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Abstract: Background: Degenerative diseases in general and toxic hepatitis in particular remains a serious
public health problem. The ir vitro hepatoprotective effect of the crude extract and 1solated compounds
from Ficus cordata Thunb (Moraceae) on the CCl,-induced liver cell damage as well as the possible antioxidant
mechanisms involved in this protective effect, were investigated. The hepatoprotective activity of these
compounds was tested in vitro against CCl,-induced damage in rat hepatoma cells. In addition, radical
scavenging activity, p-Carotene-Linoleic Acid Model System, Ferric-Reducing Antioxidant Parameter and
microsomal lipid peroxidation assays were used to measure antioxidant activity of crude extract and 1solated
compounds. Silymarin and trolox were used as standard references and respectively exhibited significant
hepatoprotective and antioxydant activities. Results: The phytochemical investigation of this crude extract led
to the isolation of five compounds identified as: p-amyrin acetate (1), Lupeol (2), Catechin (3), Epiafzelechin (4),
Stigmasterol (5). These compounds showed significant hepatoprotective activities as indicated by their ability
to prevent liver cell death and LDH leakage during CCl, intoxication. Conclusion: These results suggest that
the protective effects of the crude extract of Ficus cordata against the CCl,-induced hepatotoxicity possibly
mvolve the antioxidant effect of some of these compounds.
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INTRODUCTION

Lipid peroxidation has gained more importance today
because of its mvolvement in pathogenesis of many
diseases like atherosclerosis, cancer, hepatitis, diabetes
mellitus, myocardial mfarction and also ageing. Free
radicals or Reactive Oxygen Species (ROS) are produced
in vivo from various biochemical reactions and also {rom
the respiratory chain as a result of occasional leakage.
These free radicals are the main agents in lipid
peroxidation. Antioxidants thus play an important role of
protecting the human body against damage by reactive
species 1981; Cheeseman and

oxygen (Lollinger,

Scater, 2003). Based on growing mterest in free radical
biology and lack of effective therapies for most chronic
diseases, the usefulness of antioxidants m protection
against these diseases 1s warranted (Rubinstein, 1962,
Jacob and Sotoudeh, 2002; Wu 2009;
Huang et al., 2010).

A number of Ficus species are used as food
and for medicinal properties (Mousa et al, 1994,
De Amorinetal., 1999; Lansky et al., 2008). The biological
activities of several plants of Ficus species have already

et al,

been proven,; some few examples mclude: Ficus glabrata
(Hansson et al., 1986), Ficus racemosa (Mandal et ol
2000), Ficus platyphylle (Chindo et al., 2003), Ficus
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bengalensis (Shukla et al., 2004), Ficus insipida
(Hansson et al., 2005), Ficus sycomorus (Sandabe et al.,
2006), Ficus asperifolia (Annan and Houghton, 2008),
Ficus capensis (Mpiana et al., 2008), Ficus glomerata
(Rao et al., 2008), Ficus bengalensis (Singh et al., 2009),
Ficus religiosa (Smgh and Goel, 2009), Ficus exasperata
(Bafor and Igbmuwen, 2009), Ficus hirta (L1 et al., 2009),
Ficus chlamydocarpa (Donfack et al., 2010a), Ficus
ghaphalocarpa (Donfack et al., 2010b).

Ficus cordata Thunb (Moraceae) is a savana tree of
around ten meters height found in Senegal, Angola, South
Africa and Cameroon (Sabatie, 1985). The leaves of this
plant are used against hyperaesthesia, ataxia, muscle
tremor and padding motions and can kill heifers 48h after
mgestion  (Poumale et ,  2008). Additional
ethnopharmacological mvestigations showed that the
stem bark of this plant 13 used by some westem
Camercoman traditional healers for the treatment of
Jaundice; who can be a symptom of several related liver
diseases.

In the present study, the effects of the crude extract
of Ficus cordata and some isolated metabolites were
in wvitro hepatoprotective and

al.

examined for their
antioxidant properties.

MATERIALS AND METHODS

Plant material: The stem bark of Ficus cordata was
collected in March 2006 m the Center Region of
Cameroon. The botamcal identification of the plant was
carried out at the Camercon Naticnal Herbarium, where
the voucher specimen was conserved under the reference
number 8613/SRF/CAM.

Extraction and isolation of compounds: The powdered
stem bark of Ficus cordata (1.8 kg) was extracted with
CH,C1,/MeOH (1:1) at room temperature for 24 h. After
removing the solvents by evaporation under reduce
the (CE;155 g)
chromatographed on silica gel and eluted using hexane
followed by hexane/ethyl acetate mixture, ethyl acetate
and ethyl acetate/methanol gradients as eluent. Sixty
fractions of 250 mL each were collected, then combined
together on the basis of the analytic TLC in two fractions
named A and B.

Fraction A (subfractions 1-15; 17 g) was
chromatographed on silica gel and eluted with a mixture of
hexane/ethyl acetate in increasing polarity to yield amount
other B-amyrin acetate (1) (97 mg; m/z 426, amorphous
powder; Rf: 0.80 using hexane-AcOEt 19-1) and lupeol (2)
(10 mg; m/z 426, m.p 214-215; REf: 0,71 using hexane-

pressure, crude  extract was
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AcOEt 19-1) (Swift, 1952; Thomson and Browers, 1968).
B (subfractions 30-60, 36 g)
chromatographed on silica gel and eluted with a mixture of
CH,Cl/MeCH of mcreasing polarity to yield, Catechin (3)
(57 mg; m/z 290, m.p: 214, R 0.36 using CH,CL,/MeOH:
3-1) and Epiafzelechun (4) (60 mg; m/z 274; m.p: 252-254,
Rf 0,46 using CH,Cl,/MeOH: 3-1).

The powdered root of Ficus cordata (3 kg) was
extracted with MeOH at room temperature for 48 h. The
filtrate was then concentrated to give a crude extract
(400 g). 150 g of the crude extract were chromatographed
onsilica gel and eluted using hexane followed by hexane/
ethyl acetate of increasing polarity to vield P-amyrine
acetate (1) (100 mg) , lupeol (2) (10 mg) and stigmasterol
(5) (20 mg; m/z 414: Rf: 0.34 using hexane-AcOEt 17-3)
(Kim et al., 2005).

The structures of the 1solated compounds were
established usmng NMR spectral analysis such as 2D
experiments, COSY, HMQC and HMBC and direct
comparison with published information and with authentic
specimens obtained by our research group. NMR spectra
were measured on varian Unity 300 (300.125 MHz) and
various Tnova 500 (499.876 MHz) spectrometers. ESIMS
was recorded on a Finnigan L.CQ with a quaternary pump
Rheos 4000 (Flux instrument). ESTHR mass spectra were
recorded on Bruker FTICR 4.7 T mass spectrometer. ELMS
were recorded on a Finmigan MAT 95 spectrometer
(70 eV) with perfluor and kerosene as reference substance
for HREI MS. IR spectra were recorded on a Perkin-Elmer
1600 series FT-IR spectrometer from films. Flash
chromatography was carried out on silica gel (230-400
mesh). Thin layer chromatography (TLC) was performed
gel 60 F254 (Merck) precoated alummum
sheets and spots were visualized using both UV light
(254 and 366 nm) and 50% H,S0, spray reagent.

Fraction was

on silica

Experimental design

Chemicals: All reagents used in the study were obtained
from SIGMA Chemicals Co. (Dorset, UK) and Prolabo
(Paris, France).

Screening for hepatoprotective activity using hepatoma
cells

Hepatoma cell culture: The effect of isolated compounds
and Crude Extract (CE) from Ficus cordata on cell viability
was assessed in a cell culture system using cells from the
rat Morris hepatoma cell line BS TCL 41. The
antihepatotoxic effects of the crude extract and isolated
compounds were assayed on CCl,-treated cells. The CCl,
concentration used for cell culture treatment was
previously determied and chosen because of its ability
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of induce up to 75% cell culture mortality (Chen ef al.,
1996, Rodeire et af, 2008, Donfack et al, 2010a;
Donfack et al., 2010b, ¢). The crude extract and 1solated
compounds from Ficus cordata were not completely
soluble in aqueous medium and had to be emulsified in
diméthylsulfoxyde (DMSO) prior to their addition to the
cell culture medium. A 3% solution of DMSO was used in
cell culture medium. The cells were grown m Ham’s F.
10/F10 medium supplemented with 20% (V/V) inactivated
fetal calf serum, 2 mM L-glutamine 1%
penicillin/streptomycin 100x solution to prevent microbial
contamination. Cells were mamtained in a humidified
atmosphere with 5% CO, at 37°C. The cell medium was
changed twice a week. At 70-80% confluence, cells were
trypsinized and seeded on 96-well plates at a cell density
0f 30.000 cells/well n serum-free culture medium. Twenty-
four hours after cell seeding, cell were simultaneously
exposed to 12.5, 25, 50, 100 and 200 pg mL.™" of the plant
extracts and 1solated compounds and 2.5 mM CCl, in fresh
serum-free medium. The positive control was a set of cells
maintained in a 2.5mM CCl, test compounds free culture
medium; while the negative control was a set of cells
maintained m DMSO culture medium.

and

MTT assay: Twenty-four hours after cell seeding, cells
were treated with CC1, (2.5 mM) and incubated with 12.5,
25, 50, 100 and 200 ug mL™" crude extract and isolated
compounds for 24 hrs at 37°C. Following removal of the
supernatants from each well, cells were washed with
phosphate-buffered saline solution and incubated with
0.05% MTT (3-(4,5-Dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium bromide) m culture medium for 4 h.
These supernatants were used to determine the TL.DH
leakage. Subsequently, the medium was removed and the
cells washed with phosphate-buffered saline solution
were ncubated for 15 min in acidic sopropanol to
dissolve the formazan crystals. The absorbance of the
MTT formazan was determined at 570 nm using a multiwell
plate reader. Viability was defined as the ratio (expressed
as a percentage) of the absorbance of treated cells to
that of untreated cells.

Lactate dehydrogenase assay: For the LDH (lactate
dehydrogenase) assay, 30.000 cells were seeded per well
of 96 well plates in serum-free culture medium. Then, 24th
after cell seeding, cells were exposed to 2.5 mM CCl, and
12.5, 25, 50 100 or 200 pg mL ™" of the plant extract or
1solated compounds. After a 24 hrs incubation, the
supernatant was collected from each well. The TL.DH
activity was measured in each supernatant using a
cytotoxicity assay kit (Colorimetric Assay for Cytotoxicity
Product NO. LK100 Oxford Biomedical Research), in

139

accordance with the manufacturer’s instructions. In this
test, the intensity of the color obtained from reaction is
proportional to the LDH activity. The absorbance was
determined at 490 nm using a plate reader. The percentage
of LDH released from the cells was determined as the ratio
(expressed as a percentage) of the absorbance of treated
cells to that of untreated cells.

Screening for antioxidant activity: Four model systems
2,4-dinitrophenyl-1-picryl  hydrazyl (DPPH)
scavenging activity, [-Carotene-Linoleic Acid Model
System (B-CLAMS), Ferric-Reducing Antioxidant Power
(FRAP) assay and microsomal lipid peroxidation
(TPL) were used to measure the antioxidant activities
of the crude extract and isolated compounds from
Ficus cordata. In each assay, the crude extract and
isolated compounds were tested at doses of 12.5, 25, 50,
100 or 200 pg mL~". Trolox was used as a standard
antioxidant. The EC., values were then calculated for the
crude extract and each individual compound.

radical

Free radical-scavenging activity: The free radical-
scavenging activity of the crude extract and isolated
compounds was evaluated by assessing the decrease in
absorbance of 3,4-DPPH at 517 nm according to Brand-
Williams e# al. (1995). The decrease in absorbance was
momnitored at 517 nm, exactly 30 seconds after addition of
the appropriate volume of the extract or methanol to the
blank.

B-Carotene-linoleic acid model system (B-CLAMS)
assay: The P-CLAMS method i1s based on the
discoloration of p-carotene by the peroxides generated
during the oxidation of linoleic acid (a free radical chain
reaction) at high temperature (Miller, 1971). In brief, 1 mL
B-carotene (0.02% w/v) dissolved in CHCl, was
introduced in a 250 mL round-bottom flask. Linoleic acid
(20 pL) and 200 mg Tween 20 were added to the mixture
and the CHCl, was removed using a rotary evaporator.
The fifty milliliter of distilled water was added and the
flask was shaken vigorously until all the material
dissolved. This test mixture was prepared fresh and used
immediately. Three millilitres of test mixture plus 10 pL of
extract/compound solution or water (used as a blank) were
added to each spectrophotometric cuvette. The
spectrophotometric cuvettes were incubated at 50°C for
5 min and readings were carried out at 470 mm immediately
after and then every 10 min for 3 h.

Ferric-reducing antioxidant power “FRAP”: The Ferric-
Reducing Antioxidant Power (FRAP) assay measures the
potential of antioxidants to reduce the Fe’/2,4,6-



Pharmacologia 2 (5): 137-145, 2011

tripyridyl-s-triazyne  (TPTZ) complex present in
stoichiometric excess to the blue coloured Fe** form which
increases the absorption at 593 nm. This method was
carried out as described by Benzie and Strain (1996).

Lipid peroxidation assay: Inhibition of lipid peroxidation
was investigated using rat liver microsomes isolated by
the calcium aggregation procedure as described by Garle
and Fry (1989). Lipid peroxidation was non-enzymatically
initiated using ascorbate as described by Ulf et al. (1989)
and assayed for thicbarbituric acid-reactive substances
(TBA-RS) were assayed according to Wills (1987).

Calculations and statistical analyses: Results are
presented as MeantSD. The total variation present in a

set of data was analysed by one-way analysis of variance
(ANOVA) using the Graph Pad Prism software. A value of
p<0.05 was taken as statistically significant (*p<0.05,
**p<0.01).

The EC,, values, taken as the concentrations of the
sample required to scavenge 50% DPPH or to inhibit 50%
of another oxidant mechanism, were estimated using
Graph Pad Prism 3.0 software.

RESULTS

Structures of compounds isolated from the methanolic
extract: The structures of the isolated compounds and
sylimann (used as an antihepatotoxic reference compound
in this study) are shown in Fig. 1.

HO
B-armyrin acetate (1)
OH
HO
OH
OH
OH
Catechin (3)
HO
Stigmasterol (5)

Fig. 1:
silychristine)

Silydianine
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Chemical structures of isolated compounds and silymarin (which is a mixing of silybine, silydianine and
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Invitreo hepatoprotective activities of extract and isolated
compounds: Metabolic activity can be evaluated by
measuring the activity of the mitochondrial enzyme
succinate dehydrogenase using the MTT test. MTT was
designed for the quantification of both cell proliferation
and cell viability in a cell population using a 96-well plate
format. This test 1s widely used for the ir vitro evaluation
of bioactivity of plant extracts. In addition, membrane
integrity can be evaluated by measuring lactate
dehydrogenase (LDH) activity. LDH, an enzyme located
n the cytoplasm, catalyses the mterconversion of lactate
and pyruvate. The presence of LDH m a medium can
either be interpreted as a result of cell death or cell
leakage. When cells are disrupted, LDH activity is
mcreased. In the present study MTT and LDH assays
were carried out to evaluate the ir vifro hepatoprotective
activity of the crude extract and isolated compounds. The
results of these tests are summarized in Table 1 and 2.
These results showed that until the dose of 100 ug mL ™",
cell viability increased with mecreasing amounts of the
crude extract and isolated compounds. Lupeol (2), p-
amyrin acetate (1) and Catechin (3) exhibited the lowest
percentage of LDH leakage. These compounds display an
unportant  hepatotoprotective  activity, which was
characterized by their ability to preserve cell viability
during CCl, intoxication.

Antioxidant activity of crude extract and isolated
compounds: Tn order to determine the antioxidant effects
of the crude extract and isolated compounds in terms of
the mechamsm of their hepatoprotective effects, the anti-
lipid  peroxidation i rat liver microsomes, the
bleaching inhibition (measured by peroxydation of
B-carotene), reducing power and scavenging activities
were mvestigated. The results are shown m Table 3.
These results show that apart of compound (1), all
compounds showed antioxidant activities for the four
studied mechanisms. But, the most important antioxidant
activities were obtained with Catechin (3) Epiafzelechin (4)
and Stigmasterol (5).

DISCUSSION

Free radicals and reactive oxygen species play a
central role in liver diseases pathology and progression,
dietary antioxidants have been proposed as therapeutic
agents to counteract liver damage (Hensely et al., 2000;
Higuchi and Gores, 2003). Natural antioxidants may act as
protectors agamst several compounds but, more
importantly, may exert modulatory effects in cells
through actions in antioxidant, drug metabolizing and
reparing enzymes as well as working as signalling
molecules m important cascades for cell survival
(Singh et al., 2008; Wang ef al., 2008). In the past decade,
the bicactivities of flavonoids on human health have
given rise to much attention, especially the antioxidant
activity. Flavonoids are mnportant phytochemicals that
cannot be synthesized by humans. Phenolics have been
known to possess a capacity to scavenge free radicals.
They are commonly found in both edible and
nonedible plants and have multiple biological effects,
including antioxidant activity (Kéhkonen et al., 1999;
Valenzuela et «l., 2003). The antioxidant activity of
phenolics 1s principally due to their redox properties,
which allow them to act as reducing agents,
hydrogen donors and singlet oxygen quenchers. In
addition, they have chelation potential
(Rice-Evans et al., 1996).

Study of any herbal drug becomes more sigmficant
when it ameliorates some diseases conditions. The current
research on plant based medications focuses on isolation
of biologically active substances from potent plants, their
characterization and commercialization. Research m this
direction has been greatly facilitated by modern
physico-chemical techmques of isolation and structural
elucidation (Naik and Panda, 2008; Krithika et al., 2009).
CCl, 15 a well-known hepatotoxic agent and the preventive
action of drugs on liver damage by CCl, has been widely
used as an indicator of their liver protective activity.
Changes associated with CCl,-induced liver damage are
similar to that of acute viral hepatitis (Rubinstein, 1962,

a metal

Table 1: MTT assay in rat hepatoma cells after a 24 h incubation with 12.5, 25, 50, 100 and 200 pg mL~! extract and isolated compounds from Ficus cordata

Concentration of compounds and percentages of cell viability

Compounds and crude extract 12.5 pg mL™! 25 pgml™! 50 pgml! 100 pgmlL™! 200 pgmlL!
-amyrin acetate (1) 5.59+2.15 9.28+1.89 28.89+3.78 36.02+1.27 37.23£4.48
Lupeol (2) T.58+3.79 14.28+4.09 30.78+3.47 48.72+2.87 26.48+4.89
Catechin (3) 4.18+3.17 6.78+£5.89 19.57+6.48 24.284+3.89 20.78+£8.79
Epiafzelechin (4) 3.87+2.58 5.78+6.89 15.27+5.84 22.87+3.60 21.89+4.39
Stigmasterol (5) 3.12+£3.79 4.47+5.89 9.18+4.89 19.18+5.78 16.48+8.01
Crude extract (CE) 4.7442.54 7.05+2.27 26.75+3.07 34.81+3.17 33.78+2.78
Sylimarine 12.354£2.25 16.30+£3.28 33.50+£1.25 62.3942.54 81.12+1.35

The absorbance of the MTT formazan was determined at 570 nm in an ELIS A/ plate reader. Cell viability was defined as the ratio (expressed as a percentage)
of the absorbance of treated cells to untreated cells. Reported values are the Mean+SD (standard deviations) of three independent experiments carried out in
triplicate. (1) - (5): Isolated compounds from Ficus cordata, CE: Crude extract; Si: Silymarin taken as a hepatoprotective reference compound
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Table 2:
Ficus cordata

LDH leakage from rat hepatoma cells after a 24 h incubation with 12.5, 25, 50, 100 and 200 pg mL~! extract and isolated compounds from

Concentration of compounds and LDH leakage from rat hepatoma cells

Compounds and ME 12.5 pe mL ™! 25 pg mL.! 50 ugml! 100 peml! 200 peml!
[-amyrin acetate (1) 60.45+3.58 57.89+5.48 48.26+2.81 31.25+5.19 40.18+6.71
Lupeol (2) 53.48+6.58 46.58+£5.87 35.48+£4.09 27.28+7.89 53.89+3.71
Catechin (3) 66.58+4.89 62.58+3.60 55.38+6.18 5848+3.49 44.27+4.09
Epiafzelechin (4) 70.29+9.58 65.27£3.59 60, 58+4.57 60.27+5.47 78.89+5.81
Stigrasterol (5) 78.57+3.08 T70.07+4.75 37.61+6.28 64.48+5.31 88.18+6.72
Crude extract (CE) 40.80+4.70 34.80+£3.47 22.89+6.89 30474578 63.80+5.71
Sylimarine 46.70+3.89 33.60+£3.70 22.50+4.75 16.60+£3.04 10.60+£2.97

L.DH activity was measured in the supernatants. Reported values are the Meant8D (standard deviations) of three independent experiments carried out in
triplicate. (1) - (5): Isolated compounds from Ficus cordatea, CE: Crude extract; Si: Silymarin taken as an antihepatotoxic reference compound

Table 3: Antioxidant activities of crude extract and isolated compounds from Ficus cordata. Values are ECsy4 8D of tree experiments in triplicate

Biochemical antioxidant parameters (ECsy pg mL™")

Compounds and ME DPPH IPL B-CLAMS FRAP
[-amyrin acetate (1) - - - -

Lupeol (2) 23.48+4.48% #+# 24,1845, 87 ## 22,4744, 5T 16.27£1.47*
Catechin (3) 8.01+2.78ns 24.8941.78% ## 16.58+3. 75 13.47+4.79ns
Epiafzelechin (4) 11.67+2.45% 32,1743, 50% 18.47+5.43%* 10.26+4.8%ns
Stigrasterol (5) 17.28+3.24 %% 34.8743.78% ## 27.8941.27% %% 18.57+5.82%*
Crude extract (CE) 17.234£3.87+* 26,7812, 87 ## 37.1342,00% 11.87+2.83ns
Trolox 3.52+2.74 6.19+1.04 5.74+3.89 4.37+1.89

DPPH: Radical scavenging activity; IPL: Lipid peroxidation assay; FRAP: ferric-reducing antioxidant power. 3-CLAMS: Inhibition of degradative oxidation
of 3-carotene. (1) - (5) are isolated compounds from Ficus cordata. CE: crude extract. Trolox: reference antioxidant compound. For each antioxidant
mechanism, compounds were tested at five concentrations: 12.5, 25, 50, 100 and 200 pg mL™'. -: No activity was shown. ***Significant, compared with
reference compound p<.0.001. **Significant, compared with reference compound p<0.01. *Significant, compared with reference compound (p<0.05). *Not

significant, compared with reference compound (p=0.05)

Tain et al., 2008, Wu et ol., 2009; Huang et al., 2010).
Cabonetrachloride treatment initiated lipid peroxidation,
caused leakage of enzymes like alamne transaminase and
lactate dehydrogenase (LDH) levels (Singh et al., 2008,
Krithika et al., 2009). In the present study, we applied the
MTT and LDH tests
hepatoprotective activity of the methanolic extract of
Ficus cordata and 1solated compounds in rat hepatoma
cell cultures. The tetrazolium dye, MTT, 1s widely used to
assess the viability and /or the metabolic state of cells.
This colorimetric assay is based on the conversion of the
yellow tetrazolium bromide salt (MTT) to the red formazan
derivative by mitochondrial succinate dehydrogenase in
viable cells. Tn the lactate dehydrogenase (ILDH) assay,
leakage of the cytoplasmic located enzyme LDH into the
extracellular medium is measured. The presence in the cell
culture medium of the exclusively cytosolic enzyme LDH
is indicative of cell membrane damage (Saad er al, 2003;
Krithika et af., 2009). We established that simultaneous
treatment of hepatoma cells with the crude extract and
isolated compounds from Ficus cordata prevented the
toxic effects of CCl, as judged by cellular viability and
LDH leakage. The hepatoprotection, showed by the
aptitude of these molecules to preserve cellular viability
and to inhibit the leakage of LDH in extracellular medium
was particularly pronounced with Lupeol (2), P-amyrin
acetate (1) and Catechin (3). Silymarin which 15 an

to evaluate the in vitro
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active constituent of the fruit of the milk thistle
(Silybum mariamm, Compositae) was used as standard
reference and exhibited the best hepatoprotective activity
against CCl-induced haptotoxicity in rat Morris hepatoma
cell. Quercetin is one of the ubiquitous flavonol-type
flavonoids predominant in edible vegetables and fruits.
As a member of the flavonol family, quercetin
exhibited multiple biological effects on human health. It
has  been shown to prevent cardiovascular disease
(Sesso et al., 2003), mhibit platelet aggregation and
prevent atherosclerosis and thrombosis (Formica and
Regelson, 1995), have anticancer, anti-inflammatory
responses, as well as antiulcer, antiallergic and antiviral
activities (Brown, 1980; Middleton and Kandaswami,
1992). Most of the pharmacological effects of quercetin
are ascribed in part to its antioxidant activity. The
antioxidant properties of quercetin might be due to its
ability to chelate transition metal ions. Moreover,
quercetin intubited divalent cation-mediated lipid
peroxidation, such as Fe* and Cu® (Da Silva ef ai., 1998).
Quercetin = could reduce oxidative damage of
macromolecules such as lipids and DNA (Negre-Salvayre
and Salvayre, 1992).

It was demonstrated that Lupeol ameliorates aflatoxin
Bl-induced peroxidative hepatic damage in rats
(Preetha et al., 2006). Hepatoprotective effect of lupeol on
tissue antioxidant defence system in cadmium-induced
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hepatotoxicity inrats is known (Sunitha et al., 2001). This
pentacyclic triterpene also have some effect on the lipid
peroxidation and antioxidant status in rat kidney after
chronic cadmium exposure (Nagaraj et al., 2000). Lupeol
also prevents free radical mediated macromolecular
damage and alleviates benzoyl peroxide induced
biochemical alterations in murine skin (Sultana et al.,
2003).

The fact that antioxidant agents inhibit carbon
tetrachloride-induced  liver damage (Muriel and
Murelle, 1990, Zeashan et al., 2009, Qureshi et al., 2009,
Wu et al., 2009) prompted us to study the antioxidant
effect of the crude extract and isolated compounds. The
DPPH radical-scavenging activity, Pp-CLAMS, FRAP
assays and microsomal lipid peroxidation are frequently
used by researchers for a rapid evaluation of antioxidant
activity. These systems were used in our study as well,
with trolox as standard antioxidant compound. As shown
by the results, apart of compound (1), all compounds
tested in the present study exhibit antioxidant activities.

This study provides a scientific basis for the
ethnomedical claims that Ficus cordata is effective
against certamn liver-related diseases. Taken together, our
findings provide evidence that the crude extract and some
isolated compounds from Ficus cordata exhibit
hepatoprotective and antioxidant activities. This crude
extract and isolated compounds might be useful for the
prevention of toxic-induced and free radical-mediated
liver diseases since it has been suggested that antioxidant
compounds may be used as prophylactic agent.
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