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Objective: To investigate the ability of the methanolic extract of pineapple peel to attenuate
alcohol-induced changes in total phospholipids and lipid peroxidation in brain tissues.
Methods: Oxidative stress was induced by oral administration of ethanol (20% w/v) at a dosage
of 5 ml/kg bw in rats. After 28 days of treatment, the rats were fasted overnight and sacrificed
by cervical dislocation. Brain tissues were assayed for total phospholipid (TP) content and
malondialdehyde (MDA). Results: Administration of alcohol significantly caused a reduction

Keywords: in TP content. Treatment with pineapple peel extract significantly increased the TP content.
Brain Significant high levels of MDA was observed in alcohol—fed rats, treatment with pineapple
Malondialdehyde peel extract significantly reduced the MDA levels. Conclusions: Results obtained from this
Total phospholipids study indicates that pineapple peel extract protects against alcohol-induced changes in total
Alcohol phospholipids and lipid peroxidation in brain tissues.

1. Introduction

The brain is one of the organs rich in phospholipids,
which provide the building blocks for different membrane
structureslll. Phospholipids are important components
of mammalian cells with a variety of biological functions
including provision of structural integrity for protein
function, energy reservoir and precursors for various
second messengers(2l. These phospholipids are rather rich
in long—chain polyunsaturated fatty acids, particularly in
docosahexaenoic acid (DHA) and arachidonic acid (AA)31.

Alcohol has been reported to be the most frequently
abused drug throughout the worldi4l. Chronic alcohol
consumption leads to several metabolic disorders including
hepatic and extra hepatic diseases, which are instigated
by reactive oxygen species (ROS) generation as found in
liver, heart and brain, leading to cellular damagel5l. ROS
damages many cellular components: cellular proteins, DNA
and membrane phospholipids. Continuous administration
of ethanol to mice have been shown to cause a reduction
in the proportion of polyunsaturated fatty acids found in
phospholipids of brain synaptosomesitl. This can also be
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attributed to lipid peroxidation induced alcohol-generated
free radicals. Lipid peroxidation degrades membrane
polysaturated fatty acids with production of aldehydes such
as malondialdehyde (MDA), 4-hydroxynonenal (HNE) and
acrolein with disruption of membranes and alteration of
their functionl7l.

Pineapple (Ananas cosmosus) is a popular fruit which
grows in the tropics and sub—tropics. They are native
to Central and Southern America and belong to the
Bromeliaceae. Their nutritional and medicinal properties
have been widely studied. They are rich in the antioxidants
namely flavonoids, vitamin A and Ci8l. The peels are well
known ingredients in ethno medicine. Correia et all9l
established a relationship between antioxidant activity, 3
—glucosidase and total phenolic content in pineapple peel/
soy flour extracts.

This paper reports the ability of the methanolic extract of
pineapple peel to attenuate alcohol-induced changes in
total phospholipids and lipid peroxides in rats.

2. Materials and methods

2.1. Plant materials

Pineapple peels were collected from a fruit seller at
Oshodi, Lagos, Nigeria. They were rinsed in distilled
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water to remove dirt. They were air dried and grounded to
fine texture with laboratory mill and were extracted with
methanol for 8—10 hours, distilled and concentrated using
steam bath and then stored for subsequent use.

2.2. Anumals

Thirty male albino rats weighing 95-120 g were used for
the present investigation. They were reared at the Animal
House of the Biochemistry Department of Bells University
of Technology, Ota, Nigeria.

They were acclimatized for two weeks on normal diet of
pelletized mouse chow, with water given ad libitum at room
temperature with a 12—hour light and dark cycle before the
commencement of the experiment. The rats were divided
into six groups, each consisting of five animals.

Rates in Group 1 as control group were treated with
distilled water only (5 mL/kg body weight (bw), Group
2 as negative control with ethanol only, Group 3 with
ethanol+pineapple peel extract (2.5 mL/kg bw), Group 4
with ethanol + pineapple peel extract (5 mL/kg bw), Group
5 with pineapple peel extract only (5 mL/kg bw), Group 6
with ethanol+distilled water (5 ml/kg bw). Oxidative stress
was induced by oral administration of ethanol (20% w/v) at
a dose of 5 ml/kg bw. The treatment lasted for 28 days. The
dose of ethanol, pineapple peel extract and the period of
treatment were selected on the basis of previous studies by
Faremi et all101.

At the end of the treatment, the rats were fasted overnight
and sacrificed by cervical dislocation. Brain tissue samples
were collected by dissecting the skulls and stored at < 2 “C
until further analysis.

The animals used in the present study were maintained
in accordance with the approval of the Animal Ethical
Committee, Bells University of Technology, Ota, Nigeria.

2.3. Lipid extraction

The total lipids were extracted with chloroform/methanol
(2:1, v/v) as described by Folch ez alil1l. Briefly, the stored
brain tissues were homogenized, respectively. 3 g of each
homogenates were taken and mixed with chloroform-
methanol (2:1, v/v) in a mixer. Non-lipid contaminants in
the extracted lipid were extracted into a 0.88% KCl solution.
The extracted lipids were further evaporated on a rotary
evaporator, and stored at =2 °C.

2.4. Measurement of total phospholipids (TP) and MDA

MDA was measured as described by Chowdhury and
Soulsbyl12]l. Total phospholipid content was determined
according to Bartlettl13].

2.5. Statistical analyss

Statistical significance was measured using One—Way
analysis of variance (ANOVA) and data were reported as
meanzstandard deviation. Statistical analyses were carried
out using SPSS for Windows, version 14.0 (SPSS Inc.
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Chicago, IL.USA).

3. Results

Results for TP content are presented in Table 1.
Administration of alcohol reduced the TP content by 13.75%.
Treatment with pineapple peel extract at 2.5 mlL/kg bw had
no significant effect on the alcohol-induced reduction of
TP. Rather it further reduced the TP content by 24.62%.
But treatment with pineapple extract at 5.0 mL/kg bw
significantly increased the TP content by 38.2%(P<0.05),
indicating a dose dependent response.

Table 1
Effect of pineapple peel extract on TP in brain tissues in brain tissues
of alcohol-induced oxidative stressed rats.

Group Level (mg/g protein)
Group 1 0.53 +0.01

Group 2 0.46 + 0.02

Group 3 0.35 +0.01

Group 4 0.84 + 0.09"

Group 5 0.28 £ 0.02

Group 6 0.53 £0.01

*: P<0.05, comparing to Group 2.

Results for MDA content are shown in Figure 1. Alcohol
significantly increased MDA level in brain tissues by 64.85%.
Treatment with pineapple peel extract at 2.5 mL/kg bw
significantly reduced the MDA level by 72.50%. Treatment
with pineapple peel extract at 5.0 mL/Kg bw was observed
to reduce the alcohol-induced MDA level by 25.00%. No
significant difference was observed between alcohol fed rats
(Group 2) and rats fed alcohol and distilled water (Group 6).
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Figure 1. Effect of pineapple peel extract on MDA in brain in brain
tissues of alcohol-induced oxidative stressed rats.

4. Discussion

Plants have been recognized for their ability to produce a
wealth of secondary metabolites and which is responsible for
their use in disease treatment and management for several
generations(14]. This paper reports the protective properties
of pineapple peel exiract against alcohol-induced changes
in total phospholipids and lipid peroxidation of brain
tissues.

Brain phospholipids, such as EFA’s, are fundamental
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to neuronal function, and are already being studied in
developmental neuropsychiatric disorders such as attention
deficit hyperactivity disorder and Schizophrenialisl.
Administration of alcohol was observed to significantly
reduced total phospholipids in brain tissues. Alcohol
could bring about this effect possibly by generating ROS
thereby inducing oxidative stress which has been reported
to be involved with several neuropsychiatric ailments(iel.
Brain tissues are rich in phospholipids which make them
susceptible to the damage by ROS[17]. Changes in total
phospholipids content can also have dramatic effects on the
physicochemical properties of membranes (in particular
causing membrane fluidity to vary substantially), which in
turn would alter the biological function of the membrane,
notably having a powerful effect on neurophysiological
sensitivityl18l. Treatment with pineapple peel extract at
5.0 mL/Kg increased the TP content of alcohol-fed rats,
indicating the protective properties of the peel against
alcohol—induced alteration of total phospholipids in brain
tissues.

Lipid peroxidation (LPO) has been reported to be a
marker of oxidative stress(19-201. It alters the organization
of the membrane by inducing changes in fluidity and
permeability(21l. Alcohol consumption has been reported
to increase lipid peroxide content in tissues(22l. Lipid
peroxidation results in the production of reactive molecules
such as MDA and HNE. In this present study, increased
MDA level was observed in alcohol-fed rats. Pineapple
peel extracts at 2.5 ml/kg significantly reduced the MDA
level. This findings corresponds to reports by Guliaeva et
al23] that increased lipid peroxidation results to decrease in
phospholipid content in rat brain.

Results obtained from this study indicate that pineapple
peel extract can protect against alcohol-induced changes
in total phospholipids and lipid peroxidation in brain
tissues. The extracts may have protective potentials against
neuropsychiatric ailments.
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