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Objective: To investigate the anti-diabetic activity of Azadirachta Indicausing IDDM and NIDDM animal

Methods: Streptozotocin induced models of IDDM (65 mg/kg, iv) as well as NIDDM model (90 mg/kg,
i.pin neonates) were given neem leaf extract (NLE, 1 g/kg, po) for 6 weeks and their anti-diabetic activity

was assessed.

Result: The treatment with insulin, aqueous NLE, aqueous NLE with insulin and insulin with aminogu-
anidine showed a fall in blood glucose levels of 80, 45.4, 38.02 and 77-65% whereas in NIDDM model,
a fall of 53.95 and 60.50% were observed with glibenclamide and NLE.

Conclusion:
in IDDM and NIDDM.
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INTRODUCTION

Azadirachata Indica (F: Meliaceae, Hindi: neem) has
been shown to possess number of pharmacological
effects like cardiovascular, antimicrobial, immuno-
modulatory *. One of the properties of neem has been
its hypoglycaemic effect. Different parts like seed
and leaf extract have been shown to possess hy-
poglycaemic effect 2345, Earlier observation in this
laboratory has shown that NLE has moderate
hypolycaemic activity and significant antihypergly-
caemic activity in normal rats®. Hence the antidiabetic
activity of NLE was evaluated in animal models of
IDDM and NIDDM. The NLE was compared with
aminoguanidine, an inhibitor of nonenzymic glycosy-
lation and which prevents formation of advanced
glycosylated end product (AGEP).

MATERIALS AND METHODS

Male albino rats of Wistar strains (200-300g) were
used. IDDM was induced’ by injecting streptozo-
tocin (STZ) to adult rats in a dose of 65 mg/kg. i.v. in
0.1M citrated buffer, pH 4.5, Rats were kept fasted
overnight but were given water ad libitum. After 48
hours of STZ injection, blood samples were taken
from retroorbital plexus of conscious rats. Blood glu-

CCorrespondence: B.P. Srinivasan )

Aqueous extract of NLE has a good therapeutic potential as anti-hyperglycaemic agent

cose estimations were done by glucose oxidase
method®. The standardized aqueous neem leaf ex-
tract (NLE) was used for the treatment. Animals were
divided into six groups. The drug or saline treatment
was given daily in the morning for 4 weeks. Group |
(non diabetic control ) and Group Il (diabetic con-
trol) were given distilled water. Groups IlI, IV, V and
VI were administered insulin NPH (5U/kg, s.c.), NLE
(1g/kg, p.o.), NLE (1g/kg, p.o.) with insulin NPH (5U/
kg, s.c.) and insulin NPH (5U/kg,s.c.) aminoguanidine
(AMG,100 mg/kg, p.o.) respectively. After 4 weeks
of treatment, blood glucose estimations were done.

NIDDM was induced® by administration of STZ (90
mg/kg, i.p.) to 2 days old neonatal rats dissolved in
0.1M citrated buffer, pH 4.5. The rats were kept fasted
overnight but had free access to water. After 6 weeks
of STZ injection, glucose estimations were carried
out. The rats were divided into 4 groups (6-10 ani-
mals in each) . Groups | and Il (non-diabetic and
diabetic control groups) were given distilled water
(p.0.). Group IlIl and IV received NLE (1g/kg, p.o.)
and glibenclamide (0.025 mg/kg, p.o.) respectively
daily in the morning. After 6 weeks of treatment, blood
glucose estimations were done. Glucose tolerance
test was done by administering glucose (50% wi/v,
2.5 g/kg) and estimating blood glucose levels at
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Figure 1. Blood glucose levels after 4 weeks of treatment in IDDM animal model (mean + SEM)
*P <0.05 when compared to control.
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Figure 2. Blood glucose level after 6 weeks of treatment with NLE and glibenclamide in NIDDM animal model.
A,B : Blood glucose levels before and after 6 weeks of treatment with saline/drug in diabetic animals respectively.
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*P <0.001 when compared to non-diabetic control group; **P <0.001 when compared to diabetic control group.
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Figure 3. Effect of NLE and Glibenlamide on Oral GTT in NIDDM model.
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15,30,45,60,90 and 120 minutes. All the rats were
subjected to oral GTT before and after 6 weeks of
daily treatment of NLE (1g/kg) and glibenclamide
(0.025 mg/kg). Results were statistically analysed
using ANOVA. P values <0.05 were considered sig-
nificant.

RESULTS

In IDDM animal models, a fall in blood glucose levels
of 80, 45.4, 38.02 and 77.65% were observed in
groups treated with insulin, NLE, NLE and insulin and
insulin with AMG respectively as compared to dia-
betic control group (Figure 1).

In NIDDM models, both glibenclamide and NLE sig-
nificantly reduced the blood glucose level (p <0.001)
and the effect of NLE (1g/kg) was greater than that
of glibenclamide (Figure 2).

The NLE (1g/kg) and glibenclamide (0.025 mg/kg)
significantly increased (P< 0.001) the tolerance for
glucose (Figure 3). However in diabetic control

animals, there was extreme rise in blood glucose
which was not found to be normalised.

DISCUSSION

The study shows that in case of IDDM, both insulin
as well as NLE treatment produced hypoglycaemia
and the hypolycaemic effect of NLE was lesser than
that of insulin. It was also observed that insulin ef-
fect was reduced when combined with NLE whereas
the AMG had no effect. This is in conformity with the
observation of Nicholls and Mandel**. However in
IDDM model, where there is complete loss of b cells,
NLE causes a reduction of blood sugar probably by
increasing the uptake of glucose peripherally but in-
hibits the action of insulin by inhibiting glycogenesis.
These results are in variance with the conclusion of
Chattopadhyay et al ** who showed that A. Indica
failed to modify the effect of insulin. However the lack
of NLE effect in IDDM model was indicated by
Santoshkumari and Devi 2.
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In case of NIDDM, NLE showed significant hypogly-
caemic effect similar to glibenclamide. indicating a
sulphonylurea like action as suggested by Luscombe
and Taha'?. It may also act by modifying the periph-
eral uptake of glucose and probably increasing the
sensitivity of insulin receptor®.

Our results also indicate that in case of NIDDM rats
both first as well as second phase of insulin response
to glucose load are impaired whereas NLE and ref-
erence drug treatment improved glucose tolerance .
It may be due to restoration of delayed insulin re-
sponse or due to inhibition of intestinal absorption of
glucose.

Thus the present experiments show that NLE has
significant hypoglycaemic effect in both IDDM as well
as NIDDM models and also improved glucose toler-
ance. It has got potential as an oral hypoglycaemic
agent in NIDDM.
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