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Azadirachta indica is a popular tropical plant with medicinal properties
used for the treatment of various infections. Thirty-five young animals
were used in a 5 x 5 experimental design and were grouped according to
weight proximity and labeled as Control, Test A (0.25), Test B (0.50),
Test C (0.75) and Test D. (1.0). Data collected were subjected to one way
ANOVA using Graph pad Prism 6.0. Serum and liver tissues were
assayed for glucose, cholesterol, total protein, alanine aminotransferase
(ALT), aspartate aminotransferase (AST) and gamma glutamyl
transferase (GGT), superoxide dismutase (SOD), catalase and
malondialdehyde (MDA) using standard protocols. There were
significant (p<0.05) reductions in serum MDA, and cholesterol with a
significant (p<0.05) increase in liver total protein in comparison with
control. All other parameters were not significantly altered in comparison
with control. The impact of this result is that the aspartame modified
Azadirachta indica leave extracts could further enhance the lipid
peroxidation potential of the extracts and also protect against cholesterol

linked maladies.

1. Introduction

Aspartame (L-aspartyl-L-phenylalanine methyl ester) is an artificial di-peptide sweetener, present
in many unsweetened or sugar-free products [1]. The effects of aspartame have been studied on
various species, including humans, rats, mice and rabbits [2]. There is a report which provides an
overview of current knowledge regarding the metabolism and toxicity of aspartame. In the report,
an in-depth quality assessment of 15 toxicity studies were examined, and conclusion was drawn to
the effect that there was no consistent evidence that aspartame has adverse effects, either in
healthy individuals or in potentially susceptible groups [3].
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Phytochemicals are compounds found in plant materials. There are myriad of studies acclaiming
intake of phytochemicals to reduce the risk of oxidative stress-related diseases [4, 5] and
cardiovascular incidences occasioned by accumulation of cholesterol. Consumption of saturated
fat increases levels of low-density lipoprotein (LDL) cholesterol associated with cardiovascular
diseases (CVD). These findings have led to worldwide recommendations to reduce consumption
of saturated fat to decrease the risk of CVD [6, 7].

In addition to cholesterol, lipid peroxidation products such as the lipid peroxides have been
implicated as affecting health status. Lipid peroxidation is a degenerative process that affects
polyunsaturated fatty acids of membrane phospholipids under conditions of oxidative stress. This
process contributes to human aging and disease by disrupting the structural conformation, the
packing of lipid components and ultimately, the function of biological membranes [8].

Many tropical plants which have been assayed for their antioxidant activities are used traditionally
in the treatment of several human diseases. Among such plant is Azadirachta indica [9, 10].

Water soluble extract of A. indica leaves was found to possess significant hypoglycemic,
hypolipidemic, hepatoprotective, anti-fertility and hypotensive activities [11].

The main discriminator against the use of neem plant extract is the bitterness associated with it,
which reduces its acceptability and utilization, especially those having dislike for bitter product.
This challenge has been resolved by producing sugar coated neem products [12]. The availability
and affordability of these sugar coated products are issues of concern in developing regions of the
world. However, whether sweeteners such as aspartame can be used to affect the taste of these
extracts and still maintain the same biological effect against the aspartame free extract is of
interest because such information is scarce in literature.

This study is therefore designed to investigate the effect of aspartame modified neem extract on
some biochemical indicators particularly the cholesterol level and lipid peroxidation product. The
importance of this study derives from the fact that the abundant tree disliked by many for its
bitterness may become acceptable and hence increase the plant extract utility thereby improving
the general health status particularly of the low income groups.

2. Materials and Method

2.1. Animals and Diet

A total of thirty-five male albino rats of wistar strain (120 — 150g; 4 — 6 weeks old), purchased
from the animal house, College of Medicine, Ambrose Alli University, Ekpoma, were used for the
study. Animals were acclimatized to laboratory conditions one week before the commencement of
study, and caged in a temperature controlled room (27+1°C). Rats had free access to water and
standard rat diet. The experiments were conducted in accordance with ethical guidelines for
investigations in laboratory animals.

2.2. Plant Leaves and Extracts Preparation

The leaves of Azadirachta indica was collected from the university premises in Ekpoma Nigeria.
The plant sample was authenticated at Botany Department of the University. Leaves extract was
prepared by heating 300g of fresh water washed leaves in four litres of tap water to boil at 100°C
for 30mins. The extract was filtered through a cheese cloth. The volume obtained was divided into
five parts. To the first no aspartame was added (Control). To the second part was added 0.25¢g
aspartame (Test A), the third part contained 0.50g aspartame (Test B), the fourth part contained
0.75g (Test C) and the fifth part 1.0g (Test D) of aspartame respectively. These extracts were kept
refrigerated at 4°C.

2.3. Experimental Design
Animals were allocated into five (5) experimental groups of seven rats each (n=7) as follows:
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Control Group. These were given standard diet, water and aspartame free extract. Test A received
standard diet, water and extract containing 0.25g aspartame. Test B received standard diet, water
and extract containing 0.50g aspartame. Test C received standard diet, water and extract
containing 0.75¢g aspartame and test D received standard diet, water and extract containing 1g
aspartame.

2.4. Sample Collection

After 28 days of treatment, animals were decapitated and blood sample was collected from head
wound in a lithium heparin coated tubes. A portion of blood was taken in a separate tube to
harvest the serum which was stored at —20°C before analysis was carried out. Liver samples were
excised, trimmed of connective tissues, rinsed with saline to eliminate blood contamination, dried
by blotting with filter paper and weighed. The tissues were further kept in a freezer at -70°C
before analysis started. Serum was collected for determination of Glucose, Cholesterol, ALT,
AST, Total Protein, CAT, SOD and MDA.

2.4.1. Preparation of Liver Homogenate

A portion of the liver sample was weighed, perfused with saline and homogenized in chilled
potassium chloride (1.17%) using a homogenizer. The homogenates were centrifuged at 800g for
5 mins at 4°C to separate the nuclear debris. The supernatant so obtained was centrifuged at
10,500g for 20 mins at 4°C to get the post mitochondrial supernatant which was used to assay for
ALT, total protein, gamma glutamyl transferase, CAT, SOD and MDA activities. To the portion to
be used for MDA assay, 10 ul of Butylated Hydroxyl Toulene (BHT) (0.5M in acetonitrile) was
added to prevent homogenate from oxidation and the homogenate was stored at -70°C until
analysis started.

2.5  Biochemical Assay

2.5.1 Estimation of Catalase Activity

Catalase activity was assayed by the method of [13].

Briefly, the assay mixture consisted of 1.96 mL phosphate buffer (0.01 M, pH 7.0), 1.0 mL
hydrogen peroxide (0.2 M) and 0.04 mL PMS (10%) in a final volume of 3.0mL. About 2mL
dichromate acetic acid reagent was added in 1 mL of the reaction mixture, boiled for 10 minutes,
and then cooled. Changes in absorbance were recorded at 570 nm.

2.5.2 Estimation of Superoxide Dismutase

Levels of SOD in the cell-free supernatant were measured by the method of [14].

Briefly, Solution A: 1.3 mL of solution A (0.1 mM EDTA containing 50 mM NaCOs, pH 10.5).
Solution B: 0.5 mL 2, 3 of solution B (90 mm NBT-nitro blue tetrazolium dye). Solution C: 0.1
mL of solution C (0.6% TritonX-100 in solution A). Solution D: 0.1 mL of solution D (20 mM
Hydroxylamine hydrochloride, pH 6.0) was mixed and the rate of NBT reduction was recorded for
one minute at 560 nm. 0.1 mL of the supernatant was added to the test cuvette as well as reference
cuvette, which do not contain solution D. Finally, the percentage inhibition in the rate of reduction
of NBT was recorded as described above. One enzyme unit was expressed as inverse of the
amount of protein (mg) required in inhibiting the reduction rate by 50% in one minute.

2.5.3 Estimation of Malondialdehyde

As described by [15,16]; The Malondialdehyde (MDA) content, a measure of lipid peroxidation,
was assayed in the form of thiobarbituic acid reacting substances (TBARS). Briefly, the reaction
mixture consisted of 0.2 mL of 8.1% sodium dodecyl sulphate, 1.5 mL of 20% acetic acid
solution adjusted to pH 3.5 with sodium hydroxide mLxture was brought up to 4.0 mL with
distilled water and heated at 95°C for 60 mins. After cooling with tap water, 1.0 mL distilled water
and 5.0 mL of the mixture of n-butanol and pyridine (15:1 v/v) were added and centrifuged. The

25



A. O. Okpiabhele et al./Journal of Science and Technology Research 1(1) 2019 pp. 23-28

organic layer was taken out and its absorbance was measured at 532 nm and compared with those
obtained from MDA standards. The concentration values were calculated from absorption
measurements as standard absorption.

2.6 Assessment of Liver Enzymes and other Bio-molecules

Serum Alanine aminotransferase (ALT), Aspartate aminotransferase (AST) were assayed
according to the method described by [17]. Gamma glutamyl transferase (GGT-Ccromatest Kit)
manufactured by Linear Chemicals Spain, serum glucose [18], cholesterol [19] and total protein
[20] were analyzed spectrophotometrically, using commercially prepared reagent kits from
Randox.

2.7  Statistical Analysis

The results presented are the means + Standard Errors of Mean (SEM) of three replicates. The
recorded data were treated statistically using the one way analysis of variance and Instat Graph
pad Prism 6.0. The means were compared by Least Significant Difference test at p < 0.05.

3. Results and Discussion

Data collected from this study shows a significant (p<0.05) reduction in lipid peroxidation (MDA)
and catalase activities in sera of test groups administered extracts containing 0.50, 0.75 and 1g of
aspartame respectively as compared with the control group. Also analysis shows that there was no
significant changes (p>0.05) in SOD levels of various groups (Table 1). Cholesterol levels among
groups administered test extracts was significantly (p<0.05) reduced compared with control, while
other parameters remains statistically unchanged as shown in Table 2. Values obtained for liver
total proteins and MDA were significantly high in comparison with the control group; all other
parameters were not significantly altered in comparison with control (Table 3).

Table 1: MDA Levels and Antioxidant Enzymes Activities in Rat Serum Administered

Extracts
Parameters Control Test A Test B Test C Test D
MDA a a b b b
(nmiL) 247+£043° 281 £0.71° 1.32+£0.02° 1.42+0.23" 1.70+ 0.24

SOD (U/L) 1.98 +0.01° 1.99 + 0.01* 1.98 + 0.01° 1.98 + 0.02% 2.02 + 0.03"

25.97 = 28.03 = 21.77 = 21.48 21.87

CAT (UIL
( )0.79a 0.90° 0.31%¢ +0.10°¢  0.68%¢

Table 2: Some Serum Profiles in Rat Administered Extracts

Parameters Control Test A Test B Test C Test D
Total Proteins 37.50 = 67.45 = 72.90 = 57.95 + 52.65 +
(mg/dL) 3.30? 2.85° 2.60° 0.95°%¢ 2.25°

GGT (1U/L) 3.79 £ 0.03" 3.64 = 0.12% 3.79 + 0.26" 3.78 = 0.04* 3.74 + 0.08"

3.83+ 0.49 3.36 + 0.26 2.84 + 0.09 3.88 + 0.26
ALT (1U/L) 2.27 £ 0.03% b abec b

MDA(MmM/gTis 0.36 £ 0.36 0.38 £ 0.02 0.40 £ 0.03 0.41*0.01 0.39 = 0.03
sue) a b b b b

SOD

. 1.99 + 0.01* 1.99 + 0.01% 1.99 + 0.01* 1.97 + 0.01% 1.97 + 0.03%
(U/gT issue)
CAT 39.49 = 39.94 = 39.98 + 38.46 = 39.04 =
(mm/gTissue) 0.51° 0.02° 0.02 1.19°% 0.37°
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Table 3: Profile of Rat Liver Administered Extracts

Parameters Control Test A Test B Test C Test D
Glucose 6526+ 6500+ 6632+ 6447+ 6162+
(mgdL)  2.63° 2.37° 1.06° 1.30° 0.62°
Cholesterol 163.64+ 8631 6591+ 7329+  70.26%
(mgidL)  2.02° 3.41° 3.99°¢ 3.48¢ 2.37°4
:Otf', 9301+ 9345+ 9385+ 9635+  91.68+
(;ZIZ'C)S 0.09° 0.95° 3.56° 0.95° 1.62°
ALT (IUL) 19.47 + 19.83+ 1810+ 1914+ 2245+
0.68%" 0.87%" 0.86° 1.55%" 1.42°8
20.65 + 1931+ 1812+ 1810+ 1997+
AST (IUL) N X ; . X
0.05 0.79 0.86 0.86 0.83

The process of oxidative stress produces series of highly reactive intermediates such as hydrogen
peroxide, superoxide, and hydroxyl radicals which are capable of reacting with macromolecules,
and lipids leading to lipid peroxidation of biological membranes [21]. As stated by [22] and [23]
excessive high levels of free radicals cause damage to cellular proteins, membrane lipids and
nucleic acids, and eventually cell death.

In this study, the concentrations of Glucose, Cholesterol, as well as the activities of ALT, AST,
Total Protein, GGT, SOD, CAT and MDA were determined in the serum and liver of rats
administered graded concentrations of aspartame treated with Azadirachta indica extract. The data
shows reduction in the serum levels of cholesterol, CAT and MDA concentrations among the test
groups in comparison with the control group, while all other parameters (Glucose, AST, ALT,
Total Protein and SOD) were not significantly altered. The significant decrease in serum
cholesterol, CAT and MDA concentrations may be attributed to the anti-hyperlipidemic and
antioxidant properties of Azadirachta indica which represent a protective mechanism against the
development of atherosclerosis, cardiovascular disease and oxidative stress. This observation was
found to be consistent with the studies of [24] and [25]. [26] presented the liver as the largest
gland in the human body that secretes bile and contribute to the formation of certain blood
proteins and in the metabolism of carbohydrates, fats and proteins. Evaluation of liver total
proteins serves as a good criterion for assessing the secretory ability/functional capacity of the
liver. This study recorded a significant increase in total protein concentrations across the various
groups when compared with the control group, while all other parameters were not significantly
altered. Furthermore the elevation in serum total protein suggests an increase in functional activity
of the liver [27].

4. Conclusion
In conclusion, Azadirachta indica extract adjusted with graded amounts of aspartame may be
beneficial or safe as an oral remedy especially when the concentrations of cholesterol and lipid
peroxidation products (e.g. MDA) are assayed for as shown in this research work. Thus extract
obtained from A. Indica produces and stores in organs secondary metabolites that have been
demonstrated to be active against ailments [28].
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