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Antidiabetic Activity of Azadirachta excelsa Extract on Alloxan Induced

Diabetic Rats
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Abstract: Plant-based remedies have been used to treat numerous diseases for thousands of years in various parts of the
world. Azadirachta excelsa or sentang traditionally used by Malay as an agent for lowering blood glucose. The study was
designed to evaluate the antidiabetic properties of this plant by measuring the plasma blood glucose level, the percentage
of HbAlc and the plasma insulin level. Thirty two Sprague dawley rats were divided into four groups which received
different treatments. The first and second groups served as positive and negative control were treated with saline
respectively while the rats in the third group were received metformin. The fourth group was treated with ethanolic extract
of A. excelsa. After 14 days of treatment, the plant extract was significantly reduced the fasting blood glucose and the
concentration of HbAlc in diabetic rats by 72.89% and 6.58% respectively. The plasma insulin in diabetic rats was also
significantly increased after treated with plant extract. These results suggest that the ethanolic extract of 4. excelsa possess
antidiabetic activity by improving the insulin secretion, with consequent decrease in the level of plasma blood glucose and

HbAlc.
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INTRODUCTION

Diabetes mellitus is a heterogeneous metabolic disorder
that has affected substantial population regardless of sex, age
and socio economic status [1]. According to World Health
Organization, the number of diabetes cases in Southern Asia
and Western Pacific currently at 171 million and it was
expected to reach 336 million by the end of 2030 [2].
Specific diabetic risk factor such as glycation of protein
including haemoglobin and coagulation abnormalities, and
subsequent endothelial dysfunction, may also contribute to
cardiovascular complications. Glycosylated peptides are
elevated several folds in diabetics. The use of the
glycosylated hemoglobin (HbAlc) assay for long-term
diabetic monitoring of diabetic control is gaining much
wider use and acceptance [3].

There were many reviews on plants remedies that possess
experimental and clinical antidiabetic activity [4]. In
Malaysia, medicinal plants are used according to the folk
traditions of natives or people who came from India, China
or Arab countries. Such plants are used in formulations of
home remedies such as teas, decoctions or tinctures.
Azadirachta excelsa, a typical wild plant found in Malaysia.
Azadirachta is a genus from two species of trees in the
flowering plant of family Meliaceae. To our best knowledge,
the antidiabetic activity of this plant has not been
investigated scientifically. However, previous work was
reported that the chloroform extracts of A. excelsa stem
demonstrated anticancer activity [5]. Young shoots can be
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eaten in salad and are believed to be good for lowering blood
pressure.

MATERIALS AND METHODS
Preparation of Azadirachta excelsa Leaves Extract

The powdered leaves of A. excelsa were soaked in 70%
ethanol for two days at room temperature (37°C). The
suspension was then filtered to obtain the extract. The extract
was then evaporated using the rotary evaporator at 40°C until
it was completely dried [6]. A dark semi-solid material was
obtained and stored at 4°C to be used later on.

Induction of Diabetes

Rats weighing between 160 to 300g were fasted
overnight and injected by intraperitonial administration of
freshly prepared alloxan monohydrate (130 mg/kg) in saline
solution of pH 7.4. On day seventh, the rats showing stable
glycemic values above 130 mg/dl or 7.0 mmol/L were
considered diabetic and selected for further experimentation.
Blood glucose levels of the rats were estimated by collecting
the blood samples from the tail vain by using Glucometer
Accu-check Active.

Experimental Design

The rats were divided into four groups with six rats in
each group and treated orally twice a day as follows:

Group A: normal rats received saline.
Group B: diabetic rats received saline.
Group C: diabetic rats received metformin.

Group D: diabetic rats received ethanolic extract of A.
excelsa at dose of 500 mg/kg.
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Fig. (1). Plasma blood glucose in experimental rats before and after treatment. Data are expressed as means + SEM (n = 6). *a-P < 0.01
compared with the corresponding value for normal control rats; *b-P < 0.001 compared with the corresponding value for diabetic control
rats. Ae (4.excelsa ethanolic extracts treatment), Met (Metformin treatment), DC (Diabetic control), NC (Normal control).
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Fig. (2). The percentage of Hb,,. within 14 days of treatment. Data were expressed as means + SEM; n=6; Ae (4.excelsa ethanolic extracts
treatment), Met (Metformin treatment), DC (Diabetic control), NC (Normal control).

On day 15 of treatment, after 8 hours of fast, all animals
were scarified by decapitation. Blood were withdrawn for
blood glucose, HbAlc and insulin analysis while the uterine
were harvested for histological study.

Glycated Haemoglobin Assay

A 1.5uL of blood sample were collected with the
integrated sampling device by touching the surface of the
blood drop until it filled the capillary end. Later, the
sampling device was inserted into the Affinion Analyser
system. The sample was automatically diluted and mixed
with a buffer that lyses the erythrocytes and precipitates the
haemoglobin. The analyser evaluated the precipitation on the
membrane. The ratio between the glycated haemoglobin and
the total haemoglobin intensities was proportional to the
percentage Hbu, displayed on the Analyzer screen.

RESULTS
The Plasma Blood Glucose Level

The effects of 4. excelsa on blood glucose levels in
diabetic rats are given in Fig. (1). The plant extract has
produced a significant anti-hyperglycemic activity with
60.7% reduction in the blood glucose. Treatment of the
diabetic rats with metformin (50 mg/kg b.w) has resulted in
31.3% reduction in their blood glucose.

The Percentage of Hb,,

As shown in Fig. (2), the highest percentage of total
HbA1c was found in untreated diabetic rat which is 8.13%.
However, administration of metformin and ethanolic extracts
of A. excelsa for two weeks have successfully reduced the
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Fig. (3). The concentration of plasma insulin of each group after 14 days of treatment. Data were expressed as means + SEM; n=3; *
statistical significant versus diabetic control (p<0.05); Ae (4.excelsa ethanolic extracts treatment), Met (Metformin treatment), DC (Diabetic

control), NC (Normal control).

percentage of HbAlc which is 7.78% and 6.58%

respectively.
Plasma insulin

As showed in Fig. (3), the secretion of insulin was
suppressed effectively by a single intraperitoneal injection of
alloxan monohydrate. Administration of A. excelsa leaves
extract was significantly increases the plasma insulin level in
the diabetic rats. The finding seems to suggest that the plant
extracts work as antidiabetic agents via insulinogenic
activity. A. excelsa might stimulate an immediate insulin
secretion from the remnant B-cells or regenerated B-cells; as
observed in other plant extracts [7]. However, administration
of metformin during experimental period obviously failed to
modify the insulin level of diabetic rats.

DISCUSSION AND CONCLUSION

The use of plants for the treatment of patients with
diabetes is common throughout the world. In the present
study, alloxan-induced diabetic rats exhibit a significant
decrease in plasma glucose level when treated with A.
excelsa leaves extract. Glucose lowering effect of A. excelsa
might be due to stimulation of surviving B-cells of islets of
Langerhans leading to more insulin release. This was
confirmed by the increased levels of plasma insulin in
diabetic rats treated with 4. excelsa. The plant was caused a
large increase of plasma insulin in alloxan-treated animals
but had no effect on insulin in control rats.

Determining the glycated haemoglobin (HbAlc) serves
as an appropriate method for diabetic screening. Greater long
term variability in HbAlc increases the risk of diabetic
microangiopathies and macroangiopathies [8]. The risk of
cardiovascular disease has been shown to be elevated in
patients with types 2 diabetes mellitus with increase
fluctuations in HbAlc [9]. Previous work was reported the
increment of glycosylation proteins, including Hb found in
uncontrolled or poorly controlled diabetes [10]. Aligned with
other work [11], the high levels of HblAc was observed in

alloxan-induced diabetic rats together with corresponding
increased plasma glucose values. In our study, HbAlc
increased in diabetic animals compared to normal rats. A.
excelsa and metformin treatments reduced the HbAlc values
to near normal levels due to improved glycemic control.

These findings indicated that A. excelsa acts primarily as
antidiabetic agent by stimulating the secretion of insulin,
consequent with reduction of plasma blood glucose and
HbA 1c values.
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