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ABSTRACT

Introduction: Vernonia amygdalina is a tropical plant commonly used in the local treatment of ailments because it is
assumed that it possesses medicinal properties. Objective: The mediating role of its leaf extract in ameliorating oxidative
stress is explored in this investigation. Methods: The leave samples were collected, air dried, homogenized and sieved
to obtain particle sizes of < 0.250mm. Aqueous and methanolic extracts of samples were obtained and used to assay for
free radical scavenging activity, reducing power and the extent of lipid peroxidation in liver and kidneys were determined.
Standard analytical methods were used in all assays. Results: Free radicals inhibitions and reducing powers of extracts
were found to increase with increasing extracts concentrations, with highest inhibitions obtained as 98.80 + 6.45 and
77.99 = 6.34% in aqueous and methanol, as against 100.00 = 0.00% respective controls of ascorbic acid and Butylated
Hydroxytoluene (BHT). Reducing powers of extracts increased with progressive increases in extracts concentrations, with
1.23 + 6.34mgRE/g for aqueous and 0.53 = 0.04mgRE/g in methanol, as compared with respective controls of 2.13 +
0.04 and 2.49 = 0.03 respectively. The inhibitory concentrations (IC50) for aqueous and MeOH extracts are 2.0mg/mL
and 2.3mg/mL respectively. For reducing power, it was 4.2mgRE/g and 2.2mgRE/g respectively, as against 2.8 mgRE/g
and 2.96mgRE/g for Vit C and BHT controls respectively. The leave extracts of Vernonia amygdalina significantly (p<0.05)
increased lipid peroxidations in liver and kidneys of rats. Conclusion: Itis therefore assumed that V. amygdalina possesses
properties which could act as a strong free radical quencher. However, for proper characterisation, further investigations
are required to isolate the active ingredient(s) particularly influencing this likely process.
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INTRODUCTION

The most potentially harmful effects of oxygen are due to
the formation and activity of a number of highly Reactive
Oxygen Species (ROS), which can affect DNA integrity,
or the stability of cell lipid bilayer. I'ree radicals and other
ROS are derived either from normal essential metabolic
processes in the human body or from external sources
such as exposure to xenobiotics. Free radical formation
occurs continuously in the cells as a consequence of both
enzymatic and nonenzymatic reactions under normal
conditions. Enzymatic reactions, which serve as source
of free radicals, include those involved in the respiratory
chain, in phagocytosis, in prostaglandin synthesis, and in

the cytochrome P, system [1].

Plants have been widely accepted as one of the main sources
of prophylactic and chemopreventive drug discovery and
development [2]. An example of such plant is Veronica
amygdalina. The leaves of veronica amygdalina are eaten,
after crushing and washing thoroughly to reduce bitterness.
All parts of the plant are pharmacologically applied in
phyto-medicine to treat various discases and infections in
addition to antitumourigenic properties reportedly ascribed
to the plant [3, 4].

Plants like the living cells of the body have antioxidants.
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The antioxidant activity of Vernonia amygdalina has
been attributed to the presence of flavonoids [5]. The
antioxidant mechanism of Vernonia amygdalina had been
justified in some studies. For example, it has been reported
to protect against carbon tetrachloride-induced liver injury
by inducing antioxidant and phase II enzymes [0], the
cytoprotective activities of boiled, cold, and methanolic
extracts of the plant had been documented [7], as well as
the antioxidant effects of an aqueous extract of Vernonia
amygdalina  leaves against acetaminophen-induced
hepatotoxicity and oxidative stress in mice [§].

Traditionally, the leaves of Vernonia amygdalina are
consumed by many under normal health conditions
particularly in Nigeria where it is used as soup ingredient
after washing the leaves to reduce its alkaloid content.
In view of the wide acceptability and usefulness of this
plant, in addition to efforts by researchers to elucidate the
functionalities of this plant on different cell conditions,
there is still a dearth of comparative information on the
specific effect of Vernonia amygdalina consumption under
normal health conditions. Particularly as it affect free radical
mopping and lipid membrane integrity under normal
condition. In view of this, we designed this experiment to
examine the possible outcome of consuming aqueous and
alcoholic extracts of Vernonia amygdalina, with the aim to
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provide sufficient empirical information to this identified
lapse.

MATERIALS AND METHODS
Experimental animals

Adult male Wistar albino rats of weight range 150- 200g.
The rats were housed in cages under standard conditions
(12h light / 12h dark, 25°C £2°C) and were acclimatized
for 7 days prior to experimentation. They were fed with
standard diet (product of Pfizer Nigeria Ltd), with free
access to tap water. All procedures in this study conformed
to the guiding principles for research involving animals
as recommended by the Declaration of Helsinki and the
Guiding Principles in the care and use of Animals and
approved by Department Committee on the Use and Care
of Animals.

Study design

The study was a 4 x5x3 design of sixty (60) rats, divided
into four groups of fifteen rats per group, with each group
consisting of three animals. Groups I and II were controls
and received graded volumes (1-5ml) of ascorbic acid
(Asa) and Butylated Hydroxyl Toluene (BHT) respectively.
Groups III and IV received graded volumes (1-5ml) of
aqueous (Aq) leaf extract and Methanol (MeOH) extract
of V. Amygdalina respectively. All animals in the cach
group received specific volume of extract irrespective of
body weight (bwt). All doses were administered through
gastric gavage twice daily for 28 days. At the end of the
experiments, blood samples were taken from the left
ventricle a day after the last dose of administration of
extracts into heparinised and plain tubes. The rats were
sacrificed by neck decapitation. Kidneys and livers organs
were removed, processed and homogenised with acid
washed sand, centrifuged at 3,000rpm for 5min to obtain
organ extracts used for analysis.

Plant sample collections and extracts preparations

Leaves of V. amygdalina were collected from natural
habitat within a community and authenticated in Botany
Department of the University, and voucher specimen
preserved in the laboratory for future reference. The leaves
were carefully sorted and washed without squeezing to
remove debris and dust particles, and then dried in an
uninhabited room at room temperature to constant weight.
Dried sample was pulverized using manual grinder and
sieved to obtain particle sizes of < 0.250mm. 10g each of
sample powder were soaked in 300ml of distilled water and
methanol respectively, and kept in refrigerator at 4°c for 48
hours for extractions.

The mixtures were shaken intermittently for complete
extraction. The resulting mixtures were rapidly filtered
through Whatman No 1 filter paper and later with
cotton wool to obtain a homogenous filtrate, which were
concentrated in vacuo at 38°C using a rotary evaporator.
The concentrates were allowed open in a water bath (40°C)
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for complete dryness, yielding 0.42g (4.20%) and 0.02g
(6.20%) in water and methanol respectively. Both extracts
were later reconstituted in100mL of distilled water and
methanol respectively. From these stocks, 1-5mg/mL were
prepared and refrigerated at 8°C until required for use.

Biochemical Analysis

Free radical scavenging activity of each plants were
analysed using DPPI (1, 1-dipheny-Zpicrylhydrazyl) dye
as described [9]. Serum and tissue MDAs were measured
bythiobarbituric acid assay procedure [10], which was
calibrated using 1,1,3,3, - tetracthoxypropane (Sigma
Chemicals, St. Louis, MO, USA.) as a standard, and results
were expressed as nanomoles of MDA,

Data Analysis

Data collected from this experiment were expressed as mean
+ SD and subjected to analysis of variance (ANOVA) using
computer software (Graphpad Prism 6.0 software). p<0.05
was considered significant and differences between means
were separated by Tukey-Kramer multiple comparisons
test.

RESULTS

Both MeOH and Aq extract of V. amygdalina showed strong
free radical inhibitory ability compared with reference. Free
radical inhibitory activity increases with concentration,
with highest inhibition of 98.80% in aqueous extract, with
significant reductions (p<0.05) in free radical inhibitory
ability of methanolic extracts from a concentration of 3-5
mg/ml (Table 1).

Table 1. Free radical scavenging activity (% inhibition) of V.
amygdalina leave Extracts

Conc. (mg/ml) Aqueous Methanol
Control 100 = 0.00 100 £ 0.00

1 58.50 + 7.34a 66.00 + 6.22a

2 75.00 + 5.00a 71.00 £ 3.11a

3 93.30 + 5.65a 74.90 + 8.32b

4 94.10 £ 6.02a 75.40 £ 5.08b

5 98.80 + 6.45a 77.99 +6.34b

Values with different letter superscript across rows are significantly
different (p<0.05)

Reducing powers of Aq extracts declined significantly
(p<0.05) from reference values, with similar declines
observed in methanol fractions of 3-5mg/ml (Table 2).

Lipid peroxidation markers showed membrane lipid stability
in liver up to 4mg/ml of MeOIl extract as compared to
significant membrane lipid instability with Aq extracts
on liver across the concentration line. On the other hand,
kidney tissue membrane was significantly perturbed with Aq
extract from 2mg/mL, and MeOll from 3mg/ml (Table 3).
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Table 2. Reducing power assay (mgRE/g) of V. amygdalina extracts
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Conc. Aqueous Methanolic
(mg/ml) Control (Asa) Test 1 Control (BHT) Test 2
1 0.55 +0.03a 0.29 £ 0.03b 0.41 £ 0.03a 0.43 +0.01a
2 0.86 + 0.05a 0.32 +0.05b 0.47 £ 0.05a 0.47 £0.01a
3 1.29 £ 0.04a 0.46 + 0.03b 1.93+0.03a 0.51 £ 0.04b
4 2.10 £ 0.05a 0.56 + 0.04b 2.00 £ 0.04a 0.51+0.02b
5 2.16 + 0.04a 1.23+0.02b 2.49 +0.03a 0.53 + 0.04b
Values with different letter superscript across rows are significantly different (p<0.05)
Table 3. Malondialdehyde (MDA) concentrations (nmol/mL) in organs of V. amygdalina treated rats.
Extract Conentrations (mg/ml)
Control 1 2 3 4 5
Liver (Aq) 0.87 £ 0.56a 2.45+0.35b 1.55 + 0.34c 2.72+0.42b 2.04 £0.39b 3.41+0.31d
(Me) 1.43 £ 0.08a 1.58 £ 0.12a 1.45 £ 0.54a 2.28 +0.25a 2.04 £0.39a 3.55+0.23b
Kidney (Aq) 2.07 £0.01a 2.89 +0.63a 4.17 £ 0.35b 3.69+0.12b 4.85+0.35b 5.58 + 0.38b
(Me) 2.27 £0.02a 2.69 + 0.05a 3.55 + 0.46a 4.51+0.08b 5.67 + 0.30b 8.51+1.43c

Values with different letter superscript across rows are significantly different (p<0.05)

DISCUSSION

The rational for using two polar solvent in this study derives
from the fact that the leaf is prepared and consumed with
polar solvent particularly water. Data from this work have
given insight to the free radical scavenging potentials
and reducing powers of V. amygdalina in aqueous and
methanolic media against standard antioxidant references
(Tables 1 and 2). Inhibition of free radicals with plant
extracts measures the reduction of purple 1, 1-dipheny-
2picrylhydrazyl dye to yellow. A comparison of result from
this study indicate Aq fraction of plant extract to be better
in free radical quenching than MeOH portion, probably as
a result of extraction efficiency of the solvent. However,
result and observation from this study strongly suggest
both plant extracts to have good potentials at higher
concentrations to inhibit free radicals comparatively better
than their respective Asa and BHT references. Since plant
based antioxidants are becoming preferred than synthetic
ones due to their multiple mechanisms of action and non-
toxic nature [11], it can be hypothesized that aqueous
extract of V. amygdalina will provide a better benefit for
the purpose of free radical quenching.

The reducing power of antioxidant determines its ability to
transform Fe’* to Fe?* in the presence of sample extract.
Both MecOH and Aq extracts were shown to exhibit
concentration dependent increases in reducing power. This
observation has been corroborated [12]. This study have
however shown that Aq extracts have stronger ability than
MeOH extract in reducing Fe’* under same condition,
improving in ability with increasing extracts concentrations.
Though, both extracts exhibited ability to reduce Fe**, their
powers fell short of their respective references of Asa and
BHT. An carlier report on similar study indicated contrary,
where increased extract concentration of plant extracts
J Invest Biochem e 2016 Vol 5 Issue 1

reduced Fe** better than BHT [13]. The implication of
this result is that aqueous medium is more efficacious than
methanol in extraction of phenolics from V. amygdalina
responsible for redox properties.

The liver and kidneys are two crucial organs in vertebrates
which functions must not be compromised. Free radicals
have the potentials to compromise tissues by molecular
abstractions from macromolecular components of cells
such DNA and polyunsaturated fatty acids which are
integral structural components of biological membranes
present in organs under consideration.

As earlier reported V. amygdalina containsl luteolin, luteolin
7-0-B-glucoside, and luteolin 7-O-B-glucoronoside which
may in part account for the ability of the plant to counteract
lipid peroxidation caused mainly by the action of reactive
oxygen species on polyunsaturated fatty acids [5]. The liver
and kidneys appear to be susceptible to lipid membrane
perturbation in presence of Aq fraction compared to the
alternative portion. The suspected susceptibility of both
organs needed to be further confirmed by histopathological
studies. On the other hand, MeOH fraction of extract did
not show significant perturbation of liver and kidneys cell
membranes, except from a concentration of 3mg/mL. If
as reported [5], the phytochemical that counteracts lipid
peroxidation in V. amygdalina is high, then it is likely to
partition higher in solvent than in Aq medium.

Conclusively, data from this study had shown that aqueous
extract of V. amygdalina could provide a better benefit for
the purpose of free radical quenching because it appears
to be more efficacious than methanol, probably in the
extraction of phenolics ascribed to be responsible for redox
properties, while MeOH fraction would appear to more
efficiently concentrate components that better stabilizes
lipid membranes.
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