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Abstract

The study was designed to evaluate the phytochemical profile, antioxidant and
cytotoxic activity of a methanolic extract from the stem bark of Kigelia
pinnata (MEKP). The In-vitro anti-oxidative activity was investigated using
DPPH assay, superoxide scavenging assay and cytotoxic activity was studied
using cell viability (MTT) assay on non small lung cancer cell-line (A-549).
MEKP displayed prominent anti-oxidative and cytotoxic activity against A-
549 cells. On the basis of the /n-vitro studies it could be concluded that there
is huge scope for future investigation on K. pinnata as a source of potential
anti cancer drug.

Keywords: Antioxidative activity, Cytotoxicity, K. Pinnata, MTT-assay,
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INTRODUCTION

Kigelia pinnata (family, Bignoniaceae) also known as Sausage Tree in sight to its
huge typically shaped fruits, has a range of traditional medicinal uses all through
Africa where it grows as a prevalent variety in different habitats [1, 2] as well as in
India and the Middle East [3]. Secondary metabolites isolated from K. pinnata include
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iridoids [4], naphtoquinoids [1, 5], flavonoids, lignans, terpenoids, coumarins,
phenylethanoids, phenylpropanoids and sterols [2, 5, 6] considered to play major role
in biological and pharmacological activity. K. pinnata have been studied for its
antimicrobial effects [6, 7] and its cytotoxicity against cancer cell lines [8, 9]. Diferent
cytotoxic agents such as lapachol (regarded as a potential anti-cancer drug),
norviburtinal, kigelinone, and y-sitosterolamong others have been isolated from K.
pinnata through bioactivity-guided fractionation [9, 10]. Present study conducted to
study methanolic extract from Kigelia pinnata stem bark for its antioxidative property
and cytotoxicity against lung cancer (A-549) cells.

MATERIALS AND METHODS
Plant materials

The fresh sample of stem bark of K. pinnata was collected from Pune, in August 2013
under the supervision of a botanist and all material were authenticated and submitted
in organ form to Dr. Subhash Sadhu Deokule, Head of Botany department, Pune.

Preparation of plant extracts

The powdered sample stem bark of K. pinnata was extracted using 99% methanol by
cold percolation method. The powdered material was soaked in methanol (1:4) for 48
hours at 37°C. Then the filtrate was filtered and distilled for recovering the solvent
and then it was evaporated under reduced pressure at 50°C.

Phytochemical screening

Phytochemical evaluation were performed for all the extracts as per the standard
methods [11, 12].

Total phenolic and flavonoid content

Folin—Ciocalteu method was used to study total phenolic content in methanolic
extract from stem bark of K. pinnata [13]. Total phenolic content was expressed in
terms of pg of gallic acid equivalents per mg of dry extract. Total flavonoid content
was measured as described previously [14]. Total flavonoid content of the different
extracts was expressed in pg of quercetin equivalents per mg of extract.

In vitro Anti-Oxidant Activity

Antioxidant activity in methanolic extract from stem bark of K. pinnata was measured
by using DPPH radical scavenging assay method [15] and superoxide scavenging
method [16]. Tests were carried out in triplicate for every experiment. The amount of
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extract needed to inhibit free radicals concentration by 50%, 1Cso, was graphically
estimated using a nonlinear regression algorithm.

Cell viability assay

The cell viability after treatment with MEKP was assessed using the MTT-dye
reduction assay, based on the bioconversion of the yellow dye 3-(4,5-dimethylthiazol-
2-yl)- 2,5-diphenyl tetrazolium bromide to a violet formazan product via the
mitochondrial succinate dehydrogenase in viable cells [17]. The capability of cells to
endure toxic concentration is the principle behind all cytotoxicity assays. This assay is
based on the theory that dead cells or their products do not reduce tetrozolium. The
MTT assay depends on the mitochondrial activity per cell and amount of cells
present.1 x 10% cells were plated in 96-well plates to check toxicity of extracts towards
A-549 (lung cancer cells). After adherence of cells, the medium was removed and
replaced by media having the plant extracts. In 5% CO. incubator the plates were
incubated for 24h at 37°C. Colorimetric assay with the tetrazolium salt MTT was used
to determine cell viability. Absorbance of the formed purple formazan was measured
at wavelength of 570 nm. Results were expressed as percentage cellular viability of
the extracts.

% Cytotoxicity = O.D of control sample -O.D of treated sample/O.D of control
sample x100.

RESULTS AND DISCUSSION
Phytochemical screening

Preliminary phytochemical screening of the MEKP revealed the presence of various
bioactive components like flavonoids, phenol, alkaloids, saponin, steroids, glycosides,
terpenoids and tannin in MEKP. Anthroguinone is absent in MEKP. These
phytochemicals are known to support bioactive activities in medicinal plants and may
therefore be responsible for the antioxidant activities of the plant extracts. K. pinnata
partly supports the common traditional use of plant in the treatment of cancer.

Total phenolic and flavonoid content

Presence of phenolic and flavonoids serve as health promoting compound as a results
of its anion radicals [18]. Moreover, a few studies onthe K. pinnata revealed that they
are good dietary sources of antioxidants. Thus, we studied the total phenolic and
flavonoid contents of the MEKP. The total phenolic and flvanoid content found in
stembark of MEKP was (272 + 2.45ug GAE/mg and 98 * 1.79ug of QE/mg)
respectively.
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Antioxidative activity
DPPH activity

In free radical scavenging (DPPH assay) activity, methanolic extract of stem bark of
K. pinnata revealed significant antioxidant property with ICso value 32.93ug/mi
(r?=0.986) as shown in figure 1. BHT was used as standard for comparison. ICsp value
for BHT was 39.66pg/ml (r?=0.998). Table 1 shows the antioxidant potential of
MEKP at different concentration. The concentration dependent inhibition was
observed in figure 1. The scavenging effect was increased with increasing
concentration. DPPH assay is one of the most widely used methods for screening
antioxidant activity of plant extracts [19].
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Fig 1: (a) DPPH scavenging assay of MEKP (b) Standard BHT.The results are
expressed as mean + SEM of three replicates

Superoxide scavenging activity

Superoxide (O2™) radical is recognized to be very harmful to cellular components as a
precursor of the extra reactive oxygen species, cause harm to tissue and because of
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that various diseases occur. The percentage of superoxide anion scavenging activity of
MEKP was presented in Table 1 and figure 2. 1Cso value for MEKP was 177.4/ml

(r?=0.95) in comparison with standard gallic

acid (ICso- 103.54ug/ml) (r?=0.985).

Superoxide scavenging ability of plant extract might primarily be due to the presence

of flavanoids [20].

Table 1: ICso value of K. pinnata plant’s stem bark for antioxidant and cytotoxic

activity
DPPH radical Super oxide
scavenging assay  radical Cytotoxic activity
Plant L .
activity scavenging assay  [ICso(pg/ml)]
[1Cso(pg/ml)] [1Cso(pg/ml)]
1. MEKP 32.93+ 1.36 177.04+2.71 102.74+ 3.28
BHT Gallic acid
2. Standard 30.66+ 1.27 103,54+ 2.71

For antioxidant and cytotoxic activity 1Cso value of MEKP. Each value represents

mean value+ SD of triplicate samples analysis,

SD: standard deviation
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Fig 2: (a) Superoxide scavenging assay of MEKP (b) Standard BHT. The results are
expressed as mean + SEM of three replicates

Cytotoxic activity

The MEKP was tested for their cytotoxicity against A-549, lung cancer cells. Results
showed that MEKP potentially inhibited viability of A-549 with their ICso value
(102.71ug/ml, R?*=0.97) where shown in Table 1. MEKP tested at different
concentrations (200, 150, 100, 50 and 25ug/ml) as shown in figure 3. MEKP had
significant concentration dependent inhibition on viability of the A-549 cells in
cytotoxicity assessment (MTT-dye reduction assay). Cytotoxic activity of the
methanolic extract further supported the earlier findings regarding the effects of
K. pinnata dichloromethane, ethanol or water extracts against human cancer
cells [8, 9].
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Fig 3: Cytotoxic activity of MEKP using MTT asaay. The results are expressed as
mean + SEM of three replicates.
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The present study revealed that the phytochemicals present in MEKP possess potent
antioxidant capacity and cytotoxic potential against lung cancer cells. The free radical
scavenging ability probably is one of the mechanisms by which herbal medicines
exhibit higher antioxidant activity. In addition crude methanolic extracts have
capability to combat oxidative damage because of its DPPH activity, superoxide
scavenging activity and iron binding ability. Knowing the exact compounds
responsible for the plant’s anticancer properties will help in formulating anticancer
agents.

ACKNOWLEDGEMENT

Authors are grateful to Charutar Vidya Mandal (CVM) Vallabh Vidyanagar, Gujarat
and Director of Ashok and Rita Patel Institute of Integrated Study & Research in
Biotechnology and Allied Sciences (ARIBAS) New Vallabh Vidya Nagar, for
providing platform for this research work.

REFERENCES

[1] Houghton, P., Jager, A., 2002, "The sausage tree (Kigelia pinnata):
ethnobotany and recent scientific work," S. Afr. J. Bot., 68(1), pp.14-20.

[2] Gabriel, O,A., Olubunmi, A., 2009, "Comprehensive scientific
demystification of Kigelia africana: A review," Afr. J. Pure Appl. Chem.,
3(9), pp. 158-164.

[3] Carey, MW., Rao, N.V., Kumar, B.R., Mohan, G.K. 2010, "Anti-
inflammatory and analgesic activities of methanolic extract of Kigelia
pinnata DC flower," J. ethnopharmacol., 130(1), pp. 179-182.

[4] Gouda, Y.G., Abdel-baky, A.M., Darwish, F.M., Mohamed, K.M., Kasali, R.,
Yamasaki, K.,2003, "Iridoids from Kigelia pinnata DC. fruits,"
Phytochemistry., 63(8), pp. 887-892.

[5] Binutu, O.A., Adesogan, K.E., Okogun, J.I.,1996, "Antibacterial and
antifungal compounds from Kigelia pinnata,”" Planta medica., 62(4), pp. 352-
353.

[6] Gouda, Y.G., Abdel-Baky, A.M., Mohamed, K.M., Darwish, F.M., Kasali, R.,
Yamasaki, K., 2006, "Phenylpropanoid and phenylethanoid derivatives from
Kigelia pinnata DC. fruits,” Nat. Prod. Res., 20(10), pp. 935-939.

[7]  Akunyili, D.N., Houghton, P., Raman, A., 1991, "Antimicrobial activities of
the stembark of Kigelia pinnata” J. Ethnopharmacol., 1991, 35(2), pp. 173-
177.

[8] Houghton, P., Photiou, A., Uddin, S., Shah, P., Browning, M., Jackson, S.,
Retsas, S.,1994, "Activity of extracts of Kigelia pinnata against melanoma
and renal carcinoma cell lines,"” Planta med., 60(05), pp. 430-433.



18

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Nutan V Badgujar and Kinnari N Mistry

Jackson, S., Houghton, P., Retsas, S., Photiou, A., 2000, "In vitro cytotoxicity
of norviburtinal and isopinnatal from Kigelia pinnata against cancer cell
lines," Planta med., 66(08), pp. 758-761.

SA, D.P.,2005, "Demonstration of the lapachol as a potential drug for
reducing cancer metastasis" Oncol. Rep., 13, pp. 329-333.

Veerachari, U., Bopaiah, A., 2012, "Phytochemical investigation of the
ethanol, methanol and ethyl acetate leaf extracts of six cassia species,"” Int. J.
Pharma. Bio. Sci., 3, pp. 260-270.

Nag, S., Paul, A., Dutta, R., 2013, "Phytochemical Analysis of Methanolic
extracts of leaves of some medicinal plants,” International Journal of
Scientific and Research Publication, 3(4), pp. 1-5.

Afolayan, A., Jimoh, F., 2009, "Nutritional quality of some wild leafy
vegetables in South Africa,"Int. J. Food Sci. Nutr., 60(5), pp. 424-431.

Piccolella, S., Fiorentino, A., Pacifico, S., D’Abrosca, B., Uzzo, P., Monaco,
P., 2008, "Antioxidant properties of sour cherries (Prunus cerasus L.): role of
colorless phytochemicals from the methanolic extract of ripe fruits,” J. Agric.
Food Chem., 56(6), pp. 1928-1935.

Mensor, L.L., Menezes, F.S., Leitdo, G.G., Reis, A.S., Santos, T.C.d., Coube,
C.S., Leitdo, SG., 2001, "Screening of Brazilian plant extracts for antioxidant
activity by the use of DPPH free radical method," Phytother.Res. 15(2), pp.
127-130.

Martinez, C.A., Loureiro, M.E., Oliva, M.A., Maestri, M.,2001, "Differential
responses of superoxide dismutase in freezing resistant Solanum curtilobum
and freezing sensitive Solanum tuberosum subjected to oxidative and water
stress,” Plant Sci., 160(3), pp. 505-515.

Mosmann, T., 1983, "Rapid colorimetric assay for cellular growth and
survival: application to proliferation and cytotoxicity assays,” J. immunol.
methods., 65(1-2), pp. 55-63.

Havsteen, B.H., 2002, "The biochemistry and medical significance of the
flavonoids™ Pharmacol. Ther., 96(2), pp. 67-202.

Nanjo, F., Goto, K., Seto, R., Suzuki, M., Sakai, M., Hara, Y., 1996,
"Scavenging effects of tea catechins and their derivatives on 1, 1-diphenyl-2-
picrylhydrazyl radical,” Free Radic.Biol. Med., 21(6), pp. 895-902.

Shajiselvin, C., Muthu, A.K., 2011, "Antioxidant activity of various extracts
from whole plant of Bauhinia purpurea (Linn): An in vitro evaluation,"J Adv
Pharm Tech Res., 2(1), pp. 31-37.



