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Abstract

Purpose: To evaluate the lipid peroxidation inhibiting and glutathione-sparing activities
(i.e., antioxidant effect) of Diospyros preussi seed oil in male Wistar albino rats.

Methods: The n-hexane extract of the seed (seed oil) of Diospyros preussi (DP) was tested for its
antioxidant properties against hydrogen peroxide (H-0Oz)-induced oxidative stress in male Wistar albino
rats by evaluating its lipid peroxidation inhibition and glutathione-sparing activity (free radical scavenging
effect). Vitamin E, at a dose of 4 ml/kg body weight, was used reference. These parameters were
determined in vivo by assaying the levels of thiobarbituric acid reactive substance (TBARS) and reduced
glutathione (GSH) in the serum of exposed and normal Wistar albino rats.

Results: At doses of 500 and 1000 mg/kg of DP seed oil, the values of thiobarbituric acid-reactive
substances, TBARS, (0.80 + 0.04 and 0.72 + 0.01 ug/ml, respectively) were not significantly different (p
< 0.05) from the TBARS level of 0.83 + 0.03 ug/ml induced by the reference, Vitamin E. Animals treated
with 1000, 500 and 200 mg/kg doses of DP seed oil manifested glutathione levels of 206.7 + 6.5, 188.0
+ 4.7 and 156.0£7.6 ug/100 ml of serum, respectively. These levels were significantly different from
each other at p < 0.05 as well as the level (138.7 + 8.0/100 ml) produced by the reference, Vitamin E.
Conclusion: The results indicate that DP seed oil significantly protected the rats from H>O--induced
oxidative stress. Furthermore, its antioxidant effect is dose-related.
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INTRODUCTION

Trees and shrubs with medicinal and
nutritional potentials abound in the tropics [1].
Several of these plants produce fruits which
have been identified to be nutritionally
important [2]. One of such, Diospyros preussi
(Ebenaceae Gurke), which comprises 450 —
500 species, is widely distributed across the
tropics, with the greatest diversity of species
in Indomalaya [3]. Members are mostly
evergreen and native to the tropics and sub-
tropics, with a few deciduous species native
to temperate regions [3]. Diospyros preussi is
a tree with small solitary white flowers
shaped like lanterns or bells, and fruits once
a year [4,5]. Its fruits are eaten by woodland
animals and humans; and the seeds are
usually thrown away. The heartwood may
cause dermatitis [6] while its seed is large,
endospermic and oily [4]. D. preussi is
economically important for its timber and
fruits.

Reactive oxygen species (ROS), such as
superoxide anion, hydrogen peroxide,
hydroxyl radical, nitric oxide, and peroxynitrite
radical play an important role in oxidative
stress related to the pathogenesis of various
diseases [7,8]. In healthy individuals,
endogenously produced free radicals are
neutralised by a battery of antioxidants. Thus,
oxidative stress is generated when
equilibrium favours free radicals generation
as a result of a depletion of antioxidant levels.
The oxidation of lipids, DNA, proteins,
carbohydrates, and other molecules, and
glutathione depletion by toxic ROS may
cause DNA mutation and/or severe damage
to target cells or tissues, and this often
results in cell senescence and death [9].

Antioxidant agents of natural origin have
attracted special interest because they can
protect the human body from free radicals
[10]. Moreover, knowledge and application of
such potential antioxidant activities in
reducing oxidative stress in vivo has
prompted many investigators to search for
potent and cost-effective antioxidants from

various plant sources [9,11,12]. These
research studies have contributed to new and
renewed public interests worldwide in herbal
medicines, health foods and nutritional
supplements [9]. The present study was
aimed at evaluating the lipid peroxidation
inhibition and glutathione-sparing activities of
D. preussi seed oil in male Wistar albino rats
subjected to H,O,-induced oxidative stress.

EXPERIMENTAL
D. preussi seeds

The seeds were collected from Nsukka,
Enugu State, Nigeria, and were authenticated
by Mr JA Ekekwe of the Department of
Botany, University of Nigeria, Nsukka. A
voucher specimen, no. UNH/204, was
deposited at the department’s herbarium. The
seeds were air-dried at ambient temperature
and pulverised to a coarse powder. The seed
oil was subsequently extracted in a soxhlet
apparatus at 65 - 70 °C with n-hexane as
solvent for 8 h. The extract was dried in
vacuo at less than 40 °C in a rotating
evaporator to obtain golden vyellow oil.
Percent oil yield was estimated
gravimetrically.

Animals

Male Wistar albino rats (83 — 120 g; 8 - 12
weeks old) were used for the investigation.
The rats were obtained from the Faculty of
Veterinary Medicine of the same university,
and were fed Top Feeds starter/chick mash
obtained commercially. The animals were
handled in accordance with the guidelines of
the University of Nigeria Ethical Committee
on the use of experimental animals and
humans in bioresearch [13]. The animal study
was approved by the ethics committee.

H.0,-induced oxidative stress
Eighteen rats were housed in cages and
divided into six groups of three each. Group |

(normal control) was given Tween 80 in a
single daily dose of 5.0 ml/kg body weight per
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oral (p.o.) for 4 days and single hydrogen
peroxide (H.O,, 20 %v/v) doses of 0.5 and
1.0 ml/kg intraperitoneally (i.p.) as well on the
third and fourth day, respectively. Group I
(H>0, control) received a single daily dose of
0.5 ml HyO./kg i.p. for 3 days and a single
dose of 1.0 ml H,O./kg i.p. on day 4. Group
[l (vitamin E control) received a daily dose of
4.08 ml/g of vitamin E (1000 IU, d-alpha-
tocopheryl acetate soft-gel capsule) p.o. for 4
days, and single doses of 0.5 and 1.0 ml/kg
of H,O, i.p. on days 3 and 4, respectively.
Groups IV, V and VI (test groups) received a
single daily dose of DP seed oil p.o. for 4
days (200, 500 and 1000 mg/kg,
respectively), and a single dose of 0.5 and
1.0 ml/kg of H,O, i.p. as well on days 3 and
4, respectively. After treatment for 4 days, the
animals were fasted for 24 h but had free
access to water. They were sacrificed on the
fith day and blood collected via ocular
puncture. The blood samples were
centrifuged and sera collected for lipid
peroxidation and glutathione assay. The
procedure used in this investigation is a
modification of the method of Suja et al [12]

Lipid peroxidation assay

Lipid peroxidation in the supernatant fractions
was determined spectrophotometrically by
assessing the levels of thiobarbituric acid
reactive substances (TBARS), and
malondialdehyde (MDA), following the
method of Northwest Life Science Specialties
(NWLSS) [14]. Serum (0.4 ml) was mixed
with 1.6 ml of 0.5 mM Tris KCI buffer followed
by the addition of 0.5 ml of 2 % trichloroacetic
acid (TCA). 0.5 ml of 52 mM thiobarbituric
acid (TBA) was then added and the mixture
placed in a water bath for 45 min at 80 °C. At
the expiration of the incubation period, the
mixture was allowed to cool and centrifuged
at 3000 rpm for 10 min. The absorbance of
the clear supernatant was measured against
a reference blank of distilled water at 532 nm.
The concentration of TBARS was then
derived from the standard curve of lipid
peroxidation.

Glutathione assay

Serum glutathione levels were determined by
the method of NWLSS™ Gilutathione Assay
[15]. Serum (0.1 ml) of each sample was
taken in a test tube and made up to 1 ml with
distiled water. To this, 0.02 ml of 20 %
sodium sulphate solution was added and
properly shaken. Two minutes later, 0.02 ml
of 20 % lithium sulphate and 0.2 ml of 20 %
sodium carbonate were added, and shaken
properly. This was followed by the addition of
0.2 ml phosphorus 18 tungsten acid reagent.
Again, the tube was shaken and allowed to
stand for 4 min to develop maximum colour. It
was then made up to 2.5 ml with 2 % sodium
sulphate solution to prevent re-oxidation, and
absorbance read against a blank at 610 nm
within 10 min to avoid bleaching. The
glutathione concentration was then derived
from the standard curve for glutathione.

Statistical analysis

The results were expressed as mean £ SEM.
Means were compared for statistically
significant difference using one-way analysis
of variance (ANOVA). Effects were
considered significant at p < 0.05 in all cases.

RESULTS

An oil yield of 34.9 %, on a dry basis,
indicated that DP seed is a rich source of
neutral lipid. The results for lipid peroxidation
are shown in Table 1. The vehicle, Tween 80,
had no antioxidant activity as the extent of
lipid peroxidation in the normal control was
close to that of the H,O, control. DP seed oil
showed a dose-dependent lipid peroxidation
inhibiting property. At DP seed oil doses of
500 and 1000 mg/kg, the levels of TBARS
were lower than that of the vitamin E group
(1000 IU). However, the lipid peroxide
inhibition expressed by both the oil and
vitamin E, in relation to the normal control,
was significant at p < 0.05.

Table 1 also shows the glutathione-sparing
activity of the various animal groups. Atthe
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Table 1: Serum levels of thiobarbituric acid reactive substances (TBARS) and glutathione

Treatment group

TBARS (pg/ml)

Glutathione level (ug/100 ml)

Group | (Normal control) 1.26 +0.09 33.33 £5.96
Group Il (Negative control) 1.40+£0.12 10.67 £ 6.24
Group Il (Positive control)* 0.83 £0.03 138.67 £ 8.00
Group IV (200 mg/kg) 0.86 +0.02* 156.00 + 7.62"
Group V (500 mg/kg) 0.80 £ 0.04* 188.00 £ 4.72*
Group VI (1000 mg/kg) 0.72 +0.01* 206.67 + 6.47*

#4.08 mi/kg vit. E (1000 IU, d-alpha-tocopheryl acetate soft-gel capsule).

*o < 0.05, with respect to the positive control.
*p < 0.05, with respect to the positive control.

dose used, vitamin E maintained serum
glutathione level at 138.7 + 8.0 pg/100 ml
while the glutathione level in unprotected
animals (Group IlI) was 10.7 + 6.2 ug/100 ml.
In the normal control, the value was 33.3 +
6.0 pg/100 ml. The glutathione levels of
animals treated with DP seed oil doses of
200, 500 and 1000 mg/kg were 206.7 £ 6.5,
188.0 £ 4.7 and 156.00+7.62 ug/100 ml,
respectively. The results were dose-related
and significantly (p < 0.05) higher than that of
the corresponding value for vitamin E

DISCUSSION

Free radicals are believed to be involved in
bacterial and parasitic infections, lung
damage, inflammation, reperfusion injury,
cardiovascular disorders, atherosclerosis,
ageing and neoplastic diseases [16]. These
free radicals, also known as reactive oxygen
species (ROS), include oxygen and non-
oxygen radicals. Among the oxygen radicals
are singlet oxygen, superoxide anion,
hydrogen peroxide and hydroxyl radicals. In
biochemical systems, H,O, generates
extremely reactive hydroxyl radicals in the
presence of certain transition metal ions (e.g.
iron and copper) or by ultraviolet (UV)
photolysis [9]. Hydroxyl radicals can attack
DNA molecules, cause lipid peroxidation [17],
tissue damage, protein denaturation and
glutathione depletion [18].

Glutathione, a tripeptide with a thiol group, is
found in plants and animals in both its
reduced and dimeric forms. In the reduced

(monomeric) form, glutathione is a powerful
endogenous antioxidant, protecting biological
systems from degenerative damages
associated with ageing and oxidative stress
[18]. Glutathione participates in leukotriene
synthesis and is a co-factor for the enzyme,
glutathione peroxidase - an enzyme that
scavenges H>O, and other peroxides. This
selenium-containing enzyme, requiring
glutathione co-factor, is a major antioxidant
enzyme. Hence, oxidative imbalance will
result in depletion of glutathione, due to
increased activity of glutathione peroxidase,
in the face of oxidative stress generated by
H-O. and other peroxyl radicals.

Excessive lipid peroxidation among Group |
and Il animals, confirmed the ability of H,O»,
at the dose used, to induce oxidative stress in
animals. DP seed oil significantly inhibited
lipid peroxidation and glutathione depletion
arising from H,O,-induced oxidative stress.
Since lipid peroxidation and glutathione are
generated as a result of oxidative imbalance
and this imbalance was counteracted by DP
seed oil, the oil can be said to be an effective
antioxidant. Its antioxidant activity is probably
mediated through chain breaking which leads
to reduction of free radicals. Vitamin E shares
a similar mechanism [19]. It is known that
vitamin E and carotenoids (especially B-
carotene) are usually components of lipids
[20,21]. The antioxidant activities of these
phytochemicals are well established [19,21],
and have been demonstrated to exert their
effects via chain breaking [19, 22]. Although
total lipid analysis of DP seed oil is on-going,
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DP seed oil contains these compounds in
large amounts.

CONCLUSION

Our findings demonstrate the intrinsic ability
of DP seed oil to counteract oxidative
imbalance in rats. However, further studies
are required before it can be recommended
for use as a nutritional supplement, health
food and adjuvant in the management of
patho-oxidative disorders.
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