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ABSTRACT

The present study aims at exploring the cytotoxic potential and antimicrobial capacity of the aqueous extract of stem bark of Millingtonia hortensis
Linn. Aqueous extract of stem bark of Millingtonia hortensis Linn is tested against the Human cervical cancer cell line by MTT Assay. Antimicrobial
capacity of the extract is evaluated by means of agar diffusion method using 12 strains of microbes. The extract is found to be a poor cytotoxic and
antibacterial agent, however it is found to be an effective antifungal agent. The isolation of phytoconstituent from the stem bark of Millingtonia
hortensis Linn may lead to a novel antifungal agent rather than an antibacterial or cytotoxic agent.
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INTRODUCTION

Medicinal plants serves as an important source of treatment for
various ailments. Various medicinal plants are identified and
studied using scientific and modern approaches. In recent years,
attention has been focused on the anticancer properties of these
medicinal plants. Many plant extracts and phytoconstituents had
been tried for their cytotoxic and anticancer potential and most of
these plants tend to exert their anticancer properties through
antioxidant mechanisms!. Plant based antimicrobials represent a
vast untapped source for medicines and further exploration of
plant antimicrobials needs to occur2.

Millingtonia hortensis Linn -is a medium sized tree belonging to the
family of Bignoniaceae. It is found through out southern Asia and
well known for its fragrant flowers. This tree is grown in gardens
and parks as an avenue tree for its beautiful and fragrant flowers.
This plant used as antipyretic, sinusitis, cholagogue and tonic in Thai
folklore medicine3 and it is a rich source of essential oil, flavonoids,
tannin and alkaloids*. In the current study, a positive approach had
been made to explore the cytotoxic and antimicrobial potential of
the aqueous extract of stem bark of Millingtonia hortensis Linn.

MATERIALS AND METHODS
Plant Material

Millingtonia hortensis Linn trees were identified and herbarium
specimen was deposited in, Centre for Advanced Research in Indian
System of Medicine, SASTRA University, Thanjavur. The barks were
collected during the month of September - October and shade dried.

The extract

Shade dried barks of Millingtonia hortensis Linn was coarsely
powdered and aqueous extract was prepared with distilled water
using 0.3% of chloroform as preservative. The extract prepared was
filtered and condensed by vacuo evaporator.

Cytotoxic Studies
Cell lines

Human cervical cancer cell line (HeLa) was procured from National
Centre for Cell Sciences (NCCS), Pune, India. Stock cells were cultured in
DMEM supplemented with 10% inactivated Fetal Bovine Serum (FBS),
penicillin (100 IU/ml), streptomycin (100 pg/ml) and amphotericin B(5
pg/ml) in an humidified atmosphere of 5% CO2 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 experiments were carried out in 96 microtitre
plates (Tarsons India Pvt. Ltd,, Kolkata, India).

Preparation of Test Solutions

For cytotoxicity studies, weighed test drug was dissolved in distilled
DMSO and volume was made up with DMEM supplemented with 2%
inactivated FBS to obtain a stock solution of 1 mg/ml concentration
and sterilized by filtration. Serial two fold dilutions were prepared
from this for carrying out cytotoxic studies.

Determination of cell viability by MTT Assay

The monolayer cell culture was trypsinized and the cell count was
adjusted to 1.0 x 105 cells/ml using DMEM medium containing
10% FBS. To each well of the 96 well microtitre plate, 0.1 ml of the
diluted cell suspension (approximately 10,000 cells) was added.
After 24 h, when a partial monolayer was formed, the supernatant
was flicked off, washed the monolayer once with medium and 100
ul of different test concentrations of test drugs were added on to
the partial monolayer in microtitre plates. The plates were then
incubated at 37° C for 3 days in 5% CO: atmosphere, and
microscopic examination was carried out and observations were
noted every 24 h interval. After 72 h, the drug solutions in the
wells were discarded and 50 pl of MTT in PBS was added to each
well. The plates were gently shaken and incubated for 3 h at 37°C
in 5% CO2 atmosphere. The supernatant was removed and 100 pl
of propanol was added and the plates were gently shaken to
solubilize the formed formazan. The absorbance was measured
using a microplate reader at a wavelength of 540nm. The
percentage growth inhibition was calculated using the following
formula and concentration of test drug needed to inhibit cell
growth by 50% (CTCso) values is generated from the dose-
response curves for each cell line>7.

Percentage growth inhibition =100 - | Mean OD of individual group X 100
Mean 0D of control group

Antimicrobial studies
Test Microorganisms

The following bacterial strains and fungi strains were used for
screening the antimicrobial activity on a broad spectrum basis. All
microbial human pathogens used were procured from IMT,
Chandigarh. Bacteria such as Staphylococcus aureus (NCIM 2079),
Bacillus subtilis (NCIM 2063), Salmonella paratypi (NCIM 2501),
Salmonella paratypi (NCIM 2501), Klebsiella pneumoniae (NCIM
2707), Micrococcus luteus (NCIM 2169), Staphylococcus albus (NCIM
2178), Vibrio cholerae (NCIM 1738), Corynebacterium diphtheriae
(NCIM 2640), Pseudomonas aureginosa (NCIM 2200) and fungi such
as Monococcus purpurea (MTCC1090, Aspergillus fumigatus (MTCC
1811) were utilized for the study.
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Media used

Nutrient agar (NA) and potato Dextrose agar (PDA) were used
respectively for testing the antibacterial and antifungal activity and
their compositions were given below.

Composition of Nutrient Agar: (gm/ litre)

Peptone :5.0
Beef extract :3.0
Yeast extract :3.0

Sodium chloride :5.0

Agar :20.0
Distilled water : 1 litre
pH 17.2+0.2

Composition of potato Dextrose Agar (PDA) (gm/1)

Infusion from potatoes :200g
Dextrose :20g
Agar :15¢g
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Distilled water : 1 litre
pH :5.6+0.2
Inoculation

Inoculation of each bacterial and fungi strain were suspended in
nutrient broth and incubated for 8 hrs at 37°C.

Determination of anti-microbial activity

Agar well diffusion method?812 was followed to determine the anti-
microbial activity. Nutrient Agar (NA) and potato dextrose agar
(PDA) were inoculated with the organisms and allowed to solidify.
Four wells of 10mm diameter were made in each of this plate using
sterile cork borer. About 0.3 ml of different concentration of plant
extract were added using sterilized dropping pipette into the wells
and allowed to diffuse at room temperature for 2 hrs. The plates
were incubated at 37°C for 18 - 24 hrs for bacteria pathogens and 3
days for fungal pathogens. Diameter of inhibition zones were
recorded for determining the anti-microbial activity.

RESULTS AND DISCUSSIONS

The results of cytotoxic studies of aqueous extract of Millingtonia
hortensis Linn against human cervical cancer cell line were given in
the Table.01.

Table 1: Cytotoxic properties of Millingtonia hortensis Linn in human cervical cancer cell line by MTT assay

S.No Cell lines Test Concn. In pg/ml % Cytotoxicity CTCso in pg/ml
1 Human cervical cancer cell line 1000 45.98 > 1000

500 39.54

250 38.32

125 31.63

62.5 23.72

31.25 0.00

The results of antimicrobial activity of aqueous extract of Millingtonia hortensis Linn against various human pathogens were given in the Table.02.

Table 2: In vitro antimicrobial activity of Millingtonia hortensis Linn

S.No Microorganism Inhibition zones in mm
Std (Ciprofloxacin) 50 pg /ml 100 pg/ml 250 pg /ml
Spg/ml

Bacteria

1. Staphylococcus aureus (NCIM 2079) 25 - - 10

2. Bacillus subtilis (NCIM 2063) 35 - - 13

3. Salmonella paratypi (NCIM 2501) 37 - - 09

4. Salmonella paratypi (NCIM 2501) 18 - - 09

5. Klebsiella pneumoniae(NCIM 2707) 13 - 12

6. Micrococcus luteus (NCIM 2169) 30 - - 09

7. Staphylococcus albus (NCIM 2178) 40 - - 10

8. Vibrio cholerae(NCIM 1738) 19 - - 8

9. Corynebacterium diphtheriae (NCIM 2640) 37 - - 10

10. Pseudomonas aureginosa(NCIM 2200) 13 - - 10

Fungi
Std(Clotrimazole) 50 pg /ml 100 pg/ml 250 pg /ml
20pg

1. Monococcus purpurea (MTCC1090 7 - - 12

2. Aspergillus fumigatus (MTCC 1811) 7 - - 12

In the present study, the effect of aqueous extract of Millingtonia
hortensis Linn against human cervical cancer cell line (HeLa) and
various microbes were qualitatively and quantitatively assessed.
The results for the MTT assay and inhibition of zones were tabulated
in table 01 and 02 respectively.

Cytotoxicity studies were widely used in in vitro toxicology studies.
In the present study, cytotoxic effect of aqueous extract of
Millingtonia hortensis Linn against Human cervical cancer (HeLa)
cell lines were determined by MTT assay. The results indicate that
Millingtonia hortensis stem bark is poor cytotoxic agent against
human cervical cancer line. This was clearly depicted by the
occurrence of CTCso value more than 1000mpg/ml.

Millingtonia hortensis Linn against various microbial pathogens
also indicate poor antibacterial property. Their zone of inhibition
against most of the bacterial microbes at various concentrations
was found to be very poor at about their highest concentration
itself. However, at about 250pg/ml they had shown good
antimicrobial activity against few bacterial strains such as
Pseudomonas aureginosa (NCIM 2200), Klebsiella pneumoniae
(NCIM 2707) and fungi Monococcus purpurea (MTCC1090,
Aspergillus fumigatus (MTCC 1811).

The isolation and purification of phytoconstituents from stem bark
of Millingtonia hortensis Linn may yield a novel antifungal agent
rather than an antibacterial or cytotoxic agent.

248



Kumar et al.

REFERENCES

1.

Renato Moreira Rosa, Dinara Jaqueline Moura, Maria Ines S.
Melecchi, Rafael Santos dos Santos, Marc Francois Richter,
Elina Bastos Camarao, Joao Antonio Pegas Henriques, Ana Ligia
Lia de Paula Ramos, Jenifer Saffi. Protective effects of Hibiscus
tiliaceus L. methanolic extract to V79 cells against cytotoxicity
and genotoxicity induced by hydrogen peroxide and tert-butyl-
hydroperoxide. Toxicology in Vitro 2007; 21: 1442-1452.

Iwu MM, Duncan RA and Okunji CO. New Antimicrobials of
Plant Origin. In: Perspectives on New Crops and New Uses,
Janick, J. (Ed.). ASHS Press, Alexandria, Virginia, 1999; 457-462.
Tansuwanwong S, Yamamoto H, Imai K and Vinitketkumnuen
U. Antiproliferation and Apoptosis on RKO Colon Cancer by
Millingtonia hortensis. Plant Foods Hum. Nutr 2009; 64: 11-
17.

Sharma M, Puri S and Sharma PD. Antifungal activity of
Millingtonia hortensis. Indian Journal of Pharmaceutical
Sciences 2007; 69(4): 599 -601.

Francis D and Rita L. Rapid colorometric assay for cell growth
and survival modifications to the tetrazolium dye procedure
giving improved sensitivity and reliability. Journal of
Immunological Methods 1986; 89: 271-277.

Philip S, Rista S, Dominic S, Anne M, James M, David V, Jonathan
TW, Heidi B, Susan K and Michale RB. New colorimetric

10.

11.

12.

Int ] Pharm Pharm Sci, Vol 3, Suppl 5, 247-249

cytotoxic assay for anti cancer drug screening, Journal of
National Cancer Institute 1990, 82; 1107-1112.

Unnikrishnan MC and Ramadasan Kuttan. Cytotoxicity of
Extracts of Spices to Cultured Cells. Nutrition and Cancer 1988,
11; 251-257.

Verpoorte R, Tjin A, Tsoi PHAM, Aandeweil ]. and Baerheim
Svendsen A. Medical plants of Surinam I- Antimicrobial activity
of some medical plants. Journal of Ethnopharmacology 1982; 5:
221-226.

Devjani Chakraborty, Barkha Shah. Antimicrobial, antioxidative
and antihemolytic activity of Piper betel leaf extracts.
International Journal of Pharmacy and Pharmaceutical Sciences
2011; 3(3): 192-199.

Bedi PMS, Bhargava G. Antibacterial activity of some novel
tetrasubstituted pyrimidinones derivatives. International Journal
of Pharmacy and Pharmaceutical Sciences 2010; 2(2): 128 -131.
Sushil Chandra Sati, Nitin Sati and Sati OP. Chemical
investigation and screening of antimicrobial activity of stem
bark of quercus leucotrichophora. . International Journal of
Pharmacy and Pharmaceutical Sciences 2011; 3(3): 89-91.
Abhijeet pandey, Jui V. Jagtap, Polshettiwar SA. Formulation
and evaluation of in vitro antimicrobial activity of gel
containing essential oils and effect of polymer on their
antimicrobial activity. International Journal of Pharmacy and
Pharmaceutical Sciences 2011; 3(1): 234 -237.

249



