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ABSTRACT

The aim of this investigation was to evaluate the antioxidant and anti-inflammatory activities of a methanolic extract of the

aerial parts of Ficus nitida, and to investigate the main phytoconstituents present in the extract. The extract was tested for

antioxidant activity by using 1,1-diphenyl-2-picrylhydrazyl (DPPH), and for anti-inflammatory potential by using a nitrite

assay. The extract was also screened for phytochemicals by different chemical tests. The results showed that the Ficus

nitida extract had significant antioxidant and anti-inflammatory effects that were concentration-dependent.

Phytochemical analysis of the methanol extract proved the presence of alkaloids and/or nitrogenous compounds,

carbohydrates and/or glycosides, flavonoids, tannins, and triterpenes and/or sterols. These results indicated that a

methanolic extract of Ficus nitida aerial parts may act as a potential anti-inflammatory and antioxidant.

Keywords: Ficus nitida, Aerial parts, Antioxidant, Anti-inflammatory activity, Phytoconstituents.

1. INTRODUCTION

Inflammation is a complex biological response of
vascular tissues to harmful stimuli such as pathogens,
damaged cells, or irritants.! It is a protective attempt by the
organism to remove the injurious stimuli as well as to
initiate the healing process of the tissue.? It is characterized
by five cardinal signs: Pharmacologists throughout the
world have been focused on finding safer and more potent
anti-inflammatory drugs. In addition, people have been
turning back to natural products with the hope of finding
treatments with which they feel more comfortable.

The genus Ficus is made up of about 1,000 species
from pantropical and subtropical origins.® Ficus nitida L.
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(Moraceae) is a widely cultivated, ornamental tree in
Egypt. The genus Ficus (Moraceae) includes some 750
species of woody plants occurring in most tropical and
subtropical forests throughout the world. Ficus nitida L.
(Moraceae) is a widely cultivated, ornamental tree in
Egypt. Many Ficus species are commonly used in
traditional medicine to cure various diseases. They have
long been used in folk medicine as astringents,
carminatives, stomachics, hypotensives, anthelmintics and
antidysenterics.* This study was undertaken in order to
the

activities of Ficus nitida L., and to investigate its main

investigate antioxidant and anti-inflammatory

phytoconstituents.
Materials and methods
Plant identification and collection

Ficus nitida aerial parts were collected from Al-
Zohriya Garden, Giza, Egypt in May 2011. The plant was
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identified by Dr. Mohammed El-Gebaly of the Department
of Botany, National Research Centre (NRC), and by Mrs.
Tereeza Labib, Consultant of Plant Taxonomy at the
Ministry of Agriculture and Director of Orman Botanical
Garden, Giza, Egypt. A voucher specimen was deposited
in the herbarium of Al-Zohriya Garden, Giza, Egypt.

Extraction and isolation of the phytochemical
compounds

Powdered aerial parts from Ficus nitida (200 g) were
extracted with methanol until exhaustion. The dried extract
totaled 8.5 g. A phytochemical investigation was
conducted according to Yadav and Agarwala.’ The
methanolic extract of F. nitida was dissolved in dimethyl
sulfoxide (DMSO), and control cells were treated with
0.05% DMSO as a vehicle.

Antioxidant Activity
1.1-Diphenyl-2-picrylhydrazyl
scavenging activity

DPPH radical scavenging activity was evaluated

(DPPH)  radical

according to the method of Lo et al.’ Briefly, different
concentrations of the F. nitida extract and the control
solution were mixed in 1 mL of freshly prepared 0.1 mM
DPPH solution (in 60% absolute alcohol). The mixtures
were shaken vigorously and then incubated at room
temperature in the dark for 30 min. Absorbance of the
mixture at 517 nm was measured immediately with an
enzyme-linked immunosorbent assay (ELISA) plate
reader. DPPH scavenging activity was calculated
according to the following equation:

DPPH scavenging activity (%)=(A control-Asample)/ Acontrol X 100

Anti-Inflammatory Activity
Nitrite Assay

Murine macrophage RAW264.7 cells were treated with
either various concentrations of F. nitida extract plus
lipopolysaccharide (LPS) 100 ng/mL, or with LPS only for
24 h. The nitrite concentration in the culture medium was
measured as an indicator of nitrite (NO) production,
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according to the Griess reaction. After centrifugation at
1000 g for 20 min, 100 pL of each supernatant medium
were mixed with the same volume of Griess reagent (1%
sulfanilamide in 5% phosphoric acid, and 0.1%
naphthylethylenediamine dihydrochloride in water).
Absorbance of the mixture at 550 nm was measured with
an ELISA plate reader.

Results and Discussion

The antioxidant activity of F. nitida extracts was
measured by using the stable radical DPPH, which is
widely used to evaluate the potential for plant extracts to
be free radical scavengers.” As presented in Table 1, the
scavenging ability of F. nitida extract was concentration-
dependent. In this study, the percent of scavenging activity
reached a maximum (70%) at 100 pg/mL of F. nitida
extract. The radical scavenging capacity of the F. nitida
extract may be related to the phenolic hydroxyl groups of
its phytochemicals (Table 3).

Table 1. Antioxidant activity of F. nitida extract at
different concentrations asindicated by DPPH free
radical scavenging activity (%)?

Sample (2)°
20 pg /mL 28.3£2.1
40 pg /mL 459+3.9
60 ug /mL 59.7+0.2
80 pug /mL 73.6 £5.6
100 pg /mL 76.0+£1.9

a8 DPPH: 1,1-diphenyl-2-picrylhydrazyl.
b Values are expressed as means + SE; tests at each

concentration were performed in triplicate.

To investigate the anti-inflammatory effects of the
methanolic extracts of F. nitida, the levels of nitrite in
culture media of RAW264.7 cells was examined. As
shown in Table 2, the level of nitrite was increased in the
LPS-treated group. On the other hand, cells co-treated with
various concentrations of methanolic F. nitida extract
LPS-induced nitrite

dose-dependently  suppressed

production.
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Table 2. Anti-inflammatory activity of F. nitida extract at different concentrations as
indicated by suppression of L PS-induced nitrite production?

Nitrite level (uM)P
Sample (2)

Control 14+0.1

LPS 13.0+0.1

20 ug/mL+LPS 99+1.5

40 pg/mL+LPS 8.4+0.3

60 ug/mL+LPS 6.9+0.5

80 ug/mL+LPS 5.0+0.0

100 ug/mL+LPS 38+1.0

2 LPS: lipopolysaccharide (100ng/mL). ® Values are expressed as means + SE;
tests at each concentration, for the control and for the LPS-only solution were

performed in triplicate.

Table 3. Phytochemical analysis of the methanolic extract of the aerial parts of F. nitida

Constituent Presence of constituent in F. nitida extract?
Triterpenes and /or sterols +
Carbohydrates and/or glycosides +
Flavonoids +
Coumarins -
Alkaloids and/or nitrogenous compounds +
Tannins +
Saponins -

a+: presence of constituents; -: absence of constituents

The phytoconstituents of the F. nitida extract were
identified as triterpenes and/or sterols, carbohydrates
alkaloids
nitrogenous compounds, and tannins (Table 3). It has

and/or  glycosides, flavonoids, and/or

previously been reported that naturally occurring
flavonoids regulate NO production through a variety of
mechanisms and are known as potential anti-inflammatory
agents.® Triterpenes isolated from mushroom Ganoderma
lucidum have also been found to inhibit LPS-induced NO
production and iNOS protein expression in macrophages.’

In addition, alkaloids isolated from several plants
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