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Abstract

Leaves of Piper betel possess several bioactivities and are used in traditional medicinal systems. However, its
antidiabetic activity has not been scientifically investigated so far. The aim of this study, therefore, was to investigate the
antidiabetic activity of Piper betel. An aqueous extract of the leaves was prepared and subjected to various in-vitro anti
diabetic assays such as, In vitro Alpha Amylase Inhibition Assay, Yeast Glucose Uptake Assay, Alpha Glucosidase Enzyme
Inhibition Assay, Haemoglobin Glucose Inhibition Assay. The aqueous extract proved to possess significant anti-diabetic
activity All assays showed a maximum inhibition of either the enzyme or uptake of glucose into the cells. Thus, concluding
that leaves of Piper betel possess significant antidiabetic activity.
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1. Introduction

Diabetes has caused a major burden to the health
sector in the developing countries and has shown an
increasing trend among the urban population.[1] The increase
in health loss from diabetes since 1990 in India is the highest
among major non-communicable diseases, with this increase
observed in every state of the country [2]. Type-2 diabetes
results when the body does not make enough insulin, or the
body cannot use the insulin it produces. Type-2 diabetes is
the leading cause of premature deaths. Improperly managed,
it can lead to several health issues, including heart diseases,
stroke, kidney disease, blindness, nerve damage, leg and foot
amputations, and death [3].

The management of diabetes is a global health care
problem until now and successful treatment is not yet
discovered. Currently, there are nine classes of orally
available pharmacological agents to treat Type 2 diabetes
sulfonylureas, meglitinides, metformin, thiazolidinediones,
alpha glucosidase inhibitors, dipeptidyl peptidase inhibitors,
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bile acid sequestrants, dopamine agonists, and sodium-
glucose transport protein inhibitors [4]. But these are
observed to produce serious adverse side effects such as liver
problems, lactic acidosis and diarrhoea. We have long history
Ayurvedic medicines which uses plants for treating many
diseases. Plants especially have shown to possess significant
antidiabetic activity and could become a source of a new
range of side effect free effective medication.

Piper betel is one such plant which possesses many
which are responsible for its
antidermatophytic, antitumour,

bioactive compounds
antioxidant, antibacterial,
gastroprotective, anti-inflammatory activity and much more

[5].

2. Materials and Methods
2.1. Extraction:

Healthy leaves of Piper betel were taken during the
month of January in and around Chennai, Tamil Nadu, India.
They were shade dried for five days and ground to a coarse
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powder. 50g of powdered leaf and flower were taken and
extracted using 500ml of water for about 20 min at 100°C.
The extract was then filtered using a Whatman no 1 filter
paper and dried under reduced pressure to make a
concentrated paste. The concentrated extract was and stored
in sterile microfuge tubes at -4°C until further use.

2.2. In Vitro Alpha Amylase Inhibition Assay:

This assay was conducted in two methods, a well
assay and by the Dinitrosalicylic acid method. The well assay
evaluated the activity of the extract qualitatively and the
latter, quantitatively.

2.2.1. Well Assay:

A solid medium was prepared by combining 2g of
agar and 0.5g of starch. The medium was sterilized and
poured onto petri plates and allowed to solidify. Once
solidified, five wells were created and 20ul of 20-unit alpha
amylase enzyme was added to all wells. Keeping one well as
control in each plate the sample extract was added in
concentration of 20, 40, 60, 80 and 100 pl. The plates were
undisturbed for 3hrs and the plates were flooded with grams
iodine solution. The diameters of the various zones of
inhibition are mentioned in Table 1.

2.2.2. Dinitrosalicyclic Acid Assay:

The assay was performed according to [6]. 200ul
(1%w/w) starch solution was added to 200ul of PBS buffer
(pH 7.5mM), 20, 40, 60, 80 and 100ul sample extract were
taken in various test tubes and 20pl of 20 units alpha amylase
enzyme was added. 600pul of deionized water and 400ul of
DNSA reagent was added to the test tube and labelled as
blank and for control the sample extract was substituted with
100ul water and the test tubes were incubated at 37°C for
15mins. After incubation 400ul of DNSA reagent was added
and all the test tubes and then placed in a boiling water bath
(100°C) for 5 mins, then each test tube was made to 15 ml by
adding deionized water, then the absorbance was read by
means of a UV-vis-spectrophotometer at 540nm.

2.3. Yeast Glucose Uptake Assay:

The assay was performed according to [7]. 1g of
active dry yeast was taken in a centrifuge tube and distilled
water was added to it and the cells were centrifuged at 300g
for 5 min. after centrifugation the supernatant was removed,
and this step was repeated until the supernatant was clear.
Then a 10% yeast solution was created. 1% glucose solution
was prepared. To each test tube Iml of 10% yeast solution,
100pul 1% glucose solution and 100pul of sample extract at
various concentrations (20, 40, 60, 80 and 100ul) was added
and for the control 1ml yeast solution, 100ul 1% glucose
solution and 100ul deionized water was added, all the test
tube were incubated at 37°C for 1hr.

After incubation the contents of the test tube were
centrifuged at 2000g for 5 mins. 500ul of the supernatant
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from each sample was taken in a test tube and 400ul of
DNSA reagent was added and kept in boiling water at 100°C
for 5 mins, for blank 500ul of deionized water was
substituted for the sample extract. Then the test tubes were
made up to 15ml by addition of deionized water. The
absorbance of each sample was noted in a UV-vis-
spectrophotometer at 540nm.

2.4. Alpha Glucosidase Inhibition Assay:

The assay was performed according to [6]. To each
test tube, 300ul of PBS buffer solution, 50units of 50ul of o
glucosidase enzyme and 100pul of sample extract at
concentration of 20, 40, 60, 80 and 100ul were added
incubated at 37°C for 15 mins. After incubation to each test
tubes 3ml of 50mM NaOH solution was added. The blank
was prepared by adding 500ul of PBS buffer and 3ml S0mM
NaOH solution and the absorbance was read by means of a
UV-vis-spectrophotometer at 410nm.

2.5. Evaluation of haemoglobin glycosylation
2.5.1. Preparation of haemoglobin:

The assay was performed according to [8]. The
blood was collected from a healthy human volunteer and
transferred into a sterile tube containing EDTA. Hemolysate
was prepared by preparing a hyposaline solution. The
collected blood was washed thrice with 0.14M NaCl solution
and one volume of red blood cells suspension was lysed with
two volumes of 0.01M phosphate buffer, pH 7.4 and 0.5
volume of CCl4. The haemolysate was then freed from the
debris by centrifugation at 2300 rpm for 15 min at room
temperature. The haemoglobin rich fraction was separated
and dispensed into sample bottle for storage and refrigerated
until required for use
2.5.2. Estimation of haemoglobin glycosylation:

To 1 mL of haemoglobin solution, SpL of
gentamycin and 25 pL of the plant extracts (30pug/mL) were
added. The reaction was started by the addition of 1 mL of
2% glucose in 0.01M phosphate buffer (pH 7.4) and

incubated in the dark at room temperature. The
concentrations of glycated haemoglobin at the incubation
period of 0, 24 and 72 hrs were estimated

spectrophotometrically at 443nm.

Table 1: Diameter of clearance zone for alpha amylase
enzyme inhibition assay

Concentration of Extract Diameter of Clearance Zone

(ug/ml) (mm)

Control 20
25 14
50 11
75 12
100 8
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3. Result and Discussion
3.1. In Vitro Alpha Amylase Inhibition Assay:

Alpha amylase is a key enzyme excreted by the
pancreas whose main function is conversion of starch into
absorbable glucose. But this enzyme may pose a threat to
people suffering from diabetes, where it will cause an
increase in blood sugar. The well assay showed a marked
reduction in the clearance zone (Table 1) when compared to
the control; this indicates that the extract has significant
inhibitory effect of the alpha amylase enzyme. Similarly, the
DNSA method also shows a proportionate increase in the
inhibition of the a- amylase enzyme by the plant extract as
show in Figure 1. This might act as an agent to prevent
conversion of starch into glucose thus effectively not
allowing blood sugar to increase.

Figure 1: The inhibitory effect of variable doses of
aqueous extract of Piper betel. via DNSA assay
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Values are expressed as mean = S.D. The %
inhibition was calculated based on control & standard OD at
540 nm. The % inhibition of a- amylase proportionately
increases with increase in concentration of extract
3.2. Yeast Glucose Uptake Assay:

We know the danger it poses when live cells are
incapable of up taking glucose and how it affects blood sugar
levels in diabetic patients. From Figure: 2 it is evident that the
% uptake of glucose by ,live yeast cells markedly increased
with increase in concentration of plant extract, this ensures
that it has significant antidiabetic activity and proposes a
vague mechanism of action for the activity of the plant
extract with regards to uptake of glucose by live cells.

3.3. Alpha Glucosidase Inhibition Assay:

Like the alpha amylase enzyme assays, alpha
glucosidase also showed a similarly proportionate decrease in
activity with the increase in concentration of plant extract,
this further supports the previous assays and is shown
graphically in Figure 3.
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Glucosidase enzymes catalyze hydrolysis of starch
to simple sugars. In humans, these enzymes aid digestion of
dietary carbohydrates and starches to produce glucose for
intestinal absorption, which in turn, leads to increase in blood
glucose levels.

Figure 2: The % uptake of glucose by yeast cells in the
presence of variable doses of aqueous extract of Piper
betel. via yeast glucose uptake assay
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Values are expressed as mean + S.D. The %
inhibition was calculated based on control & standard OD at
540 nm. The % uptake of glucose increases with increase in
concentration of extract
3.4. Evaluation of haemoglobin glycosylation:

From the result shown in Figure 4, we can clearly
estimate that the % glycosylation of haemoglobin decreases
with increase in concentration of plant extract. This indicates
the hypoglycaemic activity of the extract as inhibition of
glycosylation of haemoglobin prevents production of
glycated end products.

4. Conclusion

The need for safe, potent and cost-effective drugs for
diabetes is a major concern for many families around the
world. And from various previously published literature we
know that Piper betel possesses various pharmacological
properties such as anti-malarial activity, antibacterial activity,
antifungal study, insecticidal activities, antioxidant activity,
gastro protective activity, antinociceptive activity, cytotoxic
activity and anti-platelet [9]. Its antidiabetic activity has yet
to proven. This study shows the potent antidiabetic activity of
the leaves of the Piper betel by means of various in-vitro
antidiabetic assays.
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Figure 3: The inhibitory effect of variable doses of
aqueous extract of Piper betel. via a- glucosidase
inhibition assay
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Values are expressed as mean = S.D. The %
inhibition was calculated based on control & standard OD at
540 nm. The % inhibition of o- amylase proportionately
increases with increase in concentration of extract as evident
from the trend of the graph.

Figure 4: The inhibitory effect of variable doses of
aqueous extract of Piper betel on the glycosylation of
haemoglobin
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Values are expressed as mean + S.D. The %
inhibition was calculated based on control OD at 443 nm. The
% inhibition of glycosylation of heamoglonin by aqueous
extract of Piper betel, shows an increasing trend signifying it
antidiabetic  activity.research into the specific active
phytocompounds responsible for the activity must be
identified to one day make this a potent, easily available and
a cost-effective drug for treatment of diabetes.
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