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ABSTRACT: Oxidative stress has been defined as a disturbance in the balance the production of reactive oxygen species
(ROS) and antioxidant defence system, which can lead to tissue injury. Antioxidant level in the tissue is an important factor for
sensitivity of individual tissue to oxidative stress. It has been suggested that oxidative stress can play an important role in
tissue damage associated with diabeties and complications. Oxidative stress in diabeties and increased of free radicals are
generated which cause injury or destruction of pancreatic beta cells which can repaired or regenerated by using potent
antioxidant. Thus based on reported antioxidant phytochemical constituents in fruit of Murraya koenigii the present study was
aim at to investigate hypoglycemic effect of fruit juice of Murraya koenigii in mice. Based on the results of normoglycemic
and OGTT model the hypoglycemic effect in alloxan induced diabetic mice was evaluated at dose level of 2.5 and 5.0 ml/kg.
The results of antidiabetic study reveled that FJMK decreases blood glucose level significantly at 10 and 15 day of
administration (fasted serum glucose). From results it concludes that FJMK has hypoglycemic effect. The FJMK may act as
cytoprotective in alloxan induced diabetic mice because of presence of antioxidant phytochemical so it can be attributed to the
intended use of fruit juice for antidiabetic dietary supplement or as a herbal drink for diabetic and in diabetic complications.
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INTRODUCTION
Murraya koenigii (L.) family Rutaceae is an aromatic
more or less deciduous shrub or a small tree up to 6m. in
height found throughout India and is commonly known
as Meethi neem and karry tree, is used traditionally as
antiemetic, antidiarrhoeal, febrifuge and blood purifier.
The whole plant is considered to be a tonic and
stomachic. The leaves are used extensively as a flavoring
agent in curries and chutneys. Almost every part of this
plant has a strong characteristic odour. The people of the
plains, particularly of southern India, use the leaves of
this plant as a spice in different curry preparations 1, 2.
In the present study, Murraya koenigii (L) was chosen
since it is one of the most widely acclaimed remedies for
the treatment of diabetes. M. koenigii are used as
flavorings, condiment and folk medicine for the treatment
of various metabolic and infectious diseases. The leaves,
bark, root and fruits are used intensively in indegenious
system of medicine from ancient time, as a tonic for
stomache, stimulat and creative 2, 3. Phytochemical
screening of M. koenigii leaves reveled the presence of
some vitamins, carbazole alkaloid, terpenoids, phenolic
compounds and mineral content such as calcium, iron,
zinc and vanadium etc. in addition, carbazole alkaloid
present in M. koenigii leaves were reported to have
antioxidant and antidiabetic activities 4, 5, 6, 7, 8, 9, 10. There
also having several biological activities of M. koenigii

leaves reported for its anti-hypercholesterolemic 11, 12 as
well as its efficacy against colon carcinogensis 11. It also
reported for anti-microbial, antioxidant 5, 13, 14, 15, 16. While
there is not any scientific report found on fruit of
Murraya koeinigii for it’s any biological activities
including antidiabetic which has reported for its leaves4, 5,

6.  Therefore,  there  was  a  strong  interest  to  find  the
possible antidiabetic activity of fruit of Murraya koenigii.

MATERIAL AND METHOD
Plant: The fresh fruit of Murraya koenigii were collected
in the month of August 2008 from its natural habitat at
Sakoli village in Nagpur region, Maharastra, 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.
Material: Tolbutamide as a standard (Aventis
laboratory), biochemical estimation kits e.g. RBC
diluting fluid, WBC diluting fluid, Drabkin’s reagent for
haemoglobin estimation (AGAPPE Diagnostics), Serum
creatinine estimation kit (Biolab Diagnostic Pvt. Ltd.),
total bilurubin estimation kit (Biolab Diagnostic Pvt.
Ltd.), SGOT and SGPT estimation kit (Biolab Diagnostic
Pvt. Ltd.) were used for biochemical estimation.
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Preparation of the Fruit juice of Murraya koenigii
(FJMK): The fruits were dried under shade for 15 days
the final weight was found to be 300 gm. Dried fruit
undergone washing with distilled water and then crushing
in electric blender and adding subsequent boiled water
and final volume was made 500 ml and was kept for 10
days for maceration in air tight container.  The liquid
obtained by filtration was red brown color and bitter in
taste used as fruit juice.
Experimental Animals: Swiss albino mice of either sex
weighing  25-35  gm  were  used.  The  animals  were  fed
with standard mice diet (Amrut feed, Sangali,
Maharastra), had free access to water under well
ventilated condition of 12h light cycle. The animals were
adapted to laboratory condition for 7 days prior to the
experiments. The studies were performed with the
approval of Institutional Animal ethics committee
(IAEC) of S.N.Institute of Pharmacy Pusad.

EXPERIMENTAL DESIGN
ANTIDIABETIC STUDY
Preliminary hypoglycemic study of FJMK
The hypoglycemic activity was performed in normal
glycemic and glucose loaded mice (oral glucose tolerance
test (OGTT) model). Swiss albino female mice weighing
25-35 gm were assigning to each contain 6 animals. Four
groups of animals were used for normal glycemic model
and OGTT models respectively 6, 17.
In normoglycemic group 1 was normal control, group 2
was vehicle control, group 3 and 4 received 2.5 ml and 5
ml of FJMK respectively. While in OGTT model group 1
was vehicle control, group 2 was standard Tolbutamide
(300mg/kg p.o.) and group 3 and 4 received 2.5 ml and 5
ml of FJMK respectively.
In normoglycemic and OGTT model initial blood was
taken by retro-orbital after 30 min of administration
while immediately glucose (3.0 mg/kg p.o) was given to
all groups of animal in OGTT model and subsequent
blood samples were taken at time interval of 30, 60 and
120 min intervals respectively.
Antidiabetic study of FJMK in alloxan induced
diabetic model
Induction of experimental diabetes
Diabetes was induced in mice by a single injection of
alloxan monohydrate (150 mg /kg i.p.) in 0.9% of NaCl.
After 48 h, the animals showing serum glucose levels
above 200 mg /dl (diabetic) were selected for the study 18.
All  the  animals  were  allowed  free  access  to  water  and
pellet diet. Blood samples were collected by retro-orbital
puncture technique and the collected blood samples were
analyzed for glucose levels by the glucose estimation kit
and serum glucose levels were expressed in mg/dl.
Experimental procedure
Swiss albino female mice weighing 30-35 gm were
assign to each group contains 6 animals respectively.
Group 1 served as vehicle control; group 2 served as
Alloxan induced diabetic control; group 3 and 4 diabetic
mice given FJMK (2.5 and 5.0 ml/kg p.o.) for 15 days

respectively; group 5 diabetic mice given standard
tolbutamide (300mg/kg p.o) for 15 days.
Statistical analysis: All the experimental results were
expressed as the mean ± standard deviation. Unpaired T-
test was used to detect further difference between groups
respectively, values of p< 0.05 were considered
significant.

RESULT AND DISCUSSION
Diabeties mellitus is a chronic disease characterized by
high blood glucose level due to absolute or relative
deficiency of circulating insulin level or insulin
resistance. Through different types of oral hypoglycemic
agents are available along insulin for the treatment of
diabeties, there is an increasing demand by patient to use
the natural products with antidiabetic activity to
overcome the side effects and toxicity of synthetic drugs.
Herbal antidiabetic drugs are prescribed widely because
of their effectiveness, less side effects and relatively low
cost19. Thus the aim of the present work was to evaluate
the antidiabetic activity of fruit juice of Murraya koenigii
in alloxan diabetic mice.
The results of preliminary hypoglycemic effects in
normoglycemic and OGTT model showed that FJMK at
5ml/kg was found to significantly (p<0.05) decrease the
blood glucose level after 120 min. in both model
respectively (figure 1 and 2). The results of the
preliminary hypoglycemic study are in agreed with some
report4,  5,  6,  17 that proved the antidiabetic effects. The
preliminary hypoglycemic study of FJMK also proved
with antidiabetic effects of FJMK in alloxan induced
diabetic mice which are presented in table 1. Analysis of
results showed that the effect of FJMK on blood glucose
level was significantly (p< 0.01) found to decreased at
both doses 2.5 and 5.0ml/kg of 10 and 15 day of
administration and its activity was comparable to
standard Tolbutamide drug (table 1). The results of
FJMK for its hypoglycemic activity are supported with
previous studies which are reported on its leaves of
Murraya koenigii4, 5, 6, 11.
Oxidative stress has been defined as a disturbance in the
balance the production of reactive oxygen species (ROS)
and antioxidant defence system, which can lead to tissue
injury20. The levels of reactive oxygen species are
regulated by variety of cellular defence mechanisms
consisting of enzymatic and non-enzymatic antioxidant
systems20. Antioxidant level in the tissue is an important
factor for sensitivity of individual tissue to oxidative
stress21. It has been suggested that oxidative stress can
play an important role in tissue damage associated with
diabeties and complications21, 22.  Oxidative  stress  in
diabeties and increased of free radicals are generation by
alloxan20 which cause injury or destruction of pancreatic
beta cells which can repaired or regenerated by using
potent antioxidant. The phytochemical7 data reveled that
carbazole alkaloids namely koenimbine, murrayazoline,
murrafoline and pyrayaquinone-A presents in fruit of
Murraya koenigii which has reported to have antioxidant
activities23, 24, 25. From reported phytochemical literatures
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of Murraya koenigii it may conclude that antioxidant
activity may be a possible mechanism responsible for
protective effects of FJMK against beta cell damage and
antioxidant defence system of plasma and pancreas in
alloxan induced diabetic mice. The results of the FJMK
are also supported with the effects of Murraya koenigii
leaves extracts in which carbazole alkaloids25, 26, 27, 28, 29, 30

responsible for the antioxidant activity10, 16, 23, 24. These
observations conclude that the cytoprotective role of
Murraya koenigii fruit in alloxan induced diabetic mice.

CONCLUSION
Excess production of active oxygen radicals causes
oxygen stress in cell membrane which consequently
induces toxic effects and disease. Self defence system

against these oxidative damages is facilitated by
antioxidant. Many new antioxidants have been isolated
and identified from herbs and species. The daily intake of
these foods might be one of the most promising sources
against major diseases leading to leatherier life. Oral
administrations of FJMK attenuate these problems in the
alloxan induced diabetes in mice as a consequence of its
potential antioxidant properties. This could be due to
presence of biologically active ingredients carbazole
alkaloids in fruits like koenimbine, murrayazoline,
murrafoline and pyrayaquinone-A. While there require
further studies to isolate and characterized the more other
constituents from fruit of Murraya koenigii in controlling
diabeties and its related complication.

Table 1:  Antidiabetic activity in Alloxan induced diabetic model

Groups 0 day 5 day 10 day 15 day
Vehicle control 89.76± 9.35 90.01 ± 7.024 87.82± 7.15 89.58± 7.06
Diabetic control 310.2± 22.05 324.75±  19.74 353.74± 22.08 390.34± 27.59
2.5 ml FJMK 311.12±  27.35 293.69± 34.06 259.07± 36.67* 210.44± 33.19*
5 ml FJMK 305.53 ±  27.09 290.6± 25.74 239.75± 36.24* 182.52± 24.165*
Tolbutamide 307.16 ± 30.38 279.62± 37.27 218.39±  27.84* 179.32± 22.10*
Results are expressed in mean of 6 animals in a group ± S.D

* Significant (p<0.05) difference compared with their initial 0 day reading of respective groups by using student
unpaired T-test.

Fig 1: Effect of FJMK in Normoglycemic model
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Fig 2: Hypoglycemic activity in OGTT model
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Results are expressed in mean of 6 animals in a group ± S.D
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