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ABSTRACT
Alangium salvifolium is a commonly known herb in Indian system of medicine to treat various disorders including diabetes mellitus without
any scientific evidences. Therefore this study was designed to investigate in vivo hypoglycemic and antidiabetic potential of methanol extract
of fruits of Alangium salvifolium in glucose loaded animals and alloxan induced diabetic animals. In both the models Alangium salvifolium
reduced the blood glucose level when compared to diabetic control group and exert a significant hypoglycemic and antidiabetic activity.
However the potency of the herb was less than that of standard drug metformin. Alangium salvifolium methanol extract also reduced the rate
of body weight loss in normal and alloxan induced diabetic animals. The results of this study revealed the presence of a significant
antidiabetic potential of methanol extract of Alangium salvifolium in alloxan induced diabetic rats. On the basis of this further research work
is needed to investigate exact mechanism of action and also to isolate the active constituent/s responsible for the activity.
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INTRODUCTION
Diabetes mellitus (DM) currently is a major health
problem for the people of the world and is a chronic
metabolic disorder resulting from a variable interaction
of hereditary and environmental factors and is
characterized by abnormal insulin secretion or insulin
recaptor or post receptor events affecting metabolism
involving carbohydrates, proteins and fats in addition to
damaging liver, kidney and β cells of pancreas1. The
number of people suffering from the disease worldwide
is increasing at an alarming rate with a projected 366
million peoples likely to be diabetic by the year 2030 as
against 191 million estimated in 20002. From literature
review it has been revealed that 15 - 20% of diabetic
patients are suffering from insulin-dependent diabetes
mellitus (IDDM) or type-I3. In Type-I diabetes mellitus,
there is completely destruction of pancreatic β cells and
patient is unable to release insulin for maintaining the
blood glucose. In Type-II diabetes mellitus pancreatic β
cells partially destruct and/or formation of such proteins
opposing the insulin action. The IDDM is noted both in
adult and child hood. It is characterized by elevation of
both fasting and post-prandial blood sugar levels.
Chronic hyperglycemia during diabetes causes glycation
of body proteins that in turn leads to secondary
complications affecting eyes, kidneys, nerves and
arteries4. These may be delayed, lessened or prevented
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by maintaining blood glucose values close to normal in
modern medicine; no satisfactory effective therapy is still
available to cure the diabetes mellitus. Though insulin
therapy is also used for the management of diabetes
mellitus, but there are several drawbacks like insulin
resistance5, anorexia, nausea, brain atrophy and fatty
liver after chronic treatment. Besides the use of insulin
for the treatment of insulin dependent diabetes mellitus
(IDDM), other approaches for the control of
hyperglycemia include the use of amylin analogues
which regulate gastric emptying and inhibitors of
intestinal alpha glucosidases like acarbose, miglitol and
voglibiose which delay postprandial hyperglycemia.
Sulphonylureas, the most widely used class of drugs act
by closure of ATP dependent channel. Metformin, a
biguanide oral antidiabetic limits intestinal glucose
absorption. These drugs have certain effects like causing
hypoglycemia at higher doses, liver problems, lactic
acidosis and diarrhea. It is apparent that due to the side
effects of the currently used drugs, there is a need for a
safe agent with minimal adverse effects, which can be
taken for long durations. Though biguanides and
sulfonylureas are valuable in treatment of diabetes
mellitus, their use is restricted by their limited action,
pharmacokinetic properties, secondary failure rates and
accompanying side effects6. Moreover, these therapies
only partially compensate for metabolic derangements
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seen in diabetics and do not necessarily correct the
fundamental biochemical lesion7.
Recently, there has been increasing interest in the use of
medicinal plants. The use of medicinal plants in modern
medicine suffers from the fact that though hundreds of
plants are used in the world to prevent or to cure
diseases, scientific evidence in terms of modern
medicine is lacking in most cases. However today it is
necessary to provide scientific proof as whether to justify
the use of plant or its active principles8.
The plant Alangium salvifolium Linn is native to western
Africa, Madagascar, Southern and Eastern Asia (China,
Malaysia, Indonesia, India, and Philippines), tropical
Australia, the western Pacific Ocean islands and New
Caledonia. In India, it is found throughout the Hyderabad
forests and Sitamata wildlife sanctuary (Rajasthan)9. The
bark of the plant is used as an antipyretic, bitter
purgative, laxative, anthelminitic, used in skin disease
and astringent, as a hypotensive, in insanity, epilepsy,
jaundice and hepatitis. It is also used as abortifacient and
contraceptive. The leaves are antirheumatic, used in
common fever, as eye drops to cure conjunctivitis and
also in other ophthalmic disorders, as analgesic, for
external application on bone fracture, as antidote to
snake bite, in elephantiasis and diarrhea. The leaves are
also used as antifungal and antimalarial. The fruit is
eaten, but is not agreeable, are astringent and reputed in
the Indigenous system of medicine for laxative, tonic and
refrigerant properties and are useful in emaciation and
hemorrhage, also find use in ophthalmic disorders. The
seeds are employed for application on defective limbs of
children, in insanity, epilepsy and in paralysis. The seeds
are also reputed for their cooling and tonic properties and
also for their treatment of hemorrhage. They are used in
boils10-12.
The goal of the present study was to investigate the
antidiabetic profile of methanol extract of Alangium
salvifolium seeds by different models to corroborate its
ethnopharmacological uses.
MATERIALS AND METHODS
Plant Material
The seeds of Alangium salvifolium were collected from
the local market and were authenticated by Division of
taxonomy, National Botanical Research Institute (NBRI),
Lucknow
and
a
voucher
specimen
no.
NBRI/CIF/108/2010 was deposited in national herbarium
of NBRI, Lucknow for future reference.
Extract Preparation
The dried seeds of the plant (250 g) was comminuted to
powder passing through a 60 mesh and then extracted
with 95% methanol using a Soxhlet apparatus. The
extract was filtered through cotton wool plug and dried
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in vacuum on a rotary evaporator (buchi type) at 40–
500C. Complete dryness was achieved in a calcium
chloride desiccator and the dry extract was used for all
experimental studies.
Phytochemical Screening
The preliminary phytochemical screening of the crude
methanol extract of seeds of Alangium salvifolium was
carried out in order to ascertain the presence of its
constituents utilizing standard conventional protocols1315
. Phytochemical screening using thin layer
chromatography (TLC) was conducted for extract that
showed a potential antidiabetic activity against alloxan
induced rat diabetes model. Methanol extract was
applied 1cm above from the base of the TLC plates (0.25
mm, Macherey-Nagel, Germany). Development was
done using Ethyl acetate: Formic acid: Glacial acetic
acid: Water (100:11: 11:27) and Chloroform: methanol
(9.5:0.5) as solvent system specific for various
flavonoids and terpenoids respectively. Development of
the chromatograms were carried out using anisaldehydesulphuric acid spraying reagent and then plates were
heated at 1050C in a hot air oven till the spots were
developed16.
Animals
Healthy male albino Wister rats each weighing 170-200
g were used for study. The rats were housed in
polypropylene cages in animal house of BBDNITM,
Lucknow and maintained under standard conditions (12
h light and dark cycles, 25 ±30C and 55-60% relative
humidity). The animals were fed with a standard diet and
water ad libitum. The study was performed as per the
guidelines of IAEC (Institutional Animal Ethics
Committee) and Committee for purpose of control and
supervision of Experiments on Animals (CPCSEA) and
was
approved
by
approval
no.
BBDNITM/IAEC/01/2010.
Acute Toxic Study
The acute toxicity for the fruits of Alangium salvifolium
was determined in albino rats (170-200 g) by adopting
fixed dose method of CPCSEA (OECD guidelines No.
420). Animals were administered with increasing dose of
methanol extract (5, 50, 300, 2000 and 5000 mg/kg body
weight) to determine changes in parameters for assessing
toxicity. The animals were observed for behavior profile,
neurological profile and autonomic profile till fourteen
consecutive days. Correspondingly dose used for
pharmacological activity was finalized for methanol
extract17.
Induction Of Diabetes Mellitus
Twenty four male Albino Wistar rats weighing 170-200
grams were used for the study of the effects of Alangium
salvifolium extract on the blood glucose levels of the
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animals. The animals were fed on commercial feeds and
were given water ad libitum. The animals were fasted
from feeds for 12 hours before the commencement of
each experiment, but were allowed water ad libitum. The
rats were injected with alloxan mono hydrate suspended
in water at a dose of 120 mg/kg body weight
intraperitonealy. They were kept for the next 24 hours on
5% glucose solution bottles in their cages to prevent
hypoglycemia. After a period of three days the rats with
a blood glucose levels greater than 150 mg/dl were
considered diabetic and used for current research work17.
Experimental Procedure For Ogtt And Antidiabetic
Activity
The animals for oral glucose tolerance test were
randomly assigned into four groups of six rats in each
group (n=6) each as follows, namely
Group 1- Normal undiseased animals who only received
normal saline (Normal Control).
Group 2- Diseased animals who received glucose (1.75 g
/kg p. o.)
Group 3- Diseased animals who first received metformin
11.3 mg/kg and then glucose (2 hrs. later) 1.75g/kg p. o.
Group 4- Diseased animals treated methanol extract of
Alangium salvifolium 500 mg/kg
Oral glucose tolerance tests were performed on 16 hr
fasted Wister rats using 1.75 g glucose per kg body
weight fed orally (dissolved in water for injection)
through a canula fitted needle attached to syringe. Just
after glucose fed single dose of plant sample was also fed
to study the effect of the same on GTT. The control
group were fed equal amount of vehicle solutions
orally18.
In all the groups, blood was collected from the animal’s
tail vein at 0, 30, 60, 90 minutes after glucose feeding.
Simultaneously, blood glucose was measured by
trinder’s glucose oxidase method.
The animals for Alloxan-induced diabetic study were
randomly assigned into four groups (1-4) of six rats
(n=6) each as follows, namely
Group 1- Received only normal saline orally
Group 2- Diseased animals who received only alloxan
monohydrate (120 mg/kg i. p.) Diseased control
Group 3- Diseased animals who first received alloxan
monohydrate (120 mg/kg body weight) once and then
Metformin (standard drug) 11.3 mg/kg body weight for
21 days.
Group 4- Diseased animals treated methanolic extract of
Alangium salvifolium 500 mg/kg body weight for 21
days18.
Determination Of Blood Glucose Levels
Blood samples were collected by cutting the tail-tip of
the rats, for blood glucose determination at intervals of
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1st, 7th, 14th and 21st day. Determination of the blood
glucose level was done by the glucose-oxidase principle
using the ONE TOUCH Basic (Lifescan, Milpitas, CA)
instrument and results were reported as mg/dl.
Statistical Analysis
Blood glucose levels were expressed in mg/dl as mean ±
SEM (standard error of mean). The data were statistically
analyzed using one way ANOVA by Dunnett test. The
comparison was made reference group and test group
versus disease control group. The values of P<0.05 and
P<0.01 were considered as significant.
RESULTS AND DISCUSSION
Phytochemical Analysis
Freshly prepared extract were subjected to preliminary
phytochemical screening test for various constituents.
This revealed the presence of tannins, carbohydrates,
flavonoids, glycosides, alkaloids and gums and mucilage
mainly. Further thin layer chromatography studies
confirmed the presence of these phytoconstituents in the
extract.
PHARMACOLOGICAL SCREENING
Determination Of Acute Toxicity
After using various dose levels in various groups the
toxicological data was determined for methanol extract
of Alangium salvifolium. No mortality was seen upto
dose as high as 5 gm/kg body weight by following
OECD guidelines. So dose well below the possibly toxic
(approximately 1/10th) of 5 g/kg body weight was taken
ie. 500 mg/kg body weight dose was taken for further
experiment.
Group I- normal control; Group II- Diseased control;
GroupIII-Diseased animals treated with standard drug
Metformin; Group IV- Diseased animals treated
methanol extract of Alangium salvifolium 500 mg/kg
DISCUSSION AND CONCLUSION
This study firstly evaluated the hypoglycemic effect of
Alangium salvifolium in glucose induced hyperglycemia
and alloxan induced diabetic rats. It was found that
pretreatment of Alangium salvifolium methanol extract in
normal rats at a dose level of 500 mg/kg body weight
caused a partial prevention of hyperglycemia induced by
glucose (1.75 g/kg body weight). Methanol extract
significantly reduced the blood glucose level after 90
minute of administration when compared to control
group. In alloxan induced diabetes rat Alangium
salvifolium methanolic extract showed a significant
decrease in blood glucose level when treated for 21 days
at a dose level of 500 mg/kg body weight.
It was also observed that Alangium salvifolium seeds
methanol extract when administered to alloxan induced
diabetic rats, the weight loss was reversed and the animal
returned to near normal when compared to disease
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control group. The ability of the methanol extract of fruit
to protect body weight loss seems to be due to its ability
to reduce hyperglycemia.
The possible mechanism by which seeds bring about a
decrease in blood sugar level may be by potentiating of
the insulin effect of plasma by increasing either the
pancreatic secretion of insulin from β cells of the islets of
Langerhans or its release from the bound form. A
number of other plants have been reported to exert
hypoglycemic activity through insulin releasestimulatory effect.
To our knowledge, this is the first study in which
methanol extract of seeds of Alangium salvifolium was
proved in vivo a potent hypoglycemic/antihyperglycemic agent and this information can be useful
for the management of Type-I as well as Type-II diabetes
mellitus. On the basis of this study further research
works are needed to understand the exact mechanism of
action of hypoglycemia produced by drug and to isolate
the moieties responsible for the activity.
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TABLE 1 : EFFECT OF EXTRACT ON ORAL GLUCOSE TOLERANCE TEST IN NORMAL RATS
S. no.

Groups

Dose

Blood glucose level (mg/dl) (mean±sem)
0 minute
30 min

60 min

90 min

1.

Group I (normal
control)

Normal saline

103.83+2.49

105.65±2.94

104±3.36

104.59±2.61

2.

Group II (disease
control)

1.75 g/kg

105.05±1.54

201.66±2.40

267.83±1.60

198.67±1.74

3.

Group III (standard)

11.3 mg/kg

104.30±1.52

115.95±1.50**

115.70±3.99**

101.5±1.23**

500 mg/kg

106.44±3.28

140.72±6.88

132.28±4.66

124.65±5.58

4.

Group IV (Test)
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TABLE 2 : EFFECT OF EXTRACT ON BLOOD GLUCOSE LEVEL IN ALLOXAN INDUCED DIABETIC RATS
Blood glucose level (mg/dl) (mean±SEM)
7th day
14th day
98.560±1.77
91.920±02.18

S. No.

Group

Dose

1.

Group I (normal
control)
Group II
(disease control)

--------

1st day
97.62±2.72

120 mg/kg

194±11.09

210.1± 7.48

235.2± 4.52

240.3± 9.82

11.3 mg/kg

167.54±3.67*

165.85±2.54*

132.20±2.47*

115.25±2.23*

500 mg/kg

190.68±4.88
192.54±4.98

158.62±6.24

135.16±2.94

2.
3.

Group III
(standard)

4.
Group IV (Test)

21st day
87.340±02.18

TABLE 3 : BODY WEIGHT OF THE ANIMAL DURING THE EXPERIMENT IN ALLOXAN INDUCED DIABETIC RATS
S. NO.
1
2
3
4

GROUPS
Group I (normal control)
Group II (disease control)
Group III (standard)
Group IV (Test)

Initial Body Weight
162.47±3.98
165.24±6.74
164.34±6.45
170.56±8.46

Final Body Weight
179.67±3.42
125.87±6.67
158.23±4.98
155.44±6.68

“figure 1: effect of drug extract on glucose tolerance test in normal rats”

“figure 2 : effect of extract on blood glucose level in alloxan induced diabetic rats

“figure 3 : effect of extract on body weight in alloxan induced diabetic rats”
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