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ARTICLE INFO ABSTRACT

Article history: Diabetes is a metabolic disorder characterized by hyperglycaemia and it is fast becoming a
Rece?‘md ? May 2014 scourge in sub-Saharan Africa. The nutritional properties of developed fibre-enriched cake
Received in revised form 10 July 2014 and its protective potential against diabetic induced neurotoxicity in rats were investigated.
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Available online 24 July 2014 Fibre-enriched cake was developed from selected fruits and analysed for its nutritional and

sensory attributes. Rats were induced with diabetes by a single intraperitoneal injection
of alloxan and treated with the formulated cake. After 14 days treatment, the rats were

Zi{ ‘i’(‘;‘)’gg;:m sacrificed by cervical dislocation. Their brain tissues were accessed for reduced glutathione
Diabetes (GSH), catalase, superoxide dismutase (SOD) activities, protein content and lipid peroxida-
Food fibre tion as well as lipid profiles which cover for total cholesterol, triglycerides, HDL and LDL.

Oxidative stress Induction of diabetes led to significant reduction (p<0.05) of GSH, catalase, SOD activi-
ties and protein content. Feeding on the formulated cake led to their significant increase.
Decreased lipid peroxidation, total cholesterol, LDL and triglycerides, and increased con-
centration of HDL were also observed on feeding with the cake. These results indicate an
antioxidant protective potential of the fibre-enriched cake against diabetic-induced brain
toxicity. Thus, it can serve as an adjunct to dietary therapy for diabetes.
© 2014 The Authors. Published by Elsevier Ireland Ltd. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).

1. Introduction majorrole in these complications. A number of studies have
) ) ) implicated hyperglycaemia-induced oxidative stress in the
Diabetes have been described as a growing scourge aetiology of a variety functional and structural disorder in
which affects more than 12 million people in sub-Saharan the central and peripheral nervous system [13,20,10].
Africa (SSA), causing a major drain on her health resources Over the years, it has been documented that medicinal
already overburdened by other infectious diseases [19]. It plants are very effective in the treatment and manage-
is a metabolic disorder characterized by hyperglycaemia ment of diabetes [22]. The combination of two basic central
and is associated with long-term vascular complications factors, food and medication has been attributed to their
such as retinopathy, nephropathy, cardiopathy, and neu- utilization [14]. These plants are major source of fibre
ropathy [20]. Oxidative stress has been reported to play a with tremendous health benefits [9]. The health benefits

of dietary fibre have been reported in several studies. Dia-
betes prevalence has been shown to correlate with fibre
. > . Do intake among various populations [32,31]. Its consistent
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reported the hypoglyceamic and antidiabetic effect of fibre-
enriched snacks in diabetic rats [8].

This paper is a continuation of our study on the effect
fibre-enriched snacks on diabetes. It aims at reporting the
nutritional properties of the cake and its protective poten-
tial against diabetic induced neurotoxicity in rats.

2. Materials and methods
2.1. Plant materials

Banana (Musa species), oranges (Citrus sinensis), water-
melon (Citrullus lanatus), pineapple (Ananas cosmosus) and
pawpaw (Carica papaya) were purchased from Ketu fruit
market, Ketu, Lagos, Nigeria. They were processed into fibre
paste as described by Erukainure et al. [10,9].

2.2. Production of high fibre cake

High fibre cake was produced as described by Erukain-
ure et al. [9].

2.3. Proximate analysis

The proximate nutritional qualities of the cake sample
were carried out according to the method of AOAC [3],
which covers for total protein, ash, fat, crude fibre, carbo-
hydrates and reducing sugar, respectively.

2.4. Sensory attributes

Sensory evaluation was conducted on the developed
cake according to the method described by Ihekoronye and
Ngoddy [17]. It was compared to readily available com-
mercial cake. They were given the reference codes YLQ and
PGE for the developed and commercial cake respectively.
The coded samples were presented to a 10-men panellist
to evaluate for the attributes: colour, texture, taste, crumb
grains, mouth feel, aroma, and overall acceptability. Scores
were given to the scales: (9) extremely acceptable, (8) very
acceptable, (7) moderately acceptable, (6) slightly accept-
able, (5) neither acceptable nor unacceptable, (4) slightly
unacceptable, (3) moderately unacceptable, (2) very unac-
ceptable and (1) extremely unacceptable.

2.5. Animals

Eighteen male albino rats of Wister strain weighing
about 150-200 g were used for the study. They were fed
on standard rat pellet diet (Ladoke feeds) and allowed to
adapt for one week. They were provided water ad libitum
and maintained under standard laboratory conditions of
natural photoperiod of 12-h light-dark cycle. The animals
used in the present study were maintained in accordance
with the approval of the Animal Ethical Committee, Uni-
versity of Lagos, Lagos, Nigeria. The approval number from
the Animal Institutional Ethical Committee is UL/CMUL/IEC
2011/1003.

2.6. Induction of diabetes

Diabetes was induced by a single intraperitoneal injec-
tion of 180 mg/kg of alloxan monohydrate in normal saline
water in a volume of about 3mL. After 72h of alloxan
injection, the diabetic rats (glucose level > 250 mg/dl) were
separated and used for the study.

2.7. Experimental design

The rats were divided into three groups, each consisting
of six animals:

Group 1 - normal rats + pelletized mouse chows.
Group 2 - diabetic (untreated).
Group 3 - diabetic + high fibre cake.

Treatment lasted for two weeks. At the end of the feed-
ing trials, the rats were fasted overnight and sacrificed by
cervical dislocation.

2.8. Preparation of tissue homogenates

The brain tissues were removed, rinsed in ice-cold 1.15%
KCl solution to wash off excess blood, blotted dry with filter
paper. They were homogenized in four parts of homogeniz-
ing buffer and centrifuged at 10,000 rpm for 15 min in an
ultracentrifuge at a temperature of —2 °C to get the mito-
chondrial fraction. The supernatant (post-mitochondrial
fraction) was decanted and stored at —4°C for subsequent
analysis. Each time the supernatant was outside the freezer,
it was kept in ice bags.

The protein content of the tissue fractions of the organs
were determined by Lowry’s method using bovine serum
albumin (BSA) as standard [24].

2.9. Determination of oxidative stress parameters

Lipid peroxidation was determined by measuring
malondialdehyde (MDA) formed by thiobarbituric acid
reaction (TBAR) [6]. Catalase (CAT) activity was estimated
by measuring the rate of decomposition of H,O, [2]. The
level of superoxide dismutase (SOD) activity was deter-
mined by the method of Misra and Fridovich [26]. While
the method of Ellman [7] was adopted in estimating the
activity of reduced glutathione (GSH).

2.10. Determination of hypolipidemic activities

Tissue total cholesterol, triglyceride and high density
lipoprotein (HDL) were measured by enzymatic colorimet-
ric method using Randox kits according to manufacturer’s
protocol. The concentration of low-density lipoprotein
(LDL) cholesterol was calculated by the formula of Fried-
wald et al. [12].

2.11. Statistical analysis
To address the biological variability, each set of exper-

iments was repeated at least three times (n=3) for
proximate analysis and six times for experimental rats
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