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Abstract

Background:Inflammation is a complex process of various mediators. When huge amount of nitric oxide is produced
by inducible nitric oxide synthase (iNOS) which leads to the vasolidation and hypotension that usually observed
during septic shock and inflammation. So the inhibitors of iNOS is useful for the treatment of inflammatory diseases.
Methods: Walsura trifoliata, known for antimicrobial and antioxidant activities was tested for anti-inflammatory
activity to isolate its bioactive compound. The major fractions obtained from the methanol extract of the root of
Walsura trifoliate using column chromatography was screened for their inhibitory activity against NO production in
lipopolysaccharide (LPS) activated macrophages.

Findings:A total of 79 fractions were isolated and based on TLC, similar fractions were combined together to form 8
major fractions. Among the eight major frcations, fractions 4 and 7 showed potent anti-inflammatory activity.
Significant cytotoxicity was also observed in fractions 4 and 7. Using Infrared spectroscopy and Mass spectroscopy
analysis fraction 4 was identified as 3,4,-5 trihydroxy benzoic acid and fraction 7 was identified as [-sitosterol.
Application:Further in vivo studies should be undergone for the development of drug from the active fractions of
Walsura trifoliata for its phytotherapeutical uses in different ailments such as antimicrobial, antioxidant and anti
inflammatory diseases.
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1. Introduction

Most of the commonly used drugs are derived from plants which forms the ingredients in traditional
system of medicines and also it constitute the lead compounds in synthetic drugs [1]. Plant based drugs are
biodegradable safe, less expensive, efficient and rarely have side effects [2,3]. Many drugs which are
available to relieve pain and reduce inflammation act by interfering with various chemical mediators which
cause side effects. So that it is necessary to screen medicinal plants for novel bioactive compounds
[4].Inflammation symptoms occur when the human body attempts to counteract potentially injurious
agents such as invading bacteria, virus and other pathogens [5,6]. Inflammation can also be induced by
biochemical and pharmacological agents from the environment in addition to a diverse and potentially
huge array of cell types and soluble mediators including cytokines [7, 8].

Nitric oxide (NO) is involved in several inflammatory disorders. Indeed, virtually every cell and many
immunological parameters are modulated by NO. It has been shown that NO can be pro-inflammatory
(immunostimulatory, anti-apoptotic) or anti-inflammatory (immunosuppressive, pro-apoptotic), host-
protective or host-damaging during infections [9].The nitric oxide synthase (NOS) which synthesize NO
from L-arginine using NADPH and molecular oxygen, is a free radical which is short-lived and an intercellular
messenger produced by a variety of mammalian cells, that include macrophages, neutrophils, platelets,
fibroblasts, endothelium, neuronal, and smooth muscle cells.[10, 11]. Infected macrophages produce NO to
mediate host defence functions including anti microbial and anti tumor activities. However, its excess
production cause tissue damage associated with acute and chronic inflammation [12].
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Walsura trifoliata (Meliaceae) is well reputed in traditional system of medicine [13]. It is also known for
its antimicrobial and anti oxidant activities [14, 15]. In the present study the fractions collected from the
root of Walsura trifoliata methanol extract was screened for the inhibitory activity towards NO
production by measuring its production in LPS-stimulated RAW 264.7 cells.

2. Materials and Methods

2.1. Preparation of Extract
Sample collection, identification and extraction of Walsura trifoliata root was reported earlier [15]. The
herbarium specimen was submitted to Presidency College Herbarium (Voucher number - 6742).

2.2. Isolation of active fractions

The methanol extract (30 g) was chromatographed over silica gel column(100-200 mesh, Sissco,
Mumbai) in hexane. The column was eluted with hexane and hexane: chloroform with increasing polarity of
chloroform. A total of 78 fractions were obtained. Each fraction was spotted on a TLC plate over silica gel
60F254 (precoated aluminium plate, layer thickness 0.2 mm) (Merck). All the fractions with similar
retention factor (Rf) inTLC pattern were combined together. Finally eight fractions were obtained.

2.3. In-vitro anti-inflammatory activity of fractions
Cell culture

Murine macrophage RAW 264.7 cells were purchasedfrom National Centre for Cell Science Pune. They
were cultured in Dulbecco’s modified Eagle’s medium (DMEM)containing 2 mM glutamine, 10 mM 4-[2-
hydroxyethyl]-1-piperazine ethane sulfonic acid (HEPES), penicillin (100units/mL), streptomycin (100
ug/mL) and 10% foetal bovineserum. Cells were cultured at 37 °C in a humidified incubator with an
atmosphere of 5% CO2.

2.4. MTT assay for cell viability

3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazoliumbromide (MTT) is a pale yellow substrate that is
reduced by living cells to yield a dark blue formazan product. This process requires active mitochondria, and
only freshly dead cells do not reduce significant amounts of MTT. RAW264.7 cells were cultured in 96-well
plates for 18 hr, followed by treatment with LPS (1 pg/mL) in the presence of plant extracts at
concentrations of 100 pug/mL. After a 24h incubation, MTT was added to the medium for 4h. Finally,the
supernatant was removed and the formazan crystals were dissolved in dimethyl sulfoxide (DMSO).
Absorbance was measured at 540 nm. The percentage of dead cells was determined relative to the control

group.

2.5. Nitric oxide assay

The nitric oxide assay was performed with slight modification [6]. After pre-incubation of RAW 264.7
cells (1.5 x 105 cells/mL)with LPS (1 pg/mL) for 24 h, the quantity of nitrite in the culture medium was
measured as an indicator of NO production. Amounts of nitrite, a stable metabolite of NO,were measured
using Griess reagent (1% sulfanilamide and 0.1% naphthylethylenediamine dihydrochloride in
2.5%phosphoric acid). Briefly, 100 pL of cell culture medium was mixed with 100 uL of Griess reagent.
Subsequently, the mixture was incubated at room temperature for 10 min and the absorbance at 540 nm
was measured in a microplate reader. Fresh culture medium was used as a blank in every experiment. The
guantity of nitrite was determined from a sodium nitrite standard curve.

2 www.iseeadyar.org



Indian Journal of Medicine and Healthcare Vol 4 (3), August, 2015 ISSN: 2278-2966

2.6. Infrared spectroscopy (IR)

Sample was ground along with Potassium bromide (KBr) and pellets were prepared. IR spectrum was
recorded in Shidmazu IR spectrophotometer by KBr pellet method. IR gives a strong absorption pattern at a
particular frequency for a particular functional group.

2.7. Mass spectrometry

By mass spectroscopy the molecular mass of a compound and its elemental composition can be easily
determined. Further this method involves very little amount of the test sample, which will give molecular
weights accurately using Gas chromatography Mass spectroscopy (GC-MS). Mass spectrometric studies
have been performed in Shimadzu.

3. Results and Discussions

Inflammation is a basic way in which the body reacts toinfection, irritation or other injury which causes
redness, warmth, swelling and pain. An inflammatory reaction directs immune system components to the
site of injury or infection, and is manifested by increased blood supply and vascular permeability, which
allows chemotactic peptides, neutrophils and mononuclear cells to leave the intravascular compartment
[16,17]. Inflammatory reaction is uncontrolled and prolonged, it leads to the pathogenesis of chronic
diseases such as cancer, arthritis, autoimmune disorder and vascular disease [18,19].The Griess reaction, a
spectrophotometric determination for nitrite, was carried out to quantify the nitrite levels in the
conditioned medium of RAW 264.7 cells treated with LPS. In murine macrophage RAW 264.7 cells, LPS
stimulation alone has been demonstrated to induce iNOS transcriptionand its protein synthesis, with a
corresponding increase in NO production [20]. Therefore, this cell system is an excellent model for drug
screening and the subsequent evaluation of potential inhibitors against iNOS and NO production [11].The
goal is to inhibit excessive formation of NO without interfering with the production of small quantities of
NO generated by the endothelial and neuronal NOS isoforms [21, 22].

In plants phenols and flavonoids have been referred to as nature’s biological response modifiers because
of their inherent ability to modify the bodys reaction to allergies and virus and they showed their anti-
allergic, anti-inflammatory, antimicrobial and anti-cancer activities [23]. In our study, column was packed
using methanol root extract of W. trifoliata. Totally 79 fractions were obtained. Based on TLC same
fractions were combined together to form 8 major fractions. Among the 8 major fractions, fractions 4 and 7
showed significant anti-inflammatory activity in RAW 264.7 cells. Similar results were shown in plants
extracts. Aqueous extract of leaves of Pentatropis capensis showed anti- inflammatory effect against paw
oedema after 3h of carrageenan induction [4]. In Salvia bicolor the methanol extract exerted a stronger
effect than the standard anti-inflammatory drug indomethacin after 1h and 4h of administration [24].
Andrographolide inhibits NO synthesis in RAW 264.7 cells by reducing the expression of iNOS protein [25].
Raphidophora pertusa and Epipernum pinnatum at the doses 125 and 250 mg/kg significantly inhibited the
carrageenan-induced paw oedema in rats [26]. Nitric oxide inhibition and cytotoxicity of the fractions
isolated from Walsura trifoliata root extract was given in table 1.

In NO inhibition assay the fractions 4 and 7 of W. trifoliata showed significant activity (78.08% and
80.16% respectively) at a concentration of 100ug/ml. Significant cytotoxic effect was also found in
fractions 4 and 7. In column chromatography, fraction-4 was eluted with ethyl acetate: methanol (20:80)
which yielded 80 mg. It showed a single spot on TLC plate with Rf value 0.48. Fraction-7 was eluted with
Chloroform: ethyl acetate (40:60) and 35 mg was obtained which showed single spot on TLC plate with Rf
value 0.62. The purified compound was subjected to spectroscopic analysis.

IR spectrum of fraction 4 was IRKBr/max cm™: 3496.94, 3375.43 and 3280.92 cm™ (O-H stretch, H-
bonded; hydroxyl group); 3062.96 cm™ (C-H stretch; aromatics); 2999.31 and 2839.22 cm™ (C-H stretch;
alkanes); 2779.42 cm™(H-C = O:C-H stretch; aldehydes); 1703.14 cm™ (C=0; alpha, beta- unsaturated
aldehydes, ketones) and 1616..35 cm™ (C-C; aromatics).The Gas chromatography mass spectrometry of

fraction 4 showed a single peak in 11.75 minutes corresponding to 3,4,-5 trihydroxy benzoic acid.
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IR spectrum 7 was IRKBr/max cm™: 3439.08 cm™ (O-H stretch, H-bonded; hydroxyl group); 2856.58 cm™
(C-H stretch; alkanes); 1735.93 cm™ (C=0 stretch; aldehydes, saturated aliphatic); 1631.78 cm™ (N-bend;
primary amines); 1458.18 cm™ (C-H bend; alkanes) and 1242.16, 1165, 1055.06 and 1024.2 cm™ (C-N
stretch; aliphatic amines). Metabolites of phytosterols were identified using GC-MS for fraction 7. Two
peaks were eluted at 29.01 and 29.65 minutes and had characteristic molecular ions m/z 414.38 g/mol
corresponding to B-sitosterol.

Table 1. Nitric oxide inhibition and cytotoxicity of the fractions isolated from Walsura
trifoliata root extract

Fractions Percentage of NO inhibition Percentage of cell viabilities
(100pug/ml) (100pug/ml)
F1 23.45 22.76
F2 40.59 35.29
F3 48.12 50.95
F4 78.08 70.12
F5 61.25 55.37
F6 50.79 40.51
F7 80.16 90.75
F8 38.13 27.83

4. Conclusion

The fractions were collected from the root methanol extract of Walsura trifoliata (fractions 4 and 7)
inhibited the production of nitric oxide which leads to inflammation. The fractions were identified as 3, 4,-
trihydroxy benzoic acid and B-sitosterol as per IR and GC-MS analysis. Further the study was focussed on
NMR analysis to predict the structure of the compound.This work may leads to the identification of green
medicine in anti-inflammatory treatment in health-care industry.
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