the bacterial species like Bacillus subtilis,
Aspergillus nigeramong these three only Podophyllum hexandrum
showed antimicrobial activity shown in the figure 1.
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Figure 1: The antimicrobial activity of methanolic plant
extracts by Disc diffusion method.

The methanolic extract (20mg/ml) of both Taxus baccata, Podo-
phyllum hexandrum are giving a better activity of 29.8742mg/ml,
35.8541mg/ml respectively. Lallemantia royleana didn’t show a
good antioxidant activity as show in table 2.
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Table 2: Percentage of Radical scavenging activity of Taxus
baccata, Lall and Podophyllum hexandrum.
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Fig: Percentage of radical scavenging of Taxus baccata and Podo-
phyllum hexandrum.
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To analyse the possible anti-proliferative effect of plant extracts
as a first step toward the development of novel alleged antican-
cer agents, we tested methanol extract of Taxus baccata, Lalle-
mantia royleana and Podophyllum hexandrum, on inhibition and
proliferation to check for their capability to inhibit cell growth
or viability on MCF-7 cell line at concentrations of 0, 10, 20, 40,
80, 160 and 320 pg/ml. Proliferation of these cells was signifi-
cantly inhibited by above extracts in a concentration-dependent
manner for 24 h, as shown in Table 1. The IC50 values of Podo-
phyllum hexandrum is 116pg/ml.
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Table 3: Effect of selected plants on the cancer cell line
MCF-7

In the present study, the ethanolic extracts of selected medicinal
plants were evaluated for their anticancer and antimicrobial po-
tential. Currently chemotherapy is regarded as one of the most
efficient cancer treatment approach. Although chemotherapy
significantly improves symptoms and the quality of life of pa-
tients with cancer, only modest increase in survival rate can be
achieved. Faced with palliative care, many cancer patients use
alternative medicines, including herbal therapies. Medicinal
plants are well known for their immunomodulatory and antioxi-
dant properties, leading to anticancer activities. They are known
to have versatile immunomodulatory activity by stimulating
both non specific and specific immunity !*!°* Plants contain sev-
eral phytochemicals, which possess strong antioxidant activities.
The antioxidants may prevent and cure cancer and other diseas-
es by protecting the cells from damage caused by ‘free radicals’.
Many plant-derived products have been reported to exhibit po-
tent antitumor activity against several rodent and human can-
cer cell lines .. Phytochemicals such as vitamins (A, C, E, and
K), carotenoids, terpenoids, flavonoids, polyphenols, alkaloids,
tannins, saponins, pigments, enzymes and minerals have been
found to elicit anticancer activities. These chemicals block vari-
ous hormone actions and metabolic pathways that are associ-
ated with the development of cancer >, Varieties of medicinal
plants have been reported effective in various types of malignant
(cancer) and benign tumors of humans and experimental ani-
mals.

CONCLUSION

The obtained data, totally the extract of above mentioned me-
dicinal plants can be considered as a resource for potential an-
ticancer and antimicrobial agents. Also, the selected plants can
be further exploited for the discovery of novel anticancer/anti-
microbial agents. Nevertheless, the present findings may also
supplement and strengthen the process of standardization and
validation of herbal drugs containing active ingredients derived
from the selected medicinal plants.
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