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ABSTRACT :

Insulin-dependent and non-insulin dependent diabetes is a common and serious metabolic disorder

throughout the world. These conditions lead to excess glucose in the blood due to production of insufficient

amount of insulin or unable to use of insulin in the body cells. In the present study diabetes was induced by

intra peritoneal administration of Alloxan (150mg/kg b.w) and ethanolic extract of Azadirachta indica

leaves (500mg/kg bw) was orally administered for 28 days. Blood Glucose tests as well as SGPT, SGOT,

ALP and Bilirubin levels were estimated. It was analysed that serum glucose levels as well as SGPT,

SGOT, ALP and Bilirubin levels significantly decrease due to oral administration of ethanolic extract of

Azadirachta indica leaves. This study suggests that Azadirachta indica possesses antidiabetic as well as

hepatoprotective effects.
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INTRODUCTION:

Diabetes mellitus is a common prevalent disease,
affecting the citizens of both developed and
developing countries. According to International
diabetes federation, 382 million people have diabetes
in 2013; by 2035 this will rise to 592 million. Diabetes
is caused by the abnormality of carbohydrate
metabolism which is linked to low blood insulin level
or insensitivity of target organs to insulin (ADA,
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2007). This disease complication is associated with
a high risk of atherosclerosis (Wakabayashi, et al.,
2004), coronary heart disease (Feher, 2004) and
peripheral vascular disease (Thomas, et al., 2004).
Different types of synthetic oral hypoglycemic agents
such as biguanides and sulfonylureas are available
along with insulin for the treatment of diabetes. There
is an increasing demand by patients to use the natural
products with antidiabetic activity to overcome the
side effects and toxicity of synthetic drugs (Flower,
2007). There are many reports of herbal extract
being used in Ayurvedic literature as antidiabetic
which are directly or indirectly used for the
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preparation of many modern drugs (Patwardhan, et
al., 2004). The herbal drugs with anti-diabetic activity
are yet to be commercially formulated as modern
medicines, even though they have been acclaimed
for their therapeutic properties in the traditional
medicine systems. The plants have potential source
of hypoglycemic drugs because many plants and
plant derived compounds have been used in the
treatment of diabetes. Many Indian plants have been
investigated for their beneficial use in different types
of diabetes and reported occur in numerous scientific
journals. Hence, they play an important role as
alternative medicine due to less side effects and low
cost. The active principles present in medicinal plants
have been reported to possess pancreatic beta cells
re-generating, insulin releasing and fighting the
problem of insulin resistance (Chattopadhyay, 1996;
and Chattopadhyay, 1999).

Different parts of  Neem (Azadirachta indica) is
most useful for traditional medicinal have antiseptic,
wound healing, skin disease curing and antiulcer
activity (Kirtikar, et al., 1933; Chopra, et al., 1956).
The hypoglycemic activities of its stem bark and
seeds have been reported by various researchers
(Biswas, et al., 2002; Ebong, et al., 2008).
Azadirachtin, Nimbin, Nimbidin and Nimbidiol are
effective alkaloids found in Neem (Chawla, et al.,
1994). They act not only as blood purifiers but also
controls sugar level very effectively. It has been
reported that an aqueous extract of tender leaves of
neem tree reduced blood sugar in dogs (Murthy, et

al., 1978). Aqueous extract of Neem leaves
significantly decreases blood sugar level and prevents
adrenaline as well as glucose-induced
hyperglycaemia (Shukla, et al., 1973). Aqueous leaf
extract  also reduces hyperglycaemia in
streptozotocin diabetes and the effect is possibly due
to presence of a flavonoid, Quercetin (Nuraliev, et
al., 1992). A significant hypoglycaemic effect was
also observed by feeding Neem oil to fasting rabbits.
Recently, hypoglycaemic effect was observed with
leaf extract and seed oil, in normal as well as Alloxan-
induced diabetic rabbits (Khosla, et al., 2000). The
possible mechanisms underlying the hypoglycaemic
activity of the aqueous leaf extract have also been
discussed (Chattopadhyay, 1996).

The aim of the present study was to investigate the
anti-hyperglycemic activity of ethanolic extract of
Azadirachta indica leaves on Alloxan induced
diabetic mice and its protective effect on liver.

MATERIALS AND METHODS:

Experimental animals:

8 weeks old male Swiss albino mice (25 to 30g)
were carried out and acclimatized till 2 weeks at
laboratory condition.  Animals were housed in animal
house at 25°C ± 2°C with 12 - 12 hrs dark- light
cycle. Standard food and water provided ad libitum
throughout the experimental period. Animals care and
handling were taken according to standard protocol.
This project was approved by the DRC, Department
of Biochemistry, Patna University, Patna.
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Plant material:

Fresh matured leaves of Azadirachta indica (Neem)
were harvested from Science College Campus,
Patna University, Patna and was identified by Dr. S.
R. Padmadeo, Professor, Department of Botany,
Patna University, Patna (Bihar). The leaves were
washed with distilled water and dried completely
under the mild sun. Crushed with electrical grinder
in coarse powder and soaked in absolute ethanol
(95%) for 48 hours. The supernatant was collected
and the residue was further soaked in absolute
ethanol (95%) for 24 hours. The supernatant was
collected and filtered. The filtrate was subjected to
Rota vapour extraction at a temperature below 60°C
for 24 hours. The concentrated form of the extract
was obtained and freeze-dried by lyophilisation. The
dose was finally made to 500mg/kg body weight for
oral administration after the LD50 estimation.

Induction of diabetes:

Alloxan (150mg/kg bw) was prepared in distilled
water and administered intra-peritoneal to the mice
three times at the interval of 72 hrs. Diabetes was
confirmed by blood sugar test, with the help of
glucometer (Lever Check Pvt. Ltd.) and its chemical
method. Animals have more than 250 mg/dl blood
sugar level were selected for further study and
maintained up to 4 days in diabetic condition for well
establishment.

Experimental protocol:

Mice were divided into three groups and each group
had 6 mice as follows: Group I:  Normal Control

Azadirachta indica

(NC), Group II: Alloxan induced diabetic Control
(DC) and Group III: A. indica treated (500mg/kg
bw) Alloxan induced diabetic group. A. indica (500
mg/kg bw) was orally administered daily for 28 days.
Whole blood was collected from retro orbital vein
puncture into sodium fluoride treated tubes for
estimation of glucose and blood was collected in
plane tubes for other biochemical test. Serum was
separated by centrifugation at 2500rpm at 4°C for
15 minutes.

Statistical Analysis :

Comparison between control and drug treated
groups were analysed by Graph Pad Prizm 5.04
software with one way ANOVA. The results were
expressed as mean ± Standard Error of Mean
(S.E.M), N = 6. P-Values < 0.05 were considered
to be statistically significant.

RESULTS:

This investigation showed that 120 ± 1.8 mg/dl blood
glucose level in normal control, in alloxan control
group blood glucose (390 ± 23.7mg/dl, P<0.001)
was observed and in Azadirachta indica treated
group blood glucose concentration was observed
225 ± 12.3 mg/dl, P< 0.01 (Fig.1).On the other
hand, the present data also indicated that there was
a significant (P<0.001) elevation in SGPT, SGOT,
ALP and Bilirubin level in diabetic control mice when
compared with non diabetic control mice. The oral
administration of A.indica extracts (500mg/kg/b.wt.)
to diabetic mice significantly (P<0.01) improved the
SGPT, SGOT, ALP and Bilirubin as compared to
diabetic control group (Figures 2, 3, 4 and 5) that
denote its hepatoprotective activities.
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Fig1. Blood glucose concentration in different
groups of mice (data shown mean values of six
replicate)

Fig 2. SGPT concentration in different groups of
mice (data shown mean values of six replicate)

Fig 3. SGOT concentration in different group of
mice (data shown mean values of six replicate)

Fig4. ALP concentration in different groups of mice
(data shown mean values of six replicate

Fig 5. Bilirubin concentration in different groups of
mice (data shown mean values of six replicate)
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DISCUSSION:

Diabetes is a serious metabolic disorder with micro
and macrovascular complications that results in
significant morbidity and mortality (Wakabayashi, et
al., 2004; Feher, 2004; and Thomas, et al., 2004).
Different  animals like mice and rat were
hyperglycemic by intraperitonial induction of  Alloxan
through shrinking the pancreatic -cell and insulin
secretion was decreased (Szkudelski, 2001;
(Hussein, et al., and 2006; Badole, et al., 2006).
After treatment with A. indica leaves (500mg/kg/
bw) to Alloxan induced diabetic mice, blood glucose
reduced upto 42%. Diabetes mellitus is one of the
commonest causes of liver failure and hepatomegaly
reported by (Chatila, et al., 1996). SGPT, SGOT,
ALP and Bilirubin are important assay in the
diagnosis of liver damage (Agarwal, et al., 2012).
It was analysed that increased concentration of
SGPT, SGOT, ALP and Bilirubin may be due to the
leakage of these enzymes (Navarro, et al., 1993)
that indicate the hepatotoxic effect (Defronzo, et al.,
1999; and Tanaka, et al., 1988). These activity are
in the absence of insulin because it increases the
availability of amino acid in diabetes which is
responsible for ketogenesis and gluconeogenesis
(Chalasani, et al., 2004). Alloxan induced diabetes
increases ALP activity 2 times (Roy,  1998 and
Vuksan, 2000) and Bile acids also induced ALP
synthesis allowing the leakage into serum (Kaplan,
1986; Kaplan, 1993).

After treatment of A. indica for 28 days to alloxan
induced mice showed antidiabetic effect as the
serum glucose levels reached their normal levels and
also controlled SGPT, SGOT and Bilirubin levels
denote the antitoxic effects. A. indica have
hepatoprotective against drug induced injury (Kale,
et al., 2003; and Chattopadhyay, et al., 2003,
2005) although in this study the hepatotoxity was
caused by diabetes.
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