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INTRODUCTION

The unique antioxidant defense system of organisms and
human beings has the remarkable ability to fight against all
the odds and imbalances created by cellular oxidations and
generation of free radicals and finally the toxic effect. The
oxidative damage resulting due to the critical and unfavorable
balance between free radical generation and antioxidant
defenses lead to oxidative stress (Rock et al., 1996). Oxidative
stress, thus arising, is associated with damage to a wide range
of molecular damage to a wide range of molecular species
including lipids, proteins and nucleic acids (Mc Cord et al.,
2000). This leads to a number of toxicity induced disorders
and diseases.

The inhaled oxygen (O2), an essentiality for life (Mohammed
et al., 2004), often have toxic effects due to the formation of
ROS such as O2

-, H2O2 and OH (Bagchi et al., 1998). The
antioxidants present in the defense systems are in the form of
substances which are present in low concentration compared
to that of any oxidizable substrate, that would significantly,
delay or prevent the oxidation of that substrate (Halliwell et
al., 1995). Antioxdants can decrease oxidative stress and toxic
effect by direct scavenging of ROS or by inhibiting cellular
damage through breaking the chain propagation reactions of
lipid peroxidation (Irshad et al., 2002; Niki, 1991). The various
enzymes, vitamins, minerals and compounds of high and low
molecular weights provide the spine to the antioxidant defense
system (Blois, 1958; Prior et al., 1998; Mantena et al., 2003;

Khanam et al., 2004; Shirwalkar et al., 2004).
The awareness towards health and fitness has brought in the
trend of routinely use of antioxidants through food, tonics,
food supplements and medicines. The use of synthetic
antioxidants has led to the increasing risk factors for many
dreadful diseases, due to which these are avoided nowadays
(Papas, 1999). The preference has shifted towards the use of
antioxidants present in medicinal and dietary plants (Brown
et al., 1998). This has linked to the olden times, when plants
formed the basis of traditional medicine systems, and has,
since then provided mankind with new remedies.
The plant of Sphagneticola trilobata (Asteraceae), is
commonly used in many traditional medicines. Its leaf extract
is, effectively used to cure cold and flu, to clear the placenta
post-birth, and for treatment of hepatitis and inflammation
(Xuesong, 2006). The wedeolites of leaves are used as
antimalarial, anti-cancerous, antimutagenic, antifungal and
analgesic compounds (Maldini et al., 2009). The present paper
emphasizes on the antioxidant property of leaf extract of
Sphagneticola trilobata, investigated against hydrogen
peroxide induced oxidative damage and toxic effect in blood
lymphocytes of Oryctolagus cuniculus L.

MATERIALS AND METHODS

Plant extract
The plant (Sphagneticola trilobata) was collected from the
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nearby open grounds / fields of Durg and Bhilai city of
Chhattisgarh, India. The leaf extract was prepared in 59%
alcohol by Soxhlet Extraction apparatus, and used for the
present investigation, the solvent used was Methanol.

In vitro study
Blood sample was collected from Oryctolagus cuniculus L.
(Rabbit) following density gradient method in heparinized
sterilized tube. The sample was washed in phosphate buffer
saline and then placed in Dulbercoo’s Modified Eagles Media
(DMEM) alongwith 10% fetal calf serum for culture. Cells were
cultured in our Tissue Culture Lab. in a humified CO2 incubator
at 37ºC temperature and 5% CO2 for 18 hours. After
incubation, cells were resuspended in fresh media and
exposed to oxidative stress with 100µ M H2O2 for 2 hours
(Sohi et al., 2003).

The experimentation constituted the cultured lymphocytes
which were divided into five groups, and in each group five
samples were considered.

Group I: Only lymphocytes

Group II: Lymphocytes + 100µM H2O2 for 2 hours.

Group III: H2O2 treated lymphocytes pretreated with 5µL/10000
cells of Sphagneticola trilobata leaf extract.

Group IV: H2O2 treated lymphocytes pretreated with 10µL/
10000 cells of Sphagneticola trilobata leaf extract.

Group V: H2O2 treated lymphocytes pretreated with 20µL/
10000 cells of Sphagneticola trilobata leaf extract.

The cells were collected, washed twice in icecold phosphate
buffer and used for biochemical assay.

Biochemical studies

To evaluate the effect of leaf extract of Sphagneticola trilobata
on oxidative stress caused by H2O2 to cultured lymphocytes,
the following biochemical parameters were analyzed:

· Lipid peroxidation in terms of Malondialdehyde (MDA) was
determined by thioborbituric acid reaction following Okhawa
et al., 1979.

Reduced Glutathione (GSH) following Moron et al., 1979.
Superoxide dismutase (SOD) following Misra et al., 1972.

Catalase (CAT) following Bergmeyer et al., 1974.

Glutathione peroxide GPx following Rotruck et al., 1973.

Statistical analysis

The collected data for all parameters were statistically validated
by ANOVA.

RESULTS

The H2O2 treated lymphocytes showed significant increase in
malondialdehyde (MDA) activity as compared to control. But
in the three sets of experiments, a gradual successful recovery
(p<0.05) was observed with increasing concentration (5µL/
10 µL / 20µL) of leaf extract of Sphagneticola trilobata as
compared to H2O2 treated cells. (Table 1)

Reduced glutathione (GSH) showed decrease in its activity in
H2O2 treated cells as compared to control. With the gradual
increase of treatment of leaf extract (5µL / 10 µL / 20 µL) in the
three sets of experiments that followed, the glutathione activities
increased and got restored (P<0.05) as compared to H2O2
treated cells. (Table 1)

The activities of superoxide dismutase, catalase and glutathione
peroxidase decreased distinctly (P<0.05) when treated with
H2O2 in comparison to control cells, but, the treatment with
the leaf extracts in increasing concentrations (5µL / 10 µL / 20
µL) resulted in the increased activities of all the enzymatic
parameters (P<0.05). (Table 1).

DISCUSSION

The oxidative stress and related toxicological impact directly
alter major macromolecules (DNA, carbohydrates, Protein) of
the body. The impairment so caused brings about the
passiveness in the antioxidant defense system. The abrupt
fluctuating level of antioxidants gives rise to various
pathological conditions.

The various kinds of antioxidants have been recognized to
counter the toxicity of free radicals generated by oxidative
stress. SOD, CAT, GTx, glutathione reductase and some
minerals like Se, Mn, Cu and Zn are considered as antioxidants
of first line of defense. GSH, Vitamin C, uric acid, albumin,
bilirubin, Vitamin E, carotenoid and flavonoids etc. are
considered as antioxidants of second line of defense. As a
third line defensive antioxidants, complex group of enzymes
are being considered which plays significant role in repair of
damaged DNA, damaged protein, oxidized lipids and
peroxides. It is also supposed that third line antioxidants
effectively stop chain propagation of peroxyl lipid radicals

Table 1: Effect of leaf extract of Sphagneticola trilobata on various enzymatic activities of H2O2 induced lymphocytes of Oryctolagus
cuniculus L.

Parameters Group I(Control) Group II(H2O2 Group III(5µL Group IV(10µL Group V(20µL of
treated) of PLE and H2O2) of PLE and H2O2) PLE and H2O2)

Lipid peroxides (in mole MDA/ 0.08 ± 0.02 4.69 ± 0.04* 3.90 ± 0.03# 3.27 ± 0.04# 1.09 ± 0.03#
mg protein)(MDA)
Reduced Glutathione (µ moles / 6.29 ± 0.04 2.48 ± 0.03* 3.42 ± 0.03# 3.88 ± 0.02# 5.26 ± 0.03#
mg protein) (GSH)
Superoxide dismutase (Units/mg 3.86 ± 0.02 1.60 ± 0.03* 1.82 ± 0.03# 2.23 ± 0.02# 3.39 ± 0.03#
protein) (SOD)
Catalase µ moles of H2O2 consumed 6.21 ± 0.03 2.87 ± 0.03* 3.18 ± 0.02# 3.69 ± 0.03# 5.69 ± 0.05#
 / min. / mg protein (CAT)
Glutathione peroxide (µg of glutathione 10.84 ± 0.04 5.60 ± 0.10* 7.69 ± 0.06# 8.32 ± 0.03# 10.56 ± 0.02#
utilized / min. / mg proteins) (GPx)

PLE – Plant leaf extract ; * compared with control; # compared with H2O2
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(Gupta et al., 2006).

Lymphocytes contain a diversified redox and free radical
scavenging system (Robinson et al., 1993; Halliwell et al.,
1989) and are extensively screened for exposure of various
toxicants (Petushkova et al., 1996). The hydrogen peroxide
having capability to cross cell membrane and to stimulate
hydroxyl radical formation (Yu, 1994; Halliwell et al., 1986),
so in the present study hydrogen peroxide was used to induce
oxidative stress in the lymphocytes of Oryctolagus cuniculus
L. For present study, it was supposed that leaf extract of
Spagneticola trilobata can also cross the membrane in vitro
and can also neutralize the free radicals and check the lipid
peroxidation in H2O2 stressed cell. The hypothesis was tested
in the present investigation. We found increased activity of
malondialdehyde due to activation of lipid peroxidation in
H2O2 treated lymphocytes. It is inferred that during the process,
excessive free radicals was generated and attacked on fatty
acid components of membrane lipid resulting in membrane
rigidity and receptor realignment (Kaplan et al., 1995; Nawak
et al., 2002). The concept of increased free radical formation
was also found supported by decrease in reduced glutathione
in H2O2 treated lymphocytes (Spiesky et al., 1985; Demir et
al., 2003).

In the present study we found marked disturbances in GSH
metabolism supported by decreased activity of superoxide
dismutase, catalase and glutathione peroxidase in H2O2 treated
lymphocytes of Oractolagus cuniculus.
The literature regarding property of Sphagneticola trilobata
(Wedelia trilobata) is not available except Govindappa et al.,
2011. They studied antioxidant activity of leaf, stem and flower
crude ethanolic extract, measured the ability to scavenge DPPH
free radicals and compared with standard / ascorbic acid and
butylated hydroxytouene (BHT). They observed that ethanol
extract of leaf had higher activity than that of stem and flower.

But evaluation of antioxidant property of plant by assay of
enzymatic parameters in in vitro cultured and H2O2 induced
lymphocyte was not studied previously. Although, Kumar, in
2009 has reported similar finding in H2O2 induced lymphocyte
of human by leaf extract of Adiantum capillus veneris. The
concept was also supported by Koke et al., 1990 and Hashim
et al., 2005.

Our conclusion is the leaf extract of Sphagneticola trilobata
showed ameliorative effect against toxicity caused by free
radicals with increased dose.
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