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ABSTRACT

Gongronema latifolium is a herbaceous plant consumed as a traditional folk medicine. The aim of
this work is to evaluate the anti-lipid peroxidation activity and other antioxidant effects of the plant
leaf extract of Gongronema latifolium using various in vitro models. Lipid peroxidation was first
induced in egg yolk and bovine liver homogenate using the ascorbate-ferrous system and
incubated with the plant extract at different concentrations. In another experiment, hydrogen
peroxide was used to induce erythrocyte hemolysis and lipid peroxidation and those erythrocytes
were incubated with the extract. Finally the potential ferrous reducing ability, hydroxyl radical and
hydrogen peroxide scavenging activities of the plant extract were also analyzed. It revealed that the
leaf extract significantly reduced chemically-induced lipid peroxidation in both homogenates when
compared to quercetin. The extract also reduced both hydrogen peroxide-induced hemolysis and
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neutraceutically.

lipid peroxidation in erythrocytes. The extract also possessed significant abilities to reduce ferric
ions, scavenge both hydroxyl radicals and hydrogen peroxide. In most cases, the responses were
concentration-dependent (p < 0.05). The findings are ascribed to the important phytochemicals
which are antioxidant in nature hence the plant could be exploited both pharmacologically and

Keywords: Gongronema latifolium; lipid peroxidation; hemolysis; erythrocytes; antioxidant.

1. INTRODUCTION

Over the years it has been proved that the use of
botanicals as alternative medicine could be more
beneficial to mankind than conventional
medicine. Up till date, several regions of the
world rely on plants/plant-derived products as the
first line treatment against many ailments [1].
One key factor is that there are less frequent side
effects from the use of plants when compared
to conventional chemotherapy. Plants are
considered therapeutic because of the presence
of bioactive phytochemicals most of which are
secondary metabolites [2,3]. The use of
medicinal plants in the management and
treatment of diseases is as old as mankind and is
still an important alternative therapy in many
regions of the world [4]. The biomedical
potentials of a lot of plants have been
investigated using different models however the
utilization of these plants does not correlate with
their reported bioactivities.

Gongronema latifolium (Asclepiadaceae) is a
herbaceous, non-woody plant widespread in the
tropical and sub-tropical regions of the world [5].
The plant is consumed as a spice, vegetable in
local desserts and as a traditional folk medicine
[6]. Chemical analysis of the leaves revealed the
presence of various phytochemicals, minerals,
protein and fat which may contribute to the
observed medicinal value of the plant [6,7]. The
aim of this study was to elucidate the effect of
Gongronema latifolium leaf extract on chemicaly-
induced lipid peroxidation on egg yolk and bovine
liver homogenates. Other in vitro antioxidant
properties were also evaluated.

2. MATERIALS AND METHODS

2.1 Chemicals and Reagents

All chemical and reagents were commercially
available and of analytical grade thus used
without further purification. All buffers and
solutions were prepared using double glass
distilled water. Where necessary, buffers were
stored at 4°C.
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2.2 Plant Material

The leaves of the plant were harvested from
Amassoma, Bayelsa State, Nigeria. The plant
was identified by Prof | Ogidi of the Department
of Crop Production, Niger Delta University,
Amassoma, Bayelsa State. A voucher specimen
is deposited in a plant house of the University.
The leaves were sundried and ground using a
waring blender and soaked in absolute methanol
for 3 days at room temperature in the dark. The
contents were filtered and the filtrate
concentrated using a rotary evaporator at 40°C.
It was further dried to a paste and various
concentrations (50 — 500 pg/ml) of the extract
were made using distilled water.

2.3 Preparation of Homogenates

A weighed portion of fresh bovine liver (bought
from the local market) was rinsed, blotted and
homogenized in 0.02 M phosphate buffered
saline (pH 7.4) to give a 10% homogenate.
Similarly, egg yolk was also dissolved in same
buffer to give 10% homogenate. Both
homogenates were centrifuged at 750 x g for 20
min at 4°C. Supernatants (otherwise referred to
as the homogenate in later sections) were used
for the anti-lipid peroxidation analysis.

2.4 Anti-lipid Peroxidation Assay

The ability of the leaf extract to inhibit lipid
peroxidation was performed according to the
method of Yoshiyuki et al. [8] with some
modifications. Initial assay mixture was made up
of 0.1 ml of 0.04 M ferrous chloride, 0.1 ml of 0.1
mM ascorbic acid, 0.2 ml of 0.02 M phosphate
buffer (pH 7.4), 0.5 ml of homogenate and 0.5
mL of either extract or control (quercetin
monohydrate). Distilled water (1.8 ml) and 2 mL
of 2% thiobarbituric acid were also added and
contents were incubated for 30 min in a boiling
water bath. After cooling, n-butanol (5 mL) was
added and shaking vigorously. The n-butanol
layer was collected via centrifugation and the
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absorbance was measured at 532 nm. Results
were expressed as relative activity.

2.5 Reduction of Erythrocyte Hemolysis

The ability of the extract to inhibit erythrocyte
hemolysis was performed as reported by Okoko
and Ere [9]. First of all, whole blood was
collected from a volunteer via vein and delivered
into heparinized tubes and centrifuged at 2880 x
g for 10 min at 4°C. Plasma was removed and
cells washed and finally re-suspended in 0.02 M
phosphate buffer (pH 7.4) to 5% hematocrit level.
Erythrocytes were immediately used for further
studies.

For the assay, erythrocytes (200 uL) were first
incubated with 100 yL of 100 pM hydrogen
peroxide in order to induce hemolysis. The
extract or control (200 pL) was added, gently
swirled and incubated for 3 hrs at 37°C. The tube
was allowed to cool and 8 mL of phosphate
buffered saline (0.02 M, pH 7.4) was added and
centrifuged at 2880 x g for 10 min. Absorbance
of the supernatant was measured 540 nm using
a UV-Vis spectrophotometer. The inhibitory
activity was expressed as relative activity [9].

2.6 Reduction
Peroxidation

of Erythrocyte Lipid

The ability of the extract to reduce erythrocyte
lipid peroxidation was performed according to
Okoko and Ere [9] as modified [10]. Briefly, 200
uL of erythrocytes were incubated with 100 pL of
100 pM hydrogen peroxide and 200 ul of test
solution. The contents were swirled and
incubated for 1 hr at 37°C. Reaction was stopped
by adding 2 ml of thiobarbituric acid stock
reagent (15% w/v TCA, 0.375% TBA, 0.25 M
HCI) and incubated in a boiling water bath for 15
min. After cooling, precipitate was removed via
centrifugation and absorbance of the supernatant
was measured at 532 nm. The inhibitory activity
was expressed as relative activity [9].

2.7 Ferric Reducing Ability

The ability of the extract to reduce ferric ions was
determined according to the method of Oyaizu
[11] with some modifications. Assay mixture
consisted of 0.5 ml of phosphate buffer (0.2 M,
pH 6.6), 5 ml of test sample (extract or vitamin C)
and 0.5 ml of 1% potassium ferricyanide.
Contents were incubated for 20 min at 50°C.
Upon cooling, 0.5 ml of 10% trichloroacetic acid
was added to the mixture and centrifuged at 750
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x g for 10 min. Upper layer (0.5 ml) was mixed
with 0.5 ml of distilled water and 0.5 ml of ferric
chloride and incubated at room temperature for
10 min. Absorbance was finally read at 700 nm.
Increasing absorbance indicates increasing
reducing ability.

2.8 Hydroxyl Radical Scavenging Assay

Hydroxyl radical scavenging activity was
investigated using the method described by Bera
et al. [12]. Briefly, 0.02 ml of ferric chloride (0.02
M) and 0.05 ml of phenanthroline (0.04 M), 1 ml
of phosphate buffer (0.02M, pH 7.2) and 1 ml of
sample or control were introduce into a test tube.
The reaction was initiated by adding 0.05 ml of
hydrogen peroxide (7 mM). The tube was
incubated for 5 min at room temperature and
absorbance was measured at 560 nm. Hydroxyl
radical scavenging activity was expressed as
relative scavenging activity as reported [10].

29 Hydrogen Peroxide

Activity

Scavenging

The Hydrogen peroxide scavenging activity was
determined according to the method of Ruch et
al. [13] with some modifications. Briefly 0.5 ml of
either extract or control was delivered into a test
tube followed by 0.6 ml of 40 mM hydrogen
peroxide (prepared in 0.02 M phosphate buffer,
pH 7.4). Tube was incubated for 10 min at room
temperature. Absorbance was measured at 230
nm against a reagent blank. The hydrogen
peroxide scavenging activity was also expressed
as relative activity [10].

2.10 Statistical Analysis

Representative readings were expressed as
mean * S.E.M from four replicates. Quercetin
monohydrate was used as the control for the
anti-lipid peroxidation assays while vitamin C
was used for the other assays. Data were
analyzed by analysis of variance followed by the
Tukey test with p < 0.05 being considered
indicative of a statistical difference between
mean values. The Past3 package was used for
the analysis. Values with different superscript
letters differ significantly.

3. RESULTS
3.1 Anti-lipid Peroxidation Ability
The anti-lipid peroxidation ability of the extract is

shown in Fig. 1. It revealed that the plant extract
possessed significant anti-lipid peroxidation
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ability on both tissue homogenates (egg yolk and
liver) when compared to the reference quercetin.
In both cases, the response was concentration-
dependent (p < 0.05).

3.2 Erythrocyte Hemolysis and Lipid
Peroxidation

The ability of the extract to reduce hydrogen
peroxide-induced erythrocyte hemolysis and lipid
peroxidation is shown in Fig. 2. The plant extract
significantly inhibited both hemolysis and lipid
peroxidation in erythrocytes when compared to
the standard (Vitamin C). There was no
significant difference in the inhibition of
hemolysis when erythrocytes were treated with
50 pg/ml and 100 pg/ml of the extract (p > 0.05)

o
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inhibition of lipid peroxidation was concentration-
dependent (p < 0.05).

3.3 Other Antioxidant Activities

The reducing ability, hydrogen peroxide and
hydroxyl radical scavenging activities of the
extract are shown in Fig. 3. It revealed that the
extract possessed significant abilities to reduce
ferric ions, scavenge hydrogen peroxide and
hydroxyl radicals when compared to the
standard. There was no significant difference in
the reducing ability from 50 pg/ml to 200 pg/ml (p
> 0.05). However, the hydrogen peroxide and
hydroxyl radical scavenging activities of the
extract were concentration-dependent (p < 0.05).
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Fig. 1. Inhibitory effect of Gongronema latifolium leaf extract on ferrous-ascorbate induced
lipid peroxidation on (A) liver homogenate (B) Egg yolk homogenate
Each bar represents mean + SEM from six replicate experiments. Values having different superscript letters differ
significantly (P < 0.05). Quercetin (control) was used at 100 ug/ml
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Fig. 2. Inhibitory effect of Gongronema latifolium leaf extract of hydrogen peroxide induced (A)
hemolysis and (B) lipid peroxidation in erythrocytes
Each bar represents mean + SEM from six replicate experiments. Values having different superscript letters differ
significantly (p < 0.05). Vitamin C (control) was used at 100 ug/ml
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Fig. 3. (A) Reducing ability, (B) hydroxyl radical scavenging activity and (C) hydrogen peroxide
scavenging activities of Gongronema latifolium leaf extract
Each bar represents mean + SEM from six replicate experiments. Values having different superscript letters differ
significantly (P < 0.05). Vitamin C (control) was used at 100 ug/ml

4. DISCUSSION

The production of oxidants in biological system is
indispensable since they are produced as a
result of normal cellular metabolism and
environmental factors. However their activities
are kept in check by robust antioxidant systems
which are either enzymatic or non-enzymatic.
Should an imbalance occur in favour of the
oxidants, oxidative stress occurs which has been
implicated in various disorders such as diabetes,
cardiovascular disorders, cancer, inflammation,
ageing etc [14,15]. Reactive oxygen species
target DNA, proteins, lipids and other
components of the cell thereby causing
cumulative cellular damage which could be
irreversible  [16,17]. In  membranes, the
peroxidation of lipids (called lipid peroxidation)
alters the integrity of the cell which plays a major
role in several disease conditions [18].

In the current work, chemically-induced lipid
peroxidation in tissue homogenates was reduced
by the Gongronema latifolium leaf extract. In the
experiment, lipid peroxidation in egg yolk and
liver tissue homogenate was induced by the
ferrous/ascorbate system. Ferrous ions are the
most powerful pro-oxidant redox active metals
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that accelerate lipid peroxidation via the Fenton
reaction thus minimizing ferrous ions may afford
protection against oxidative damage by inhibiting
production of ROS and lipid peroxidation [19].
The extract also reduced erythrocyte hemolysis
and lipid peroxidation induced by hydrogen
peroxide. Erythrocytes have high amounts of
polyunsaturated fatty acids, high cell
concentration of oxygen and hemoglobin thus
are highly susceptible to oxidative attack [20,21].
Erythrocyte hemolysis has been implicated in
some disorders such as [-thalassaemia,
sickle cell anemia, paroxysmal nocturnal
hemoglobinuria, hereditary spherocytosis and
glucose-6-phosphate dehydrogenase deficiency
and this can increase the susceptibility of the
erythrocyte to peroxidation [22,23]. Hydrogen
peroxide is an important reactive oxygen species
that easily diffuses into cells and tissues. Though
a signal molecule, it can be also be converted to
the hydroxyl radical in the presence of redox
active metals [24,25]. The hydroxyl radical is
considered the most potent oxidant and one of
the most reactive biologically active free radical
[26].

Form the above, any set of conditions that
scavenge hydrogen peroxide, hydroxyl radicals
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and probably reduce redox active metals could
be protective. The findings in the current
experiment reveal that the plant extract
scavenged both hydrogen peroxide and
hydroxyl radical in addition to possessing
significant ability to reduce redox active metal ion
(Fig. 3).

It has been reported that various phytochemicals
protect cells by chelating and/or reducing redox
active metals in addition to donating hydrogen
and electrons to quench biologically active
free radicals [27,28]. Flavonoids, polyphenols,
carotenoids, alkaloids and terpenoids are some
important phytochemicals that possess immense
antioxidant activities [27,29-31] which have been
detected in the plant [32,33].

5. CONCLUSION

In conclusion, the observed bioactivity of the
plant extract is attributed to the antioxidant
phytochemicals that may have acted in synergy
and this may be the basis of the reported
traditional uses. Further experiments to elucidate
the antioxidant nature of the plant in cell based
systems is ongoing with the aim to characterize
important bioactive compounds.
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