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ABSTRACT 
To evaluate the hypoglycemic effect of methanolic extracts of flower and leaves of Mimusops elengi Linn 
(Sapotaceae) in normoglycaemic and alloxan-induced diabetic rats. Both extracts of Mimusops elengi 
Linn were administered orally (100 mg/kg, body weight) to normal and alloxan-induced diabetic rats. 
The fasting blood glucose (FBG), oral glucose tolerance test (OGTT) and alloxan-induced diabetic 
models were performed for the hypoglycemic effects and compared with tolbutamide (100 mg/kg, body 
weight), a standard drug. Both the extracts (MFE and MLE) showed marked decreased (P < 0.01) in 
blood glucose level in normotensive rats within 2 h after oral administration. A significant (P < 0.001) 
decreased in elevated blood glucose level was observed in glucose loaded animals. The onset of action of 
action in glucose tolerance test (OGTT) was 30 min. MFE and MLE significantly (P < 0.01) decreased 
blood glucose level from 221.83±3.73, 210.50±2.51 to 157.00±9.89, 173.33±11.21 mg/dl respectively 
after 7 days treatment in alloxan-induced diabetic rats. MFE and Tolbutamide in treated animals showed 
significant (P < 0.001) improvement of body weight up to 5.24 %, 3.35% respectively. In diabetic rats, 
MFE and MLE treatment at a dose of 100 mg/kg, body weight for 7 days significantly (P < 0.01) 
decreased triglycerides levels compared to the diabetic control group.  The present study demonstrated 
the potential hypoglycemic and hypolipidemic effects of flower and leaves of Mimusops elengi Linn and 
support the traditional use of the plant as hypoglycemic and hypolipidemic agents. 
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INTRODUCTION 
Diabetes mellitus is a group of disorders 
characterized by hyperglycemia and defective 
metabolism of glucose and lipid [1]. These 
metabolic disorders have a significant impact on 
the quality of life, health and life expectancy of 
patients [2]. The characteristic symptoms of 
diabetes are polyuria, polydipsia, polyphagia, 
pruritus and unexpected weight loss, etc. Over a 
period of time diabetes develops complications 
such as nephropathy, retinopathy and neuropathy 

[3]. Impaired glucose tolerance and the metabolic 
disorder often lead to development of type II 
diabetes. A number of important epidemiological 
studies revealed the relationship between 
hyperglycemia and an increased risk of 
cardiovascular disease [4]

It is the most widespread disease in the world, 
disturbing 25% of population and badly affect 150 
million people and is set to increase up to 300 
million by 2025

. 

 [5].  The conventional drugs used 

for diabetes mellitus such as sulfonylureas, 
biguanides, α- glucosidase inhibitors, glinides, are 
associated with several side effects [6]. 
Ethanopharmacological survey indicates that more 
than 1200 plants are used throughout the world for 
their hypoglycemic property. The plants extracts 
that are used for antidiabetic activity may contain 
one or more compound to decrease blood sugar 
level suggesting that the natural constituents could 
act separately or synergistically to produce 
hypoglycemic effect [7]. Traditional antidiabetic 
plants and plant extracts which are being used for 
the treatment of diabetes are considered as a 
source for new oral hypoglycemic compounds, 
that are not only effective in the management of 
diabetes but also having minimal or less side 
effects [8]

Mimusops elengi Linn belongs to the family 
Sapotaceae

. 

 [9]. The family comprises mostly of 
large evergreen trees, less commonly shrubs. It 
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grows wild in Sothern India, Burma and Pakistan. 
Commonly known as Indian Medlar Tree, Bullet 
Wood, Spanish cherry (English), Molsari (Urdu), 
Bakul, Bolsari (Hindi), Pogada (Telugu).  
Various morphological parts of the plant are used 
as a remedy in various ailments in the indigenous 
system of medicine for centuries. The extract of 
the flower is salutary not only in heart diseases but 
also used as anti diuretic agent in polyuria 
condition. It alleviates the toxins, hence used as an 
anti-toxin [10]. Floral part of the plant produce 
copious discharge from nose, sniffing is employed 
to relieve headache [11]. It is also used to prepare 
lotion for wounds and ulcers; dried powder is a 
brain tonic and is useful to relieve cephalagia. 
Internally bark skin is benevolent in leucorrhoea, 
menorrhagia and is also known to have antiulcer 
activity [12, 13]. Bark is used as a tonic, febrifuge, 
as a gargle for odontopathy, inflammation and 
bleeding of gums. Unripe fruit is used as a 
masticatory and will help to fix loose teeth [14]. 
Seed bark decoction is used as aphrodisiac, cardio 
tonic and to treat mouth ulcer. Latex is applied to 
treat scabies and skin sores [15]. Leaves are used as 
an antidote in snakebite [16].  
The presence of saponins, alkaloid, steroids and 
terpenoids has previously been reported form M. 
elengi [17]. Flower contains volatile oil [18], D-
mannitol, beta-sitosterol and beta-sitosterol-D-
glycoside [19]; leaves contain sterols, reducing 
sugar, tannins; stem bark contain tannins, 
spinosterol and taraxerol [20].  
Mimusops elengi Linn is reported to possess 
antihyperglycemic activity. Bark of this plant 
exhibited potential to treat diabetes [21-23]. 
Aqueous, alcoholic and ethanolic extracts of 
leaves of M. elengi showed antidiabetic results [24, 

25]. Powder of the leaves mixed in milk is 
administered twice a day for diabetes [26]

The flowers and leaf of Mimusops elengi Linn 
were collected from the premises of University of 
Karachi, Pakistan, in the month of July 2009. The 
plant materials were identified and authenticated 
by Prof. Dr. Ghazala H. Rizwani, Faculty of 
Pharmacy, University of Karachi, Pakistan. A 
voucher specimen (083) was deposited at the 
herbarium of the Department of Pharmacognosy, 

Faculty of Pharmacy, University of Karachi, 
Pakistan.  
Preparation of extracts 
After the collection of flower and leaves, both 
plant parts were dried separately under shade. 500 
g of flower and leaf were soaked in methanol (5L) 
at room temperature separately for seven to ten 
days. After that methanol was filter through 
Whatmann filter paper No. 1 and the extract was 
concentrated under reduced pressure and 
controlled temperature on a rotary evaporator 
(Buchi, Switzerland). The yield of flower extract 
(MFE) and leaf extract (MLE) were 27.2 g 
(5.44%) and 60 g (12.0%) respectively. 
Experimental animals  
Albino rats weighing 130-200 g and Swiss albino 
mice 20-25 g was used for the experiments. All 
animals were housed in standard cages at a 
temperature of 27± 2°C. They were exposed to the 
alternate cycle of 12 h of darkness and light and 
fed with standard laboratory diet (PCSIR 
Laboratories, Karachi, Pakistan) and water. The 
animals were fasted for at least 12 h before each 
experiment, but free access to water was available. 
Chemicals 
Absolute Methanol (Merck, Germany), 
Tolbutamide (Merck, Germany), Glucose (Merck, 
Germany), Alloxan monohydrate (Sigma 
Chemical, USA). 
Experimental protocol 
Acute Toxicity studies 
The mice (20-25 g) were divided into control and 
test groups containing six mice in each group. 
Normal saline was administered to the control 
group while the test groups were administered 
with graded doses of the extracts (500 mg/kg - 
5000 mg/kg, body weight) respectively. The 
parameters that were observed including 
hyperactivity, sense of pain and touch, convulsion, 
phonation, aggression, increased or decreased 
respiration, laccrimation, social interaction, 
urination and defecation. All animals were 
observed for mortality for one week

. 
Considering the traditional claim of the plant as an 
anti diabetic agent, the present study was aim to 
evaluate hypoglycemic and hypolipidemic 
properties of methanolic extracts of flower and 
leaf of Mimusops elengi Linn. 
MATERIALS AND METHODS 
Plant material  

 [27]

The hypoglycemic activity of the plant extracts 
was evaluated by fasting blood glucose in normal 
rats and oral glucose tolerance test

. 
Determination of Blood Glucose Levels 
Fasting blood glucose level was determined using 
a Glucometer-elite Commercial Test Strips 
(Bayer, USA) based on glucose oxidase method. 
Blood sample were collected from the tip of tail at 
the defined times in the protocol. 
Evaluation of Hypoglycemic activity of the 
extracts 

 [28]
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diabetic potential of the extracts were tested using 
alloxan-induced diabetic rats [29]

Rats were divided into 3 groups, each group 
consist of six animals. Group I orally administered 
with normal saline and served as control group. 
Group II and III received orally 100 mg/kg body 
weight of MFE and MLE respectively. After 30 
min of extracts administration, 2 g/kg body weight 
of glucose was given orally to rats. Blood sample 
were taken from tip of the tail prior to glucose 
administration and at 30 min and 90 min after 
glucose loading. 
Effect of extracts in alloxan-induced diabetic 
rats  

 with slight 
modification. 
Fasting blood glucose (FBG) in normal rats 
Rats were divided into 3 groups of six animals. 
Group I served as control and administered 
normal saline through oral intubation. Other two 
groups were orally administered with 100 mg/kg 
body weight MFE and MLE respectively. Blood 
samples were collected from tip of tail just prior to 
1, 2, and 3 h. Blood glucose level were determine 
by Glucometer.  
Oral glucose tolerance test (OGTT) 

Diabetes was produced in rats by the 
intraperitoneal administration of alloxan 
monohydrate (120 mg/kg, body weight). The 
blood glucose level was checked at 72 h after 
alloxan injection. Only those animals that showed 
blood glucose level between 170-300 mg/dl were 
used in experiment. Control group orally 
administered with normal saline. Group II served 
as positive control and orally administered with 
Tolbutamide (100 mg/kg, body weight). Group III 
and IV received 100 mg/kg body weight of MFE 
and MLE respectively. The treatment was 
continued once daily for seven days. At day 7 

blood were collected from tip of tail for the 
estimation of blood glucose level. 

Effect of extracts on body weight in alloxan-
induced diabetic rats 
Body weight of all animals was taken before 
alloxan injection and then at day 4 and day 7 of 
post-treatment by electronic balance (Electronic 
Scale, TH-1002). 
Biochemical estimation 
After blood glucose estimation on day 7, whole 
blood was collected by cardiac puncture under 
mild anesthesia from rats. Blood cholesterol, 
triglycerides and urea were evaluated in alloxan-
induced diabetic rats by autoanalyser using Erba 
diagnostic Kits [30]

The effect of methanolic extracts of both the 
flower and leaves of Mimusops elengi Linn on 
fasting blood glucose levels of normal rats were 
depicted in (Fig 1). Oral administered of MFE and 
MLE at a dose of 100 mg/kg, body weight showed 
significant (P < 0.01) reduction in blood glucose 
level within 2 h.   

.   
Statistical analysis 
The results obtained were expressed as mean ± 
S.E.M. The statistical evaluations were made 
using ANOVA followed by LSD post hoc 
multiple comparison tests, in order to compare 
more than two groups. All data were processed 
with SPSS version no. 17 software. P ≤ 0.001 was 
considered as significant.   
RESULTS 
Acute toxicity 
Safety of the MFE and MLE was evaluated by 
oral administration up to 5 g/kg, body weight 
respectively. The extracts were found to be non-
toxic and did not cause any mortality of the tested 
animals.  
Effects on Fasting blood glucose (FBG) levels of 
Normal Rats  

 

Fig 1: Effect of Mimusops elengi Linn leaves and flower extracts on Fasting blood glucose (FBG). Animals were pretreated by oral administration of 
MFE, MLE (100 mg/kg, body weight) and normal saline. Values were expressed as mean ± S.E.M (n=6). Statistical significance were calculated by 
ANOVA followed by LSD post hoc test * p < 0.05; **p < 0.01; ***p < 0.001 when compare to the control. 
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Oral glucose tolerance test (OGTT) 
The oral glucose tolerance test in rats was showed 
in (Fig 2). The oral administrated of MFE and 
MLE (100 mg/kg, body weight) respectively prior 

to glucose loading (2 g/kg, body weight), 
significantly (P < 0.001) increased tolerance for 
glucose in all rats.  

 
Fig 2: Effect of Mimusops elengi Linn leaves and flower extracts on oral glucose tolerance test (OGTT). Animals were pretreated by oral 
administration of MFE, MLE (100 mg/kg, body weight) and normal saline. Glucose 2 mg/kg, body weight were given after 30 min of extracts 
administration. Values were expressed as mean ± S.E.M (n=6). Statistical significance were calculated by ANOVA followed by LSD post hoc test * p 
< 0.05; **p < 0.01; ***p < 0.001 when compare to the control. 
Effects on blood glucose level of Alloxan-
induced Diabetic Rats  
The effects of MFE and MLE on blood glucose 
level of alloxan-induced diabetic rats were 
showed in (Table 1). In diabetic control group, 
the blood glucose level was increased from 
85.83to 205.66 mg/dl after alloxan injection. 
While the blood glucose level in alloxan-induced 
diabetic rats when treated with Tolbutamide, MFE 

and MLE (100 mg/kg, body weight) decrease 
from 209.16, 221.83, 210.50 to 108.0, 157.0, 
173.33 mg/dl respectively. Significantly decreased 
(P < 0.01) in blood glucose level was observed in 
MFE and MLE when compare to Tolbutamide. 
The percentage reduction in blood glucose levels 
after seven days treatment with Tolbutamide and 
extracts was found to be 35.30%, 59.77% and 
58.07% respectively. 

Table 1: .Effects of extracts on blood glucose levels of Alloxan-induced diabetic rats.  
Treatment groups Dose (mg/kg) Blood Glucose Level (mg/dl) 

Pre-treatment Post-treatment 
Day 0 Day 4 % Day 7 % 

Diabetic Control - 85.83±1.79 203.00±7.75 57.71 205.66±1.60 58.26 
Tolbutamide 100 69.66±0.88 209.16±3.05 66.69 108.00±2.59*** 35.50 
MFE 100 63.16±1.30 221.83±3.73* 71.52 157.00±9.89*** 59.77 
MLE 100 72.66±2.33 210.50±2.51 65.48 173.33±11.21** 58.07 

Animals were made diabetic with alloxan monohydrate (120 mg/kg, body weight) injection. After 72 h, animals showing blood glucose level 
between 170-300 mg/dl were oral administered with MFE, MLE (100 mg/kg, body weight), normal saline and Tolbutamide (100 mg /kg, 
body weight) respectively. Values were expressed as mean ± S.E.M (n=6). Statistical significance were calculated by ANOVA followed by 
LSD post hoc test * p < 0.05; **p < 0.01; ***p < 0.001 when compare to control. 
Effects on body weight of Alloxan-induced 
Diabetic Rats 
The body weight change in diabetic control and 
diabetic rats treated with Tolbutamide or with 
extracts (MFE and MLE) were summarized in 
(Table 2). Weight of the animals was taken at the 
start of the experiment and then at day 4 and day 

7. MFE and Tolbutamide showed significant 
increase (P < 0.001) of body weight up to 5.24 %, 
3.35% respectively after 7 days treatment period. 
While the animals treated with MLE showed 
significant (P < 0.001) reduction in their body 
weight.  

Table 2: Effects of extracts on body weight of Alloxan-induced diabetic rats.  
Treatment groups Dose (mg/kg) Body Weight (g) 

Pre-treatment Post-treatment 
Day 0 Day 4 % Day 7 % 

Diabetic Control - 154.50±1.85 145.83±1.30 -5.94 133.66±1.33 -15.59 
Tolbutamide 100 144.16±1.04 146.33±1.22 +1.48 149.16±1.40*** +3.35 
MFE 100 132.33±1.20 135.33±1.42**

* 
+2.21 139.66±1.17* +5.24 

MLE 100 151.33±0.80 149.00±0.36 -1.56 146.66±0.80*** -3.18 
Animals were made diabetic with alloxan monohydrate (120 mg/kg, body weight) injection. After 72 h, animals showing blood glucose level 
between 170-300 mg/dl were oral administered with MFE, MLE (100 mg/kg, body weight), normal saline and Tolbutamide (100 mg /kg, 
body weight) respectively.  Initial weights of all rats were taken before treatment and then at day 4 and 7. Values were expressed as mean ± 
S.E.M (n=6). Statistical significance were calculated by ANOVA followed by LSD post hoc test * p < 0.05; **p < 0.01; ***p < 0.001. 
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Effects on Lipid and Blood Urea of Alloxan-
induced Diabetic Rats 
The effects on cholesterol, triglycerides and blood 
urea concentration compared to the diabetic 
control were illustrated in (Table 3).  In diabetic 
rats, MFE and MLE treatment at a dose of 100 

mg/kg, body weight for 7 days significantly (P < 
0.01) decreased triglycerides levels compared to 
the diabetic control group. No significant 
difference was observed between MFE treated and 
diabetic control groups for cholesterol and MLE 
treated group for blood urea.  

Table 3: Effects on Lipid and Blood Urea of Alloxan-induced Diabetic Rats 
Treatments groups Dose (mg/kg) Cholesterol (mg/dl) Triglycerides (mg/dl) Blood Urea (mg/dl) 
Diabetic Control - 56.00±1.91 44.66±1.83 43.83±1.92 
Tolbutamide 100  48.00±2.26*    33.83±2.68**       22.33±0.42*** 
MFE 100 57.16±2.91     32.33±1.60***   33.00±5.07* 
MLE 100  48.66±1.25*     33.83±0.98*** 44.83±2.30 

After blood glucose estimation on day 7, whole blood was collected by cardiac puncture under mild anesthesia from rats. Values were 
expressed as mean ± S.E.M (n=6). Statistical significance were calculated by ANOVA followed by LSD post hoc test * p < 0.05; **p < 0.01; 
***p < 0.001 when compare to control. 
DISCUSSION 
Diabetes mellitus is a disease caused by 
deficiency of insulin that results in increase blood 
glucose level and that leads to hyperglycemia. 
Over a period of time, this increase blood glucose 
affect other organ in the body like eye, kidney, 
brain and heart and develop complication like 
retinopathy, nephropathy, neuropathy and heart 
problems [31]. Alloxan is used as a cytotoxic agent 
to the insulin-secreting beta cells of pancreas and 
effectively produced diabetes in an experimental 
model [32]. Alloxan decreases endogenous release 
of insulin which results in increase blood glucose 
level in diabetic rats. The dose of alloxan used to 
partially destroy the pancreatic β-cells in 
alloxanized rats is 120 mg/kg, body weight.  
Safety of the extracts was evaluated by oral 
administration up to 5 g/kg, body weight 
respectively. No visible signs of toxicity were 
observed in mice at this higher dose. Any 
substance estimated to be greater than 2000-5000 
mg/kg, body weight could be considered being 
safe [33]

The present study was conducted in three 
experimental models i.e. normoglycaemic, acute 
hyperglycemia (OGTT) and chronic 
hyperglycemia (alloxan-induced diabetes). Both 
methanolic extracts of flower and leaves of 
Mimusops elengi Linn (100 mg/kg, body weight) 
produced significant (P < 0.01) reduction in blood 
glucose level within 2 h of oral administration in 
normal fasting rats. This indicated that dosage of 
100 mg/kg MFE and MLE respectively could 
effectively decrease the fasting blood glucose 
levels in normal rats compared to the control 
group. The results of oral glucose test revealed 
that the extracts significantly low the elevated 
glucose level probably due to improved glucose 
utilization by the peripheral tissue [34]. The onset 
of action was found to be 30 min. Weight loss is 

one of the characteristic symptoms of diabetes. 
This weight loss is due to the increase break down 
of fats and tissue protein

. 

 [35]. Improvement in the 
body weight of the treated animals might be due 
to better glycemic control as a result of the 
restoration of normal metabolism in muscle cells 

[34]. Usually, diabetes is associated with profound 
alteration in lipid profile [36]. Hyperlipidemia in 
diabetes increased the risk of micro and 
macrovascular disease and related complications 

[37]. The decreased in cholesterol and triglycerides 
by MLE might be directly or indirectly related 
with the decreased of blood glucose levels in 
alloxan-induced diabetic rats.  
The exact mechanism through which the extracts 
reduce blood glucose level is not known. But this 
may probably due to increased sensitivity of 
insulin receptors or increase in the 
protective/inhibitory effect against insulinase 
enzyme [38]. Other mechanisms may involve 
improved glucose homeostasis. Increase of 
peripheral utilization of glucose, increase of 
synthesis of hepatic glycogen and/or decrease of 
glycogenolysis acting on enzymes, inhibition of 
intestinal glucose absorption, reduction of 
glycaemic index of carbohydrates, reduction of 
the effect of glutathione [39]

In present study, the significant decrease in blood 
glucose level in normal and alloxan-induced 
diabetic rats in plant treated groups is a 
confirmation with the previously reported 
hypoglycemic effect of M. elengi bark and leaves 
extracts. Thus, it is evident that Mimusops elengi 
Linn could be prove as potent antidiabetic and 
hypolipidemic agent.  Further studies are needed 

. The present work 
proves the traditional claim associated with M. 
elengi not only for its antidiabetic activity but also 
hypolipidemic activity too. 
CONCLUSION 
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to isolate the active constituents of plant that are 
involved in such activities. 
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