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Abstract: Entada pursaetha DC is a perennial woody climber belonging to family Fabaceae and widely used
in traditional medicine especially in curing joint pains. The present study was designed to validate the
antiinflammatory  activity  of the ethanol seed extract. E. pursaetha was validated for its antiinflammatory
activity using macrophage RAW 264.7 cells, further bioassay guided fractionation for isolating and identifying
the  potent  fraction  against  COX-2  as well as the biochemical compositions from the active fractions using
GC-MS analysis. The results showed significant down regulation of nitric oxide (NO) production in RAW cells
IC = 130 ± 1.54 µg/ml without altering the normal growth of cells. Fractionation yielded 25 fractions from which50

Methanol (100%), Chloroform: Methanol (7:3), Ethyl acetate: Chloroform (9:1) and Hexane: Ethyl acetate (7:3)
were  active  fractions  against  COX-2  enzyme.  However,  Chloroform:  Methanol (7:3) has potent inhibition
IC  = 2.9 µg/ml was observed. A total of 36 major and minor compounds of four active fractions were validated50

by GC-MS spectrums. This research enumerates the antiinflammatory activity of the ethanol seed extract against
many inflammatory associated ailments.
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INTRODUCTION and many degenerative diseases [4]. The outer membrane

Inflammation is a hallmark of many different dreadful (LPS) which was an endotoxin. By regulating the
diseases like rheumatoid arthritis, cancer, atherosclerosis production of inflammatory mediators, such as Nitric
and nephritis, which are making an example of a Oxide (NO) and LPS stimulates innate immunity. Thus,
challenging  obstacle  dealing  with  inflammation [1]. antiinflammatory activities play a pivotal role in
Many drugs have been sought out and synthesized controlling oxidative stress and inflammatory processes
which have been proven effective, but not leaving produced during the outcome of infectious diseases [5].
without adverse effects. Examples of these drugs such as For the past few decades, researchers have made
salicylates and corticosteroids [2]. Antioxidants play an tremendous  efforts  in  isolating   natural  drugs,
important role in neutralizing free radical species which are especially those from plant origin. In the literature, we
produced as an end or byproducts of normal biochemical came across an effective plant species Entada pursaetha
reactions in normal system [3]. More amounts of free DC (E. pursaetha) having an immense role in
radical molecules cause oxidative stress in cells which antiinflammatory activity from the local tribes of Andhra
result in damaging essential macromolecules including Pradesh. This plant was reported to be significantly active
DNA, lipids and proteins. The damage of macromolecules towards in vivo antiinflammatory activity in carrageenan
including lipopolysaccharides (LPS) leads to inflammation induced Paw Edema [6]. 

of Gram negative bacteria contains Lipopolysaccharides
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The E. pursaetha, is an endemic medicinal plant, also extract was dissolved in DMSO and applied to cells at
known as Elephant creeper or immense woody climber, final concentrations of 100, 150 and 200 µg mL  and
belongs to the family of "Fabaceae". The vernacular name incubated in a CO  incubator for 24 hrs. The final
in Telugu is "Adavichintha" and it found in Nallamalla concentration of DMSO is adjusted to  0.1% of all
reserve forest of Srisailam, Kurnool district of Andhra treatments.
Pradesh [7]. The seeds of E. pursaetha DC, have been
used for many ailments according to Sanskrit literature Griess Reagent for Nitric Oxide (NO) Assay: The
and tribal Ayurvedic practitioners. The seed kernel is a production of Nitric Oxide was estimated by measuring
potential source of drug for various ailments such as the availability of nitrite in the cell supernatant by Griess
cancer [8], dropsy, eye diseases, cuts, wounds, snake reagent [12]. RAW 264.7 cells (1 × 10  cells/well) were
bite, respiratory problems, debility, Tuberculosis and briefly seeded into 96 well plates and incubated for 6 hrs.
anasarca  [9].  Thus, some authors have claimed that the Cells were treated presence or absence of LPS (5 × 10
seed  kernels  of the plant have medicinal importance like cells mL ) at different concentrations of the EPES extract
in vitro  antibacterial activity, which was screened for 24 hrs. 100 µL of culture medium from each sample was
against both gram positive and gram negative bacteria. mixed with 50 µL of Griess reagent and incubated at 37°C
This species possess a variety of uses, including narcotic for 10 min. Absorbance OD was read at 550 nm on a plate
or as a tonic, etc. and also used for curing liver troubles, reader. The NO concentration was determined using
easing body pains, warding off colds, curing eye dilutions of sodium nitrite (NaNO ) as the standard.
diseases, arthritis and paralysis [10]. The powdered seed
kernel can be given to women for post-delivery Silica Column Chromatography: A fixed amount of the
recuperation and cures cough and stomachache. The greasy extract (10 gms) was forced to undergo bioactivity
paste obtained from the kernel is used as a contraceptive directed silica column chromatography through a column
[11]. To the best of our literature, there was a lack of size (58 x 2 cm) with silica gel (60–120 mesh) eluted
information  on  the   biofractionated   compounds  from gradient wise with n-hexane, Ethyl acetate, chloroform
E. pursaetha ethanol seeds (EPES). Hence, the objective and methanol as the mobile phase solvents, giving rise to
of the present study is to identify the phytochemical 25 fractions. Thus, these fractions were concentrated for
constituents with the aid of GC-MS technique. further validations.

MATERIALS AND METHODS Enzyme Inhibition Assay (EIA) for COX-2: The column,

Plant Identification: Entada pursaetha seeds were COX-2 by using a commercially available COX-2 inhibitor
collected from the Nallamalla reserve forest of Srisailam in screening assay kit (Catalog No. 560131; Cayman
Kurnool district Andhra Pradesh with the help of local Chemical, Ann Arbor, MI) with providing reagents and
tribes. Identification of the plant was done by taxonomist according to the manufacturer’s instructions. We made
and a voucher specimen was deposited in K L E F stock solutions of the test fractions by dissolving a
University, Guntur, India (Voucher number KLU 1108). weighed amount of each inhibitor in an absolute ethanol

Extraction: The seeds from the kernels, were cut open and yellow color obtained from this enzymatic result was
made the seed powder with the help of a mill. Powdered validated spectrophotometrically in a Microplate Reader
seed was consecutively extracted by using ethanol by (Thermo Scientific) at 412 nm.
macerating for 48 hrs at room temperature, the supernatant
was filtered by a filter paper and finally concentrated by Gas Chromatography and Mass Spectrometer (GC-MS):
a rotavapour and at last obtained a concentrated greasy The phytoconstituents were analyzed by GC-MS Agilent
extract. 5975-C Series instrument employing the electron impact

In vitro Antiinflammatory Assay by RAW 264.7 Cells: column  (DB-5ms  Agilent)  (Length 30  m   ×  Diameter
The  RAW  264.7  cells   are   macrophage   cells  were
semi-adherent and supplemented with DMEM at 10%
heat-inactivated FBS, 100 U mL  penicillin and 100 mg1

mL  streptomycin in 5% CO  at 37°C incubation. The1
2

1

2

5

7

1

2

eluted fractions were screened for their ability to inhibit

to yield final inhibitor concentrations of 5 mg [13]. The

(EI) mode (Ionizing potential -70 eV) and a capillary

0.25 mm, film thickness 0.25 µm) packed with 5% phenyl
dimethyl silicone) and the ion source temperature was
monitored at 200°C. Further, the GC-MS settings were
indicated as the initial column temperature was set at 70°C
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and maintained for 2 min; the temperature was increased inflammation [16]. Thus, for example, NO levels were
to 300°C at a rate of 10°C/min for 9 min and placed in inhibited in RAW cells by LPS induction in the presence
isothermal condition for 2 min. The column oven of Houttuynia cordata EtOAc extract at IC  values 58.64
temperature was maintained at 70°C, helium was used as ± 5.25 µg/ml [17].
carrier gas with 99.9995% purity. Samples were injected at
a  temperature  of about 250°C with a split ratio of 10: 1 Column Chromatography: In identifying the active
with a flow rate of helium 1.51 ml/min. Mass scans (m/z): metabolites against inflammation, the EPES extract was
45-1000 Da, Total MS running time: 36 min. The laid onto silica chromatography based on the gradient
constituents were identified from the available computer polarity of solvents ranging from non-polar to polar ratios.
library (NIST ver. year 2005) attached to the instrument Purification of the compounds effectively and the
and reported. separation conditions were optimized initially. In this

Statistical Analysis: All the experiments were performed ratio of solvents, resulting in 25 eluted fractions were
in   triplicates   and   the   data   were   represented as collected and concentrated and the weights of the
mean ± standard deviations. The data were analyzed with fractions which were listed in Table 1. The three different
one-way ANOVA and p < 0.05 was considered to be solvent fraction ratio’s which were eluted has gradually
significant. reduced its elution’s depending upon the solvent polarity

RESULTS compare to other solvent ratio weights. However 90 mg

In vitro Antiinflammatory assay by Macrophage RAW Chcl . All the fractions were further validated for the
264.7 Cells: The cells were treated with EPES extract at
variable concentrations over a period of 24 hrs of
incubation. However, no marked cell death was noticed,
which was visible from the ratio of cell viability as
compared to untreated cells (Figure 1) and no significant
damage to the cells were observed until the maximum
concentration of 150 µg/ml. Although nitric oxide (NO)
production was used as a marker of inflammation [14].

Nitric Oxide Estimation: The yield of NO across the
samples was shown in (Figure 2). Examination of the
inhibitory effect of EPES showed significant suppression
of LPS-induced NO production in a concentration
dependent manner. LPS treated cells showed 100%
liberation of NO, whereas, EPES extract treated cells
considerably  inhibited  LPS stimulated NO generation in
a  concentration  increase manner and the concentration
of  NO  immensely  decreased  at 200 µg/mL which was a
2-fold increase to that of the control cells. The IC value50

of NO was estimated to be 130 ± 1.54 µg/ml. Therefore, our
results  confess  that  the  phytoconstituents present in
the EPES extract remarkably inhibiting the diseases
associated with inflammation. NO was a free radical
generated by NOS (nitric oxide synthase) which elevates
NO intensities cause a variety of pathophysiological
progressions comprising of inflammation and
carcinogenesis respectively [15]. NO produced by iNOS
(induced  NOS) and prostaglandins, of which
biosynthesis originate from the enzyme COX-2, have been
implicated as important mediators in the processes of

50

method, the optimization was performed in the gradient

ratio. EtOAc: Chcl  fraction ratio’s reported more weights3

was the highest amount of fraction weighed from 100 %
3

target disease.

COX-2 Enzyme Inhibition Assay: The eluted 25 fractions
were chosen and screened for selective fractions towards
inhibition of COX-2 (Human recombinant). The stock
solutions of the 25 fractions were dissolved in DMSO.
However, the compounds were initially screened at 3, 6, 9
and 12 µg/mL concentrations, the results reported in
(Figure 3). All the extracts exhibited a significant
antiinflammatory activity in vitro by inhibiting PG
production. The antiinflammatory activity of all fractions
was dose dependent to COX-2. The ability of the extracts
to inhibit cyclooxygenase enzyme (COX-2) was
determined by calculating percent inhibition of PG
production measured by enzyme immunoassay. All the
extracts inhibited the enzyme among them the four
fractions Chcl : MeOH (7:3) > EtOAc: Chcl  (9:1) > Hex:3 3

EtOAc  (7:3)  >  MeOH  (100%)  with IC  values of 3.0 to50

12 µg/mL. Inhibition of NO and PGE2 production from
COX-2 and iNOS can effectively treat inflammatory
disease [18]. Certainly, four of the fractions, significantly
inhibited PGE2 production, we also attribute this
inhibition could be due to suppression at the
transcriptional level of COX-2, leading to inhibition of
COX-2 expression.

Active Fractions GC-MS Analysis: The active fractions
obtained were from inhibiting the COX-2 via EIA-kit were
carefully concentrated by using rotavapour. The finished
forms  of  the  elutants  were analyzed by GC-MS analysis.
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Fig. 1: Effect of E. pursaetha ethanol seed extract on
LPS-induced RAW 264.7 cell line

Fig. 2: Graph depicting the Nitric oxide emission by
Griess reagent

Fig. 3: COX-2 assay inhibition data for selected fractions

The spectrum profile of the GC-MS data of the active
fractions were compared with the spectrum of the known
components stored in the library of the National Institute
of Standards and Technology (NIST) [19]. The active
fractions Chcl : MeOH (7:3) > EtOAc: Chcl  (9:1) > Hex:3 3

EtOAc (7:3) > MeOH (100 %) reported compounds from
each fraction was represented in the form of peaks at
various retention time’s (RT) and the spectrums from the
GC-MS chromatograms were shown in (Figure 4 & 5).

Table 1: Column fractions along with solvents used and their dried fraction
weights

Solvent Fraction (%) Weight (mg)

Hexane 100 10
Hexane: EtOAC 9:1 40
Hexane: EtOAC 8:2 36
Hexane: EtOAC 7:3 26
Hexane: EtOAC 5:5 12
Hexane: EtOAC 3:7 16
Hexane: EtOAC 2:8 15
Hexane: EtOAC 1:9 20
EtOAC 100% 50
EtOAc: Chcl 9:1 283

EtOAc: Chcl 8:2 393

EtOAc: Chcl 7:3 403

EtOAc: Chcl 5:5 323

EtOAc: Chcl 3:7 213

EtOAc: Chcl 2:8 173

EtOAc: Chcl 1:9 603

Chcl 100% 143

Chcl : MeOH 9:1 123

Chcl : MeOH 8:2 153

Chcl : MeOH 7:3 503

Chcl : MeOH 5:5 153

Chcl : MeOH 3:7 183

Chcl : MeOH 2:8 203

Chcl : MeOH 1:9 183

MeOH 100% 70

In Hex: EtOAc (7:3) fraction chromatogram (Figure 4a)
reports Cyclohexane, methyl-which was the highest
compound present in the fraction reported in RT 2.338,
although its activity was not at explored. However, nine
(9) compounds were reported from the chromatogram with
significant medicinal values such as Antitumor,
antioxidant  and  antibacterial  activities   depicted in
Table 2. 

In EtOAc: Chcl  (9:1) fraction reports ten (10) major3

peaks from the chromatogram (Figure 4b), out of which
Pentane, 2,4-dimethyl- shown highest peak area with
37.64 % at retention time (RT) 5.329 min and the activity
was not reported till date. Another peak with good area
26.44 % were Boronic acid, ethyl-, diethyl ester with an
RT at 16.921 min, possessing anticancer activity [20].
(Table 3).

In  Chcl :  MeOH  (7:3)  fraction, chromatogram3

(Figure 5a) reported the 2-Hexanol, (S) - which was the
highest compound present in the fraction and reported to
be very aromatic in nature. Although eight (8) compounds
were reported from the chromatogram with very potential
anticarcinogenic, wound healing [21] and antioxidant
activities reported in Table 4.
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Fig. 4: The chromatogram of GC-MS analysis. a) Hex: EtOAc (7:3) and b) EtOAc: Chcl  (9:1)3

Table 2: Phytoconstituents identified from Hex: EtOAc (7:3) fraction

Compound RT Molecular weight Area % Activity

Heptane 2.088 100.202 14.96 Antibacterial activity (African Journal of Biotechnology, 9(27): 4251-4258, 5 July, 2010)
n-Propyl acetate 2.228 102.132 6.55 Brazilian Journal of Pharmacognosy19(1B): 193-198, Jan./Mar. 2009
2ndn Cyclohexane, methyl- 2.338 98.186 30.52 NA
Octane, 2-methyl- 4.649 128.255 1.64 NA
Cyclohexane, 1-bromo-4-methyl- 5.079 177.082 1.90 NA
Nonane 5.329 128.255 8.34 NA
Methyl 2-methylhexanoate 19.652 144.211 2.24 NA
1,E-11,Z-13-Octadecatriene 21.182 248.447 7.03 Inhibitory Role in Human Tumor Cells(Aditya Arya, 2011)
9-Octadecenoic acid, ethyl ester 21.232 310.514 5.96 Antioxidant activity (Food Chemistry Volume 105, Issue 2, 2007, pp: 548-554)

NA = Not available

Table 3: Phytoconstituents identified from EtOAc: Chcl3 (9:1) fraction.

Compound RT Molecular weight Area% Activity

Pentane, 2,4-dimethyl- 5.329 100.202 37.64 NA
di-tert-Butyl dicarbonate 13.711 6.41 opioid activity (Peter W Schiller, 2000)

-D-Glucopyranose, 1,6-anhydro- 14.291 218.247 2.92 biomass burning organic aerosol particles (Schauer et al., 2001)
Benzeneacetic acid, 2,5-dihydroxy- 15.431 168.147 19.12 NA
Octane, 2,7-dimethyl- 16.691 142.282 11.86 Advanced Biofuel (Kevin V. Martin,2008)
Boronic acid, ethyl-, diethyl ester 16.921 129.993 26.44 Anticancer (A Modzelewska, 2006 )
3,4-Hexanediol, 2,5-dimethyl- 19.352 146.227 3.20 NA
1-Tridecyne 20.982 180.330 6.68 Antimicrobial, Antioxidant and Anticancer (arunamoorthy Kiruthiga, 2011)
1-Octadecyne 25.383 180.330 5.52 Antimicrobial activity (S Arunkumar, 2009)

NA = Not available
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Fig. 5: The chromatogram of GC-MS analysis. a) Chcl :MeOH (7:3) and b) MeOH (100%)3

Table 4: Phytoconstituents identified from the Chcl : MeOH (7:3) fraction3

Compound RT Molecular weight Area % Activity
2-Hexanol, (S)- 3.589 102.175 3.64 Active aromatic oils (J. Agric. Food Chem., 2002, 50 (19), pp 5386–5390)
Methane, oxybis[dichloro- 6.639 83.849 1.33 Wound healing (Journal of Pharmaceutical and Biomedical Analysis

Volume 89, 15 February 2014, Pages 56–66)
Trichloromethane 6.919 119.378 1.71 Antibacterial agent (M Khurram - 2010 - prr.hec.gov.pk)
4-Methyl-1,6-heptadien-4-ol 7.199 126.196 2.27 Antibacterial and antioxidant (Rev. Roum. Chim., 2013, 58(11-12), 891-897)
Dichlorine heptoxide 7.319 182.902 1.36 NA
Methane, oxybis[dichloro- 7.479 183.849 1.50 Carcinogenicity (B.L. vanDuuren, 1972)
Ethyne, fluoro- 7.660 44.028 1.27 NA
3,3-Bis(carbamino)diaziridine 7.940 130.105 1.36 NA
NA = Not available

Table 5: Phytoconstituents identified in MeOH (100%) fraction
Compound RT Molecular weight Area % Activity
Phenol, 4-[2-(methylamino)ethyl]- 2.098 151.206 2.42 NA
2,3-Epoxyhexanol 19.492 116.158 11.69 Acts as mineral source from coconut (Karthikeyan et al.,

J Chromatograph Separat Techniq 2014, 5:1)
Oxalic acid, allyl hexadecyl ester 19.652 354.52 30.00 Antimalarial (M Calas, 2000)
8-Nonynoic acid 20.592 154.206 6.74 cancer cell invasion(K Ohashi, 2003)
trans-2,4-Dimethylthiane, S,S-dioxide 20.642 170.292 4.44 Antibacterial (S Thanigaivel, 2014)
6-Deoxy-D-mannono-4-lactone 20.802 162.141 3.61 NA
1,10-Dichlorodecane 21.012 170.292 5.66 Photocatalytic (S YANG,2007)
Undecanal 21.242 170.292 3.81 Antimicrobial (JC Matasyoh, 2009)
Oxalic acid, allyl hexadecyl ester 21.452 54.524 4.70 Antibacterial and Antifungal (S Arunkumar 2009)
Pentadecenol 25.383 226.398 2.74 Antibacterial, (CBW Ming-zi,2002)
NA = Not available
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From MeOH (100%) chromatogram (Figure 5b) 5. Tlaskalova-Hogenova, H., R. Stepankova, T.
reported the Oxalic acid, allylhexadecyl ester, well Hudcovic, L. Tuckova, B. Cukrowska, R. Lodinova-
reported to be antimalarial [22]. Ten (10) compounds were Zadnikova,  H.  Kozakova, P. Rossmann, J. Bartova,
reported from spectrum and all the compounds were very D.  Sokol,  D.P.  Funda,  D.  Borovska,  Z. Rehakova,
well explored with their mineral resources and J. Sinkora, J. Hofman, P. Drastich and A. Kokesova,
antimicrobial activities (Table 5). 2004. Commensal bacteria (normal microflora),

CONCLUSION autoimmune diseases, Immunol. Lett., 93: 97-108.

In the present study, Entada pursaetha seed ethanol V. Mohan, 2012. Antiinflammatory activity of seed
extract was validated for antiinflammatory against RAW extract of Entada pursaetha DC against carrageenan
cells and the extract was a column eluted and fractions induced Paw edema, Sci. Res. Reporter, 2: 69-71.
were potent against EIA assay COX-2. From the 4 7. Priya, S.V. and S.R. JV, 2011. Influence of provenance
fractions Chcl : MeOH (7:3) was highly potent against in  seed and  emergence  characteristics   of a3

COX-2. Indeed the fraction was shown by the existence of gigantic liana-Entada pursaetha DC, J. Res. Plant Sci.,
various bioactive principles that confirm the application 1: 032-037.
of this plant for various ailments in traditional system of 8. Liu, W.C., M. Kugelman, R.A. Wilson and K.V. Rao,
medicine. Certainly, isolation of individual 1972. A crystalline saponin with anti-tumor activity
phytochemotypes and subjecting them to biological from Entada phaseoloides, Phytochem, 11: 171-173.
activity will definitely give fruitful results. It could be 9. Vidya,  S.,  V.  Krishna,  B.  Manjunatha, B. Bharath,
concluded that E. pursaetha contains much K. Rajesh, H. Manjunatha and K. Mankani, 2012.
pharmaceutical importance. However, further studies will Wound healing phytoconstituents from seed kernel
need to be undertaken to ascertainits bioactivity, toxicity of Entada pursaetha DC. and their molecular docking
profile. studies with glycogen synthase kinase 3- , Med.
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