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Abstract

Present study was aimed to evaluate the anti-diabetic activity of Aegle marmelos in Alloxan monohydrate induced albino rats.
Oral administration of fresh Aegle marmelos leaves (2 - 4 g/day) for 28 days shows significant blood glucose lowering effect
in experimental alloxan induced diabetic rats. These diabetic rats blood glucose level became normal when fed with Aegle
marmelos leaves. It is amply revealed that Aegle marmelos leaves possessed anti-diabetic and beta cells restoration properties.
The results suggest that statistically significant anti-diabetic potential in alloxan monohydrate induced diabetic rats. The Aegle
marmelos leaves to be almost similar effect like insulin treatment in alloxan monohydrate administered experimental animal
model. From the present study it appeared that Aegle marmelos might have some key ingredients to increase the output of
insulin by binding to the receptors of the Beta cells of the Langerhans located in the pancreas. Once they bind to the Sulphonyl
urea receptors, the K+ -ATP channels are probably closed and therefore the membrane is depolarized and insulin production
is stimulated. During the course of study, Aegle marmelos leaves fed experimental animals were normal blood glucose levels

compared to insulin treated animals.
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Introduction

The present investigation was aimed at to control the
blood glucose level and restoration of beta cells in alloxan
monohydrate induced diabetic male albino rats. Diabetes
mellitus, increased blood sugar level, not only common
disease, but creates several problems in humans body
like retinopathy, angiopathy, nephropathy, neuropathy,
cardiomyopathy[1].Graduallyincreasingorder of this disease
affects the present society, for that medical sciences is busy to
search some positive technology by which this abnormality
can be easily removed. The current allopathic therapies till
face difficulty on way to cure diabetes or minimize blood
glucose levels due to severe side effects associated with the
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use of allopathic medicine. The diabetes capital of the world
with as many as 50 million people suffering from type-2
diabetes, India has a challenge to face. However, medical
experts feel that timely detection and right management can
go a long way in helping patients lead a normal life. Diabetes
might be one of the most talked about diseases across the
world and especially in India, but awareness about the same
can well be estimated by the fact that India today has more
people with type-2 diabetes (more than 50 million) than any
other nation. With the country having the highest number of
diabetic patients in the world, the glucose disease is posing an
enormous health problem to our country today. Often known
as the diabetes capital of the world, India has been witnessing
an alarming rise in incidence of diabetes according to the
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International Journal of Diabetes in Developing Countries.
According to a World Health Organization (WHO) fact sheet
on diabetes, an estimated 3.4 million mortality are caused
due to high blood sugar. The WHO also estimates that 80
per cent of diabetes deaths occur in low and middle-income
countries and projects that such deaths will double between
2016 and 2030. It has been further estimated that the global
burden of type-2 diabetes is expected to increase to 438
million by 2030 from 285 million people (recorded in 2010).
Similarly, for India this increase is estimated to be 58%, from
51 million people in 2010 to 87 million in 2030.

To put it simply, it is a medical condition that is caused due
to decreased production and secretion of insulin from the
pancreas in case of Type-I diabetes and defective response of
insulin Type-2 diabetes. Under normal body circumstances,
blood glucose levels are tightly controlled by insulin, a
hormone produced by the beta cells of pancreas. Insulin
lowers the blood glucose level. When the blood glucose
elevates (for example, after eating food), insulin is released
from the pancreas to normalise the glucose level. In patients
with diabetes, the absence or insufficient production of
insulin causes hyperglycemia [2].

Diabetes is a chronic medical condition, that is, it can
be curbed at the initial level by introducing lifestyle changes
and controlled after its incidence through medicines in early
stages and administration of external insulin in advanced
stages. But it would not be wrong to say that it cannot be
cured completely and lasts a lifetime. Diabetes mellitus is
one of the world’s major diseases. It currently affects an
estimated 143 million people worldwide and the number is
growing rapidly. In India, about 5 per cent population suffers
from diabetes. Medical health experts assert that regular
check-ups and timely detection plays a vital role in controlling
and managing the problem. Practitioners feel that patient
adherence to medication and lifestyle modifications play an
important role in diabetes management and this can help
them lead a normal life. Un-monitored prevalence of diabetes
also results in increased risk of vascular complications like
cardiovascular, renal, neural and visual disorders which are
related to the duration of the disease [3,4].

Herbal therapies, an alternative system, with its
champion power to reduced blood glucose levels. It has
been matter of concern from time immemorial several plant
extracts are know for their anti-diabetic properties and are
being used for the traditional treatment of diabetes due to
low cost, easily availability and lesser side effects [5].

Aegle marmelos

Kingdom plantae - Plants
Subkingdom Tracheobionta - Vascular plants
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Superdivision spermophyta - Seed plants

Division Magnoliophyta - Flowering plants

Class Magnoliopsida - Dicotyledons

Subclass Rosidae

Order Sapindales

Family Rutaceae - Rue family

Genus Aegle Corr. Serr. - aegle

Species Aegle marmelos (L.) Corr. Serr. - Indian bael.

Aegle marmelos is widely found in India. The leaves,
roots, fruits, bark, and seeds are extensively used in Ayurveda.
There are various biochemical ingredient present in Aegle
marmelos leaves such as alkaloids, glycosides, terpenoids,
cardiac, saponins, tannins, flavonoids and steroids [6]. Apart
from leaves the fruits of the plant also having many of the
phyto-chemicals such as carbohydrates, protein, fiber, fat,
calcium, phosphorus,potassium, Iron, minerals and vitamins
(Vitamin A,Vitamin B1, Vitamin C and Riboflavin), steroids,
terpenoids, flavonoids, phenolic compounds, lignin, fat
and oil, inulin, proteins, alkaloids, cardiac glycosides and
flavonoids [7].

Figure 1: Aegle marmelos leaves.

Alloxan Monohydrate

The [UPAC name of alloxan is
5,5-D-hydroxylpyrimidine-2,4,6 trione. It is also called 5
mesoxalylura or 5,6dioxouracil belongs to class of organic
compounds known as pyrimidones.Alloxan is a toxic glucose
analogue which selectively destroyed the insulin producing
cells in pancreas [8]. This causes insulin dependent diabetes
mellitus called “alloxan diabetes” [9,10]. Alloxan is the most
prominent chemicals in diabetes research, although alloxan
mechanisms of B-cell selective action, their cytotoxicity is
achieved in different pathways. Briefly, the pancreatic (-cell
toxicity and the consequent diabetogenicity of alloxan are a
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result of redox cycling and the generation of toxic ROS. On the
other side, alloxan is more widely used in the understanding
of B-cell death mediated by ROS in both type 1 and type 2
diabetes mellitus because of its ROS mediated B-cell toxicity
[11,12].

Aim of the Study

The aim of present study was to investigate the effect of
Aegle marmelos leaves on blood glucose in alloxan diabetic
rats, given after successful establishment of type-1 diabetes
to examine its role as therapeutic efficacy and to see its
influence, if any prevention of the type-1 diabetes.

Materials and Methods

Plant materials Aegle marmelos leaves were collected
from ruler area of Darbhanga, India.

Male Albino rats (200- 210g) were used as experimental
animals. All animals were procured from local supplier. The
albino rats were acclimatized for 7days. Animals were divided
into 4 groups. Each of these group was kept in propylene
cage at ambient temperature of 24°c and 55% -65% relative
humidity. A 12-hour light and dark schedule was maintained
in the animal house until they are used to the laboratory
condition. They were then fed with commercial rodent
pellet diet and Water was allowed to ad-libitum under strict
hygienic condition. Alloxan monohydrate was obtained from
Explicit Chemical Pvt. Ltd. Pune,India.

Induction of Diabetes

Fasting blood glucose was determined after depriving
food for 12 hours. Diabetes was induced by single intra-
peritoneal injection of (120 mg/kg body weight) alloxan
monohydrate sterile saline. Alloxan is a toxic glucose
analogue which selectively destroys insulin producing cells
in pancreas. This causes insulin dependent diabetes mellitus

Results and Discussion
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called “alloxan diabetes” [9,10,13].

Experimental Design

The animals were divided into 4groups and the first group
A was used, as control thus there was neither induction of
diabetes nor treatment with A. Marmelos leaves. The second
group B was induced diabetes by treatment with Alloxan
monohydrate through intraperitonial way and diabetes was
confirmed by glucose test, after this confirmation only then
the treatment of leaves was commenced. The third groupC
was treated with alloxan monohydrate and Insulin through
intraperitoneal way. The fourth group D was treated with
Alloxan monohydrate and A.marmelos leaves through oral
way. Pentathol sodium was used for sacrificing the groups of
animals at the end of experiment. Histopathological studies
were also conducted in the pancreas to check for restoration
capacities of leaves. This was done by taking fresh fixatives
samples and stored at 3°C and passed through alcohol
solutions for dehydration. They were washed in xylene and
embedded in paraffin block cassettes. The tissues were
sectioned in transverse, deparafinated and stained with
haematoxylin and eosin. They were then examined under
light microscope (x20) to view structural changes of the
pancreas.

GROUP A- NORMAL RATS GROUP

GROUP B- DIABETIC CONTROL GROUP

GROUP C- INSULIN TREATMENT GROUP

GROUP D- AEGLE MARMELOS LEAVES TREATMENT GROUP

72 hours of alloxan monohydrate injection the diabetic
rats (blood glucose levels greater than 275 mg/dl) were
separated. Treatment was started except normal rats and
diabetic control experimental rats. During experimental
period, animals in all groups were given to standard water
and pellet diet. Blood glucose were monitored by digital
glucometer(Dr.Morepen Gluco One,Delhi).

. Fasting blood glucose (mg/dl)
Experimental Group
7% Day 14" Day 21 Day 28" Day
Group A- Normal Rats 92.94 +2.17 90.02 +3116 87.02 £ 1.36 82.02£1.21
Group B- Diabetic Control 283 +1.32 290 +1.20 286+ 2.06 298 £ 1.32
Group C- Insulin Treatment grou 170 £ 3.00 142.23 +£1.12 104 +2.18 96+ 2.6
p sroup P <0.05 P <0.05 p <0.05 p <0.05
Group D- Aegle marmelos leaves 139+ 2.31 140 +1.29 112+ 1.00 96 +0.05
treatment group P <0.05 P <0.05 P <0.05 P <0.05

Table 1: Effect of Aegle marmelos Leaves in Alloxan Induced diabetic rats and normal rats. (Values are Mean = SEM, n = 15, P <

0.05 Vs diabetic Control).
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Figure 2: Group-A-Normal rats showing alpha and beta
cells.

Figure 3: Group-B-Diabetic control rats showing damaged
beta cells.

Figure 4: Group-D-Aegle marmelos fed rats beta cells islets
of Langerhans showing slightly restoration of beta cells
when compared to Diabetic control rats.
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Figure 5: Group-c-Insulin treatment group rats showing
proliferation of Beta cells when compared to Diabetic
control rats.

The latest convention methods for treatment of diabetes
have shortcomings such as side effect and others have failure
in management. The plants have however shown to have
no side effects but slow in efficacy. Diabeties is a group of
metabolic alteration characterized by hyperglycaemia,
high blood sugar level. Hereditary factor obesity sedentary
life style and aging have been shown to raise the risk for
diabetes. The proper medical care and a regular monitoring
of diabetes are essential not only to keep the disease and
the management. To prevent the varieties of other Diabetes
related problems because no were cure has been identified.
Hence, management of Diabetes with diet exercise and drug
has been established. Antidiabetic drugs treat diabetes
mellitus by lowering blood glucose levels in the blood with
the exceptions of insulin. All the drug administered orally, are
also called “oral hypoglycemic agent”, herbs for diabetes are
used more and more to compliment or sometimes replace
conventional diabetic drugs. It has been reported that Aegle
marmelos has insulin like activity and it contains an active
ingredients that bind to the Sulphonyl urea receptors,
the K* -ATP channels are probably closed and therefore
the membrane is depolarized and insulin production is
stimulated.

A marked rise in fasting blood glucose level were
observed when compared to normal control rats. Anti-
diabetic activity was observed in Aegle marmelos leaves fed
rats on 7%, 14", 21% and 28" days post treatment. However
anti- diabetic effect of Aegle marmelos leaves was found
almost similar effective than that of insulin treatment
experimental group. The results of the present study
indicated that Aegle marmelos leaves do have the property to
reduce the blood glucose. Alloxan monohydrate induce free
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radical production and causes tissue injury. The pancreas are
susceptible to such damage. It appears that Aegle marmelos
leaves have tissue protective function. However, stimulation
of beta cells and subsequent release of insulin cannot ruled
out in this regard. Estimation of insulin level, here might give
insight into the mechanism.

Nevertheless, there is no doubt in the Aegle marmelos
leaves have therapeutic effect on blood glucose level. To
elucidate the mechanism of action and to project this
Indian champion plant as an therapeutic target, further
investigation are needed. R Bhavani [14] has reported that
oral administration of leaves extract of Aegle marmelos lead
to marked lowering of blood glucose level in normal and
alloxan induced rats. Muyuka [15] also demonstrated that
aqueous Aegle marmelosleaves possess hypoglycemicactivity
in streptozotocin induced diabetic rats. Present investigation
suggested hypoglycemic effects of Aegle marmelos leaves.

After treatment with Aegle marmelos plant leaves in
diabetic induced animals, there was significant p <0.05
reduction in blood glucose level. This could mean the plant
leaves reduced the excessive blood glucose levels and
possibly decreased gluconeogenesis. Histopathological
studies also proved the plant leaves fed rats had no toxic
effect to the organs but instead it displayed therapeutic effect
to the pancreas [16].

Aegle marmelos leaves has been widely used for curing
various ailments due to its tremendous potential. The
present study will be helpful in establishing a scientific basis
for therapeutic uses of the this plant leaves, Aegle marmelos.
However much more studies are still required to explore
other potential of this plant leaves.

Contradiction

When Aegle marmelosplantleaves was orally induced into
the animals,the vital organ pancreas was taken and evaluated,
there was no gross abnormalities from the histopathological
result but instead displayed a therapeutically effect on the
pancreas [16].

Conclusion

This research appears that Aegle marmelos leaves works
as anti-diabetic agent. So, this plant leaves will be helpful in
treating the diabetes in ruler India due to low cost, easily
availability and lesser side effects associated with the use
of this plant leaves. In conclusion, Leaf of Aegle marmelos
has a potential ability to attenuate blood glucose level in
alloxan-induced diabetes mellitus through its phytochemical
constituents.
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Future Prospects

Dosages for diabetic condition required to be established
via clinical studies subjected to human.
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