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1. Introduction

  Obesity is a medical condition involving an excess 
accumulation of body fat. The main cause of obesity is an 
imbalance between intake and outflow of fat. Obesity leads 
to hypertension and diabetes, myocardial infarction, and 
peripheral vascular disease. Obesity therapies include 
reducing nutrient absorption and applying anorectic drugs, 
thermo-genic drugs or drugs that affect lipid mobilization 
and utilization. Upon termination of therapy with these 
drugs, weight is rapidly regained in many cases[1]. Many 
anti-obesity drugs have adverse effects, so many trials 
have been recently conducted to find and develop new 
antiobesity drugs through herbal medicines that would 
minimize the side effects. Numerous animal studies 
and clinical studies with various herbal medicines have 
been performed, and some studies reported significant 
improvements in controlling body weight without any 
noticeable adverse effects[2-4].
  In our previously study we observed that the fruit juice 

of Murraya koenigii reduces the body weight in repeated 
dose (28 days) toxicity study[5] as well as in 6 months 
toxicological study (unpublished data). The main approach 
of the present study was to evaluate the effects of ethanolic 
extract of Murraya koenigii on obesity induced by high fatty 
diet and on intraperitoneal glucose tolerance test in wistar 
rats. In high fat diet (HFD) rats, feeding of a hypercaloric 
diet leads to obesity and metabolic abnormalities, such as 
hyperglycemia, glucose intolerance and hyperinsulinemia 
that phenotypically resemble human type 2 diabetes. 
Murraya koenigii commonly is known as Karry tree or 
Meethi neem in India. The leaves extensively used as a 
flavoring agent in curries and chutneys. Almost every part 
of this plant has a strong characteristic odour and used 
traditionally as antiemetic, antidiarrhoeal, febrifuge and 
blood purifier[6]. The people of the plains, particularly of 
southern India, use the leaves of this plant as a spice in 
different curry preparations[6]. Several biological activities 
of Murraya koenigii leaves have been reported for its anti-
hypercholesterolemic, antidiabetic[7,8] as well as its efficacy 
against colon carcinogensis[8]. It is also reported for anti-
microbial, antioxidant, retention of GIT transit and etc[9-12]. 

2. Material and methods
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2.1. Plant Extract

  The fresh leaves of Murraya koenigii (Linn.) were collected 
from its natural habitat at Sakoli village in Nagpur region, 
Maharashtra, India. The plant was authenticated by Dr. N. M. 
Dongarwar of Botany Department; RTM Nagpur University, 
Nagpur India. A voucher specimen (No: 9439) was deposited 
at Herbarium, Department of Botany, RTM Nagpur University 
Nagpur. The collected leaves of Murraya koenigii were dried 
under shade, undergone crushing in electric blender to form 
powdered and was subjected to extraction by using soxhlet’s 
extractor. The extract was administered in the form of 
suspension using 0.5% carboxymethyl cellulose using tween 
20 (0.2% v/v) as a suspending agent. 

2.2. Animals

  All the experiments were carried out in male Wister rat 
(180-220 g). These animals had free access to food and water, 
and they were housed in a natural light-dark cycle. The 
experimental protocol was approved by the Institutional 
Animal Ethics Committee  and the care of laboratory animals 
was taken according to the guidelines of CPCSEA, Ministry of 
Forests and Environment, Government of India (registration 
number 729/02/a/ CPCSEA). 

2.3. High fatty diet induced obesity

  Experimental model of obesity was induced by feeding high 
fatty diet [Vanspati ghee (25%), cow ghee (15%), corn oil (50%), 
lard oil (50%), and peanut oil (15%)] in standard laboratory 
chow of Amruit Food Sangali. After 15 days baseline period 
the animals were randomized into four groups (6 rats 
each). Group 1 as normal control group received standard 
laboratory chow only. Group 2 as a high fatty diet group. 
Group 3 and 4 received 300 and 500 mg/kg of ethanolic 
extract of Murraya koenigii. All the treatments were given 
for one month. 

2.4. Glucose tolerance test

  On 30th day all the fasted animals received an 
intraperitoneal injection of glucose (1 g/kg) for glucose 
tolerance test. Blood serum glucose was determined with a 
glucose estimation kit (Global Diagnostic, Italy). The body 
weight (g) was recorded on day 0 of treatments and then on 
alternative to weekly for 31 days in each group. At the end 
of study (day 31) level of total cholesterol and triglyceride 
in serum sample were measured using the biochemical 
estimation kits (Biolab kits Mumbai).

2.5. Statistical analysis  

  Data was expressed as mean 暲 standard deviation (SD) for 
each group (n = 6). Statistical analysis was performed by 
Student unpaired ‘t’ test and one-way analysis of variance 
(ANOVA) followed by dunnet test. It was considered as 
significant difference as P<0.05. Graph Pad Prism (version 5) 
software was used for statistical analysis.

3. Results 

  There was significant (P <0.05) increase in body weight of 
animals fed with high fatty diet when compared to control 
group. Treatment with Murraya koenigii (300 and 500 mg/kg) 
caused significant (P < 0.05) decrease in body weight dose-
dependently when compared to HFD group (Figure 1).
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Figure 1. Effect of Murraya koenigii leaves on body weight in HFD 
rats.
曪Weights of animals were increased after feeding of HFD compared 
to control. Ψ Repeated oral administration of Murraya koenigii 
leaves significantly reduced the body weight compared with HFD of 
respective group (ANOVA followed by Dunnet test).
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Figure 2. Effect of Murraya koenigii leaves on glucose intolerance in 
HFD rats.
* Significant increased in the level compared to control. ** Repeated 
oral administration of Murraya koenigii leaves significantly reduced 
the level compared with HFD group.
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Figure 3. Effect of Murraya koenigii leaves on level of cholesterol 
and triglycerides in HFD rats.
曪 Significant increased in the level compared to control. 曪曪 Repeated 
oral administration of Murraya koenigii leaves significantly reduced 
the level compared with HFD group.

  The results of glucose intolerance in HFD revealed that 
the percentage increase in serum glucose level was lowest 
at both doses of Murraya koenigii leave 300 mg/kg (32.97%) 
and 500 mg/kg (23.69%) at 30 min which was significant 
compared to HFD group (45.07%) at their 0.0.min reading. The 
Murraya koenigii leave at both doses were found to decrease 
maximum blood glucose level after 120 min. Moreover, 
percentage increase in serum glucose level was lowest at the 
dose of 500 mg/kg (6.96%) which was comparable to vehicle 
control group at 120 minute than 300 mg/kg (11.2%) (Figure 2).
In high fatty diet group there was found significant (P < 0.05) 
increase in both total cholesterol and triglycerides levels 



Sachin V. Tembhurne et al ./Asian Pacific Journal of Tropical Disease (2012)S166-S168S168

as compared to control group. Administration of Murraya 
koenigii leave (300 and 500 mg/kg p.o.) significantly (P < 
0.05) decreased in both cholesterol as well as triglycerides 
respectively (Figure 3). 

4. Discussion 

  The present study was carried out in order to investigate 
the hypoglycemic and body weight reducing activities of the 
ethanolic extract of Murraya koenigii in HFD Wister rats. 
This animal model is considered as the adequate model 
for studying pathophysiology of human type 2 diabetes. 
In this animal model, development of obesity and glucose 
intolerance are tightly associated with genetic predisposition 
and environmental factors[13].
  Our results clearly demonstrate that repeated oral 
administration of ethanolic extract of Murraya koenigii 
leaves for 30 days can improve the glucose tolerance and 
decrease the body weight in highly glucose intolerant HFD 
rats. This finding is in concordance with our previous work 
of fruit juice and leaves extract of Murraya koenigii which 
has demonstrated a potent hypoglycemic activity in alloxan 
and streptozotocin induced diabetic animals[14-16]. Several 
metabolic abnormalities have been reported to be associated 
with the development of glucose intolerance and diabetes 
in HFD rats. These abnormalities include decrease in 
glucose transport and oxidation rate, decrease in glycogen 
synthesis[17]. The results obtained in this study clearly 
demonstrate that Murraya koenigii leaves treatment was 
associated with a potent improvement of glucose intolerance. 
  Scientific records revealed insulin sensitizing activities 
of various plants such as Panax ginseng[2,3] and Salix 
matsudana[4] in nutrition induced obese animals. A similar 
mechanism may operate in the plant extracts-treated 
HFD rats to improve glucose homeostasis in present study. 
Another possible action site for Murraya koenigii leaves 
to exert its postprandial hypoglycemic effect is in the 
gastrointestinal tract.
  Obesity is associated with insulin resistance and 
cardiovascular diseases risk factors[1]. Therapeutic agents 
with both antidiabetic and anti-obese effects are therefore 
particularly beneficial. Our results show that HFD rats 
treated with Murraya koenigii leaves extract underwent a 
time-dependent reduction in body weight and cholesterol, 
triglycerides as well as controlling the glycemia reflecting 
anti-obesity and hypoglycemic activity in Murraya koenigii. 
The plant may exert their antidiabetic and anti-obesity 
effects through actions that improve insulin sensitivity and 
the balance between food intake and energy expenditure.
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