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SUMMARY
The methanol extract of the seed of Swietenia macrophylla (Meliaceae) seeds were investigated for
its hypoglycaemic activity in normal and alloxan induced diabetic rats. Seed extract suspended in
aqueous Tween 80 solution, the graded doses were administered to normal and experimental
diabetic rats for 10 days. Fasting blood glucose levels, serum lipid profiles and changes in body
weight were evaluated in normal rats while the hepatic marker enzymes and liver glycogen levels
were evaluated additionally in diabetic rats. The diabetic groups treated with the seed extract
were compared with standard drug glibenclamide. The findings showed the significant
antidiabetic potential of the extract in ameliorating the diabetic conditions in diabetic rats. The
extract also has hypoglycaemic action in normal rats. A toxicity study has been performed for the
extract, which revealed that the extract is safe to use even at the doses of 3.2 mg/kg of body
weight orally. The result from the present investigation indicates good correlation between the
folk use and scientific investigation.
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INTRODUCTION

to that of herbal folk medicines (Skim et al., 1999).
In different parts of the world, traditionally plants
extracts is used for the treatment of diabetes
mellitus (Kapeham, 1997). In Indian system of
medicine i.e. in Ayurveda many plants are used by
the traditional healers for the treatment of diabetes
(Bahijri et al., 1984). Alternative therapy is needed
in the countries where access of conventional
treatment of diabetes is not adequate (WHO, 1980).
Hyperglycemia can cause oxidative stress, which
in turn may result in cellular tissue damage. The
harmful influence of diabetes on metabolism of
tissues and organs is well known (West, 2000). Many
oral hypoglycaemic agents, such as biguanides and
sulfonylureas are available along with insulin for
the treatment of diabetes mellitus (Holman and Turner,
1991), but these synthetic agents can produce serious

Diabetes mellitus is a group of disorder with different
etiologies and characterized by de-arrangements in
carbohydrate, fat and protein metabolism due to
insufficiency of insulin secretion or insulin action
(Balkau et al., 2000). Uncontrolled hyperglycemia
can lead to disturbance in the structure and
function of organs (Kuyvenhoven and Meinders,
1999). Hypoglycaemic activity on natural materials
is being investigated by many investigators
(Nanda et al., 1997) but particular attention is given
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side effects and in addition they are not suitable for
use during pregnancy (Gilman and Goodman, 1985).
Therefore, search for safe and more effective
agents has continued to be an important area of
active research. Since ancient times, diabetes has
been treated orally with several medicinal plants or
their extracts based on folklore medicine.
The plant Swietenia macrophylla (Family: Meliaceae)
is a beautiful, lofty, evergreen large tree native to
tropical America, Mexico and South America usually
30 - 40 m in height and 3 - 4 m in girth (Rastogi and
Mehrotra, 1990). The seed of S. macrophylla has been
reported for its anti-inflammatory, antimutagenecity
and antitumor activity (Guevera et al., 1996).
Swietenine, swietenolide (Guha Sircar and
Chakraborty, 1951), swietemahonin, khayasin,
andirobin, augustineolide, 7-deacetoxy-7-oxogedunin,
6-deoxy swietenine, proceranolide, 6-o-acetyl
swietonolide, 2-hydroxy swietenine have been
isolated from the seeds of this plant (Motto et al.,
1999). The aqueous extract of the seed of Swietenia
macrophylla is widely used in Indonesia as folk
medicine to cure diabetes (Shigetoshi et al., 1990).
The local people of East Midnapore, West-Bengal,
India for curing diabetes, traditionally use seed of
Swietenia macrophylla.
The present study was undertaken to investigate
the antidiabetic potential of methanol extract of
seeds of S. macrophylla in normal and alloxan
induced diabetic rats.

MATERIALS AND METHODS
Chemicals and reagents
All the solvents used were of analytical grade
obtained from E-Merck, Mumbai, India; Alloxan
was obtained from Sigma Aldrich, U.S.A and
Glibenclamide was obtained from Aventis Pharma.
Ltd., Goa, India. Biochemical kits used for this
experiment purchased from span diagonastic
limited, Mumbai, India. Blood glucose levels were
measured using a one touch electronic glucometer
of Johnson and Johnson Ltd., India.

Plant material
The seeds of the plant Swietenia macrophylla (Family:
Meliaceae) were collected in the month of December
2005 from the district of Midnapore (East), West
Bengal, India. The plant was taxonomically identified
and authenticated by Botanical Survey of India
(Ref. No. CNH/1(64)/2005-Tech.II/697), Sibpur,
India. The seeds of Swietenia macrophylla were
separated, washed, shed-dried at room temperature,
powdered and sieved through 60 meshes. The
powder was preserved in an airtight container for
further use. A voucher specimen deposited in our
herbarium for further use.
Preparation of extract
The powdered seeds (1.2 g) were extracted in a
soxhlet extraction apparatus with methanol for 20 h.
The methanol was evaporated under reduced
pressure by rotary vacuum evaporator. The oil part
is decanted and a sticky dark brown residue (80 g)
was obtained (Yield, 15%). This was stored in
desiccators and refrigerated at 4°C for future use.
The methanol extract was dissolved in 2% v/v
aqueous Tween 80 solution prior to the experiment
and administered orally (p.o.).
Animals
Swiss albino mice (20 - 22 g) and Wistar albino rats
(200 - 240 g) of either sex were selected for the
experiment. The animals were kept under standard
conditions of 12:12 h light and dark cycle in
polypropylene cages and fed with standard laboratory
diet and water ad libitum. The animals were
acclimatized to laboratory condition for seven days
before commencement of experiment. All studies
were carried out using 6 rats in each group. The
University Animal Ethical Committee reviewed
the entire animal protocols prior to conducting the
experiments.
Toxicity studies
Acute toxicity relating to the determination of LD50
value was performed with different doses of the
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extract by an up-and-down staircase method as
described by (Ghosh, 1984). The rats were observed
continuously for 2 h for behavioral, neurological
and autonomic profiles and after a period of 24 and
72 h, for any lethality or death (Turner, 1965).
Blood collection
Bloods was withdrawn from the rats by tail snipping
and the blood glucose levels were determined
using one touch glucometer.
Determination of blood glucose levels
Blood glucose levels were measured using a one
touch electronic glucometer of Johnson and Johnson
Ltd., India.
Oral glucose tolerance test
The oral glucose tolerance test was performed in
overnight fasted (18 h) normal rats. Rats were
divided into three groups (n = 6). First group received
aqueous 2% v/v Tween 80 solution (1 ml/kg, p.o.)
and served as normal. Whereas second and third
group received methanol extract of S. macrophylla
seed (MESM) at the dose level of 200 and 300 mg/kg,
p.o. respectively. Glucose (2 g/kg) was fed orally,
30 min prior to the administration of extracts (Bonnerweir, 1988). Blood glucose level was determined by
one touch glucometer at 0, 60 and 120 min of
extract administration.
Effect of MESM on normal blood glucose level
Rats were divided into four groups (n = 6) and
fasted for 18 h before the experiment. First group
received the control vehicle 2% v/v aq. Tween 80
solution (1 ml/kg, p.o.). MESM (200 and 300 mg/kg,
p.o.) were administered to second and third
groups respectively. The fourth group received the
standard drug glibenclamide (10 mg/kg, p.o.) for
assessing the comparative pharmacological significance
(Bhaskara et al., 2002). The plasma glucose
concentration was determined at 1, 4, 8, 10 and 12 h
after drug (MESM) administration by one touch
glucometer.
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Effect of MESM on alloxan induced diabetic rats
The rats were made hyperglycemic by a single
dose of intraperitoneal injection with alloxan (120
mg/kg) (Bhaskara et al., 2002). 48 h after the injection,
blood glucose concentration in all the surviving
rats were estimated. Rats that were exhibiting
plasma glucose concentration of 250 - 350 mg/dl
were considered to be diabetic and were used for
the experiment (Dhanabal et al., 2005). Rats were
divided into four groups (n = 6) and fasted for 18 h
before the experiment. First group received the
control vehicle 2% v/v aq. Tween 80 solution (1
ml/kg, p.o.). MESM (200 and 300 mg/kg, p.o.)
were administered to second and third groups
respectively. The fourth group received the standard
drug glibenclamide (10 mg/kg, p.o.) and the blood
glucose levels were estimated in a similar manner.
Determination of several biochemical parameters
of diabetes
On 10th day animals were sacrificed, blood collected
from carotid artery and serum was separated
within 30 min of the collection for determination of
different biochemical parameters such as cholesterol,
triglycerides, serum glutamate oxaloacetate transaminase
(SGOT), serum glutamate pyruvate transaminase
(SGPT) and alkaline phosphatase (ALP). Livers were
collected for determination of liver glycogen level.
Statistical analysis
All results are expressed as the mean ± S.E.M. The
results were analysed for statistical significance by
one - way analysis of variance (ANOVA) followed
by Dunnett’s test using computerized GraphPad
InStat version 3.05, Graph pad software, USA.

RESULTS
In the LD50 determination it has been observed that
the extract (MESM) is safe to use in animals orally
(at a dose up to 3.2 g/kg) (Table 8). No lethality or
any toxic reactions were found up to the end of
study period. The extract from 120 min onwards
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Table 1. Effect of MESM on oral glucose tolerance test (OGTT). Values are expressed as mean ± S.E.M. (n = 6)
Plasma glucose concentration (mg/dl)
0 min
60 min
120 min
80.4 ± 1.78
105.7 ± 4.631
98.3 ± 3.12
78.4 ± 2.33
98.7 ± 4.46
80.2 ± 1.12
84.7 ± 3.15
95.1 ± 2.21
84.6 ± 2.37

Treatment
Normal
MESM (200 mg/kg)
MESM (300 mg/kg)

Table 2. Effect of Methanol Extract of Swietenia macrophylla (MESM) on Normoglycaemic rats. Values are
expressed as mean ± S.E.M. (n = 6). The results were analyzed by ANOVA followed by Dunnett’s test. *P < 0.001,
**
***
P < 0.01, P < 0.05, vs. control. Data in parenthesis indicate % of inhibition when compared to control.
Treatment

Dose
(mg/kg, p.o.)

Control

1 ml

MESM

200

MESM

300

Glibenclamide

10

1h
106.3 ± 3.7
100.33+3.7***
(5.64)
97.17+2.9**
(8.61)
98.50+3.9**
(7.36)

Plasma glucose concentration (mg/dl)
Time after treatment (h)
4h
8h
10 h
112.33 ± 3.8
112.67 ± 3.6
112.83 ± 3.3
*
*
*
86.66+4.4
83.00+4.0
77.00+4.3
(22.85)
(26.33)
(31.76)
*
*
*
82.33+2.6
80.83+2.0
77.33+2.7
(26.71)
(28.26)
(31.46)
*
*
*
89.50+3.9
82.17+2.6
80.33+3.8
(20.32)
(27.07)
(28.80)

showed normal blood glucose levels (Table 1).
The hypoglycaemic activity of the MESM was
studied in normal rats for 24 h after oral treatment
at the dose levels of 200 and 300 mg/kg. The MESM
reduced the blood glucose level significantly (P <
0.001) from 4h after oral administration, when
compared with the control group. It was also noted
that the blood glucose-lowering efficacy persisted
up to 24 h after treatment. The effect was comparable
to that of the effect produced by the standard drug,
glibenclamide 10 mg/kg (Table 2) and represented
in Fig. 1.
The MESM exhibited a significant antihyperglycemic
effect in the alloxan induced diabetic rats at 4 days
after drug administration and the activity was also
persisted up to 10 days. The drug (MESM) at the
dose of 300 mg/kg showed the maximum activity
of 41.87% (P < 0.001) reduction in the glucose level
was observed at 10 days after drug administration
when compared with that of control group. The
effect was also comparable with that of effect
produced by the standard oral hypoglycaemic
drug glibenclamide (10 mg/kg, 43.50%) (Table 3)

12 h
112.00+3.0
*
72.67+3.7
(35.12)
*
71.67+4.0
(36.01)
*
73.67+4.0
(34.22)

Fig. 1. Effect of MESM on normoglycemic rats.

and represented in Fig. 2.
Significant changes between initial and final
body weights were observed in all the extract and
standard treated groups (Table 4). Serum total
cholesterol and triglyceride level were significantly
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Table 3. Effect of Methanol Extract of Swietenia macrophylla (MESM) on alloxan - induced diabetic rats. Values are
*
expressed as mean + SEM (n = 6).The results were analyzed by ANOVA followed by Dunnett’s test. P < 0.001 vs.
control. Data in parenthesis indicate % of inhibition when compared to control
Treatment

Dose
(mg/kg, p.o.)

Control

1 ml

MESM

200

MESM

300

Glibenclamide

10

1 day
296.83 ± 5.4
*
278.17 ± 4.3
(6.29)
*
257.33 ± 5.2
(13.31)
*
277.67 ± 4.3
(6.45)

Plasma glucose concentration (mg/dl)
Time after treatment (day)
4 day
6 day
8 day
295.67 ± 4.6
305.00 ± 3.7
305.33 ± 7.1
*
*
*
247.83 ± 2.3
227.50 ± 4.5
210.33 ± 4.6
(16.18)
(25.41)
(31.11)
*
*
*
220.17 ± 2.3
204.17 ± 4.0
185.00 ± 6.5
(25.54)
(33.06)
(39.41)
*
*
*
223.32 ± 4.3
198.17 ± 3.7
180.50 ± 4.2
(24.47)
(35.03)
(40.88)

10 day
297.33 ± 2.8
*
190.00 ± 4.6
(36.10)
*
172.83 ± 3.7
(41.87)
*
168.00 ± 3.6
(43.50)

elevated in diabetic group in comparison to
control. Supplementation of this extract for 10 days
significantly reduces the level (Table 5). Serum
glutamate pyruvate transaminase, serum glutamate
oxaloacetate transaminase and alkaline phosphate
level were elevated in diabetic rats. But with the
treatment with this extract for 10 days resettled a
significant diminution of these parameters and
resettled towards the control level (Table 6). There
is an elevation in levels of hepatic glycogen in
alloxan-diabetic rats, after S. macrophylla treatment.
Whether in standard group an increased level of
liver glycogen also observed in (Table 7). The table
5, 6 and 7 are also represented in Fig. 3.

DISCUSSION
Fig. 2. Effect of MESM on alloxan - induced diabetic
rats.

The aim of the present study was to investigate the
antidiabetic effect of S. macrophylla seed in alloxaninduced diabetes rats. Our results show that the

Table 4. Effect of MESM on changes in body weight in rats. Values are expressed as mean ± S.E.M. (n = 6).
Treatment
Normal Control
Normal + MESM (200 mg/kg)
Normal + MESM (300 mg/kg)
Diabetic Control
Diabetic + MESM (200 mg/kg)
Diabetic + MESM (300 mg/kg)
Diabetic + Std. (Glibenclamide)

Initial (g)
204.62 ± 6.42
209.78 ± 7.36
208.24 ± 4.57
228.51 ± 8.37
220.32 ± 4.73
222.22 ± 7.14
221.37 ± 9.46
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Final (g)
210.21 ± 3.25
210.00 ± 9.23
216.46 ± 8.13
160.70 ± 9.11
191.49 ± 8.85
208.17 ± 8.19
208.05 ± 8.27
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Table 5. Effect of MESM on serum lipid profile in rats. Values are expressed as mean ± S.E.M. (n = 6). The results
were analyzed by ANOVA followed by Dunnett’s test. *P < 0.05 vs. control.
Treatment
Normal Control
Normal + MESM (200 mg/kg)
Normal + MESM (300 mg/kg)
Diabetic Control
Diabetic + MESM (200 mg/kg)
Diabetic + MESM (300 mg/kg)
Diabetic + Std. (Glibenclamide)

Cholesterol (mg/dl)
59.46 ± 1.27
61.22 ± 1.05
60.31 ± 1.20
104.29 ± 8.54
82.72 ± 3.45*
*
62.07 ± 2.12
61.28 ± 2.06*

Triglycerides (mg/dl)
61.57 ± 2.11
61.34 ± 3.29
62.08 ± 2.76
102.13 ± 5.43
77.26 ± 4.38*
*
67.22 ± 3.54
56.77 ± 2.20*

Table 6. Effect of MESM on liver marker enzyme profile in rats. Values are expressed as mean + SEM (n = 6). The
results were analyzed by ANOVA followed by Dunnett’s test. *P < 0.05 vs. control
Treatment
Normal
Diabetic Control
Diabetic + MESM (200 mg/kg)
Diabetic + MESM (300 mg/kg)
Diabetic + Std. (Glibenclamide)

SGOT (IU/L)
20.20 ± 1.26
116.24 ± 6.08
77.84 ± 4.62*
58.24 ± 3.29*
60.11 ± 2.82*

Table 7. Effect of MESM on liver glycogen level in
rats. Values are expressed as mean ± S.E.M. (n = 6).
The results were analyzed by ANOVA followed by
*
Dunnett’s test. P < 0.05 vs. control.
Treatment
Diabetic Control
Diabetic + MESM (200 mg/kg)
Diabetic + MESM (300 mg/kg)
Diabetic + Std. (Glibenclamide)

Liver glycogen
(mg/g)
5.26 ± 0.13
7.29 ± 0.09*
9.87 ± 0.47*
*
10.13 ± 0.62

methanol extract of S. macrophylla seeds reduces
the blood glucose level in normal, glucose-loaded

SGPT (IU/L)
26.18 ± 1.27
80.61 ± 3.43
62.44 ± 3.02*
38.33 ± 3.12*
41.70 ± 2.71*

ALP (KA Units)
3.24 ± 0.16
7.92 ± 0.55
5.19 ± 0.42*
4.23 ± 0.12*
4.01 ± 0.66*

and alloxan induced diabetic rats.
It is observed that the blood glucose level is
reduced in normal rats and the glucose tolerance in
normal rats also significantly improves by the oral
administration of S. macrophylla seed extract. The
antihyperglycaemic action of S. macrophylla may be
for these possible mechanisms.
The insulin producing beta cells of pancreas is
destroyed by the induction of alloxan (Zarrow et
al., 1964). In vitro alloxan causes the induction of
cell necrosis and selectively toxic to pancreatic beta
cells (Jorns et al., 1997). The cytotoxic action of

Table 8. Determination of median lethal dose (MLD) of the methanol extract of MESM administered orally
Treatment
Control
MESM

Dose
(mg/kg, p.o.)
100
200
400
800
1000
1200
1600
3200

Number of
animals used
10
10
10
10
10
10
10
10
10

Number of
survival
10
10
10
10
10
10
10
10
10

Number
of death
0
0
0
0
0
0
0
0
0

MLD
(LD50)

> 3.2 g/kg

2007 Oriental Pharmacy and Experimental Medicine 7(4), 363-371

Effect of Swietenia macrophylla seeds on normal and alloxan-induced diabetic rats

Fig. 3. Effect of MESM on serum lipid profile, liver
marker enzyme profile and liver glycogen level in
rats. Unit of ALP in graph expressed in KA units
multiplied by 10 and GLY in mg/g multiplied by 10.
CH: Cholesterol; TG: Triglyceride; GOT: Glutamate
oxaloacetate transaminase; GPT: Glutamate pyruvate
transaminase; ALP: Alkaline phosphatase; GLY:
Glycogen.

alloxan is mediated by reactive oxygen species,
which causes increase in cytosolic calcium concentration,
leading to a rapid destruction of beta cells
(Szkudelski, 2001).
We showed that the methanol extract from the
seeds of S. macrophylla (MESM, 200 and 300 mg/kg),
administered orally for 10 days, produced significant
decrease (41.87% for 300 mg/kg) in plasma glucose
in the model of alloxan-induced diabetes in rats, by
comparing the results after the MESM treatment
with comparable to that of standard oral
hypoglycaemic agent glibenclamide (43.50% for 10
mg/kg). A more pronounced effect (25.54% reduction
in blood glucose level) was observed after a shorter
period (4 days) of treatment with the higher dose
of MESM (300 mg/kg) to that of standard drug
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glibenclamide (24.47%). The alloxan-induced diabetic
rats, the extract was found to produce a pronounced
reduction in blood sugar level that became
significant after about 4 day and persisted until 10
day. This effect was dose dependent. However,
MESM also had hypoglycaemic action in normal
rats (36.01% after 12 h). This action may be due to
the stimulation of the residual pancreatic mechanism,
probably by increasing peripheral utilisation of
glucose (Erah et al., 1996).
Besides, no significant decrease in blood sugar
level was detected in diabetic animals administered
with 2% v/v Tween 80 solution, for the same period
of time (control). Although the alloxan group (control)
presented a dramatic body weight reduction, weight
losses were lower in the alloxan plus MESM-treated
group, indicating another potential benefit of MESM.
Impairment of liver glycogen synthesis in
diabetic rats has reported by Huang (2000). This
may be due to lack of or resistance to insulin,
which is essential for the activation of glycogen
synthase system. The significant increase of liver
glycogen level by treatment of this extract in
diabetic rats may be due to the reactivation of
glycogen synthase system. Diabetes is associated
with hyperlipidemia (Pepato et al., 2003). Diabetes
induced lipidemia is attributed to excess mobolisation
of f\at from the adipose due to the under utilisation of
glucose (Krishna kumar et al., 2000). Total cholesterol
has been decreased significantly in rats after the
extract treatment in diabetic rats. This effect may
be due to low activity of cholesterol biosynthesis
enzymes and or low level of lipolysis, which are
under the control of insulin.
We also measured the serum levels of SGOT,
SGPT and ALP, hepatic enzyme markers and
showed that these enzyme levels were significantly
decreased after MESM treatment in diabetic rats.
However, increased levels were observed in controls.
Elevated activities of serum aminotransferases are
a common sign of liver disease and are more
frequently observed among people with diabetes,
than in the general population.
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Levels of glucose, triglycerides and total cholesterol
were also shown to increase in experimental
models of chemically induced diabetes, including
that with alloxan. A recent work (De Haro-Hernandez
et al., 2004) reported the reversibility of the diabetic
state, 12 days after the alloxan injection, as
demonstrated by the reduction of glucose and
triglyceride concentrations and a positive reaction
of the anti-insulin antibodies in the pancreatic
tissue. In the present investigation, we followed
the hepatic enzymes and lipid profile for 10 days,
when the diabetic state was still well maintained.
The experimental data correlate the traditional use
of this plant Swietenia macrophylla for diabetes. The
exact mechanism of action and the phytochemical(s)
responsible for anti diabetic activity is under process.
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