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Abstract

Diabetes mellitus is a chronic metabolic disorder characterized by high blood glucose level caused due to deficiency of insulin secretion or insulin
action. It includes a group of metabolic diseases characterized by hyperglycemia, in which blood sugar levels are elevated either because the pancreas
do not produce enough insulin or cells do not respond to the produced insulin. Thus, a therapeutic approach to treat diabetes is to decrease postprandial
hyperglycemia in patients with type II diabetes. It can be achieved by the inhibition of carbohydrate hydrolyzing enzymes like alpha amylase and
alpha glucosidase. Such inhibitors which find application in the clinical practice for management of diabetes are known to be associated with various
gastrointestinal side effects. Therefore, it is the need of time to identify and explore the amylase inhibitors from natural sources having fewer side effects.
In the present study, aqueous extracts of selected plants namely Albizzia lebbeck, Berberis aristata, Mucuna pruriens, Myristica fragrans, Catharanthus
roseus, and Caesalpinia bonducella which are used in the Ayurvedic traditional system of medicine to treat diabetes were tested for their inhibitory effect
on a-amylase. The results revealed that the extract of A. lebbeck at a concentration of 1000pug/ml exhibited an inhibition of 70.91%, whereas the extracts
of B. aristata and M. pruriens showed an inhibition of 65.24% and 62.96 % respectively at a similar concentration. The extracts of C. roseus, M. fragrans
and C. bonducella exhibited a relatively less inhibitory response for the a-amylase enzyme. The results of the work thus clearly indicate the potential of

the studied extracts to manage hyperglycemia.

Keywords: Antidiabetic; a-Amylase; Inhibitory effects; Indigenous plants

Introduction

Diabetes mellitus is a complex chronic metabolic disorder that
hasbecome amajor source ofill health worldwide. Itis characterized
by hyperglycemia and disturbances of carbohydrate, protein and
fat metabolisms, secondary to an absolute or relative lack of the
hormone insulin [1-4]. Currently, the treatments of diabetes, in
addition to insulin supplement includes many oral hypoglycemic
agents sulfonylureas,
D-phenylalanine derivatives,

such as biguanides, thiazolidines,
meglitinides and a-glucosidase
inhibitors along with appropriate diet and exercise. However, none
of them can be considered to be an ideal one, due to their toxic side
effects and sometimes reduction in response after long term use [5].
One of the therapeutic approaches useful for treatment of diabetes
is to decrease the post-prandial hyperglycemia. It can be achieved
by retarding the absorption of glucose through the inhibition of the
carbohydrate hydrolyzing enzymes in the digestive tract. a-amylase
is an enzyme responsible for the breakdown of oligo and/or
disaccharide to monosaccharides. Its inhibitors prolong the overall
carbohydrate digestion time causing a marked decrease in the rate
of glucose absorption thereby blunting the post prandial plasma
glucose rise [6]. Acarbose, Miglitol and Voglibose are the typical

examples of inhibitors used in the clinical practice [7]. However, the

major drawbacks of these drugs include various gastrointestinal
side effects such as abdominal pain, flatulence and diarrhea in the
patients [8,9]. Thus, efforts are needed to identify and explore the
amylase inhibitors from natural sources having fewer side effects.

Ayurveda and other ancient Indian literature have mentioned
several herbal plants and their preparations useful in the treatment
of various diseases and disorders [10-12]. Ethano pharmacological
surveys have shown that more than 1200 plants have been
mentioned in traditional medicine for their alleged hypoglycemic
activity [13]. Numerous plants and their products have been widely
prescribed and used for diabetic treatment all around the world
with less known mechanistic basis of their functioning. The present
study was therefore undertaken to make a comparative study
for the ability of the selected plants to inhibit a-amylase activity.
The following plants were selected for the study namely, Albizzia
lebbeck (AL), Berberis aristata (BA), Mucuna pruriens(MP), Myristica
fragrans(MF), Catharanthus roseus (CR), and Caesalpinia bonducella
(CB).

Albizzia lebbeck (Leguminosae) is a deciduous tree with
medicinal uses. Barks and seeds are astringent, and are given in piles
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and diarrhea. Ethanolic extract of pods possesses antiprotozoal,
hypoglycemic and anticancer properties [14,15].

Berberis aristata (Berberidaceae) have been studied for
febrifugal, hypotensive, immunostimulating, anti-inflammatory,
antidiabetic, antimicrobial, antiprotozoal, anticholinergic,
antiarrhythmic, antiplasmodial, hypolipidemic, anti-granuloma
and anti-hemolytic activity [3,16,17].

Mucuna pruriens (Fabaceae) is one of the popular drugs in the
Ayurvedic system of medicine [18]. Various preparations from the
seeds of this plant are used for the management of several free
radical mediated diseases such as ageing, rheumatoid arthritis,
diabetes, atherosclerosis, male infertility and nervous disorders
[15].

Mpyristica fragrans (Myristicaceae) has been known to possess
cytotoxic, hepatoprotective, antioxidant, anti-inflammatory,
antithrombotic, hypolipidaemic, antiatherosclerotic, hypoglycaemic
and antidiabetic activities [19-21].

Catharanthus roseus (Apocynaceae) which is commonly known
as ‘periwinkle’ and is an important source of indole alkaloids, which
are present in all plant parts. It is used for the treatment of diabetes,
fever, malaria, throat infections, and chest complaints. It is also used
for the regulation of menstrual cycles, and as a euphoriant [22,23].

Caesalpinia bonducella (Caesalpiniaceae) has been reported to
exhibit wide array of activities including antidiabetic, adaptogenic,
anthelmintic, antifilarial, antibacterial, antifungal, antispasmodic
activity, antioxidant, antipsoriatic and antitumor activity [24-26].

Mpyristica fragrans (H.) (Myristicaceae) has been known
to possess hepatoprotective, antioxidant, anti-
inflammatory, antithrombotic, hypolipidaemic, antiatherosclerotic,
hypoglycaemic and antidiabetic activities [27-29]. The present

cytotoxic,

study thus aimed to make a comparative study for the ability of the
extracts of selected plants to inhibit in-vitro a-amylase activity.

Materials and Methods
Chemicals and reagents

All the chemicals used during the experimental work were
of analytical grade obtained from S.D. Fine Chemicals Pvt. Ltd.,
Mumbai, Sigma chemical company, USA and Loba chemicals,
Mumbai.

Plant material

The seeds of M. pruriens, and C. bonducella were collected
from local areas of Kasegaon, District Sangli, (MS), India, whereas
the seeds of M. fragrans and roots of B. aristata were purchased
from the local market. Bark of A. lebbeck and roots of C. roseus were
collected from local areas of Karad, District Satara, (MS), India.
The plant material was further identified and authenticated by
the Department of Botany, YC College of Science, Karad. The plant
material was cleaned thoroughly, dried in a hot air oven (50°C)
separately powdered, passed through 60 mesh sieve (BS) and
thereafter stored in an airtight container at 4°C till further use.

Preparation of plant extracts

Aqueous extracts were prepared by extracting the powders of
the plant materials with hot water (70°C) in a mechanical shaker
(24h), filtered and freeze dried.

Assay for a-amylase inhibition [30]

In this method 1ml substrate- potato starch (1%w/v), 1ml of
drug solution (Acarbose, std drug/ plant extracts) of four different
concentration such as 250, 500, 750 and 1000pg/ml, 1ml of alpha
amylase enzyme (1% w/v) and 2ml of acetate buffer (0.1M, 7.2pH)
were mixed together. These solutions were prepared using acetate
buffer (820.3mg Sodium acetate and 18.7mg sodium chloride
in 100ml distilled water).The above mixture was incubated for
1hr. Then 0.1ml of iodine-iodide indicator (635mg lodine and
1gm potassium iodide in 250ml distilled water) was added in the
mixture. Absorbance of the resulting solution was measured at
565nm using UV-Visible spectrophotometer.

As=A 100
As
Where Ac is the absorbance of the control and As is the

% inhibition =

absorbance of the sample.

Statistical analysis

All the analyses were carried out in triplicate and the results
were expressed in mean+SD.

Results and Discussion

Many herbal extracts has been reported for their antidiabetic
activities and being used in the traditional system of medicine,
Ayurveda for the treatment of diabetes. Numerous herbal extracts
have been investigated with respect to suppression of glucose
production from carbohydrates in the gut or glucose absorption
from the intestine. The enzyme alpha amylase catalyses the
hydrolysis of 1,4-glucosidic linkages of starch, glycogen and various
oligosaccharides into simpler sugars which can be readily available
for the intestinal absorption. Inhibition of alpha amylase enzyme in
the digestive tract of human is being considered to be effective in
controlling diabetes by decreasing the absorption of glucose from
starch. However, medicinal plants have not gained much importance
as medicines and one of the vital factors is lack of specific standards
being prescribed for herbal medicines and scientific support. Thus,
the study was undertaken to assess the inhibitory action of the
selected plant extracts on the alpha amylase enzyme.

Aqueous extracts of different parts of selected plants with
known antidiabetic activity were investigated for their potential
to inhibit a-amylase activity at five different concentrations viz.
100pg/ml,250pg/ml, 500ug/ml, 750pug/ml and 1000pg/ml. The
results of inhibition of alpha amylase enzyme by the selected plant
extracts have been represented in Figure 1. It was observed that
the selected plants showed exhibited variable inhibitory effects
on a-amylase activity in vitro. Acarbose was used as a standard for
this activity. The extract of A. lebbeck at a concentration of 1000ug/
ml exhibited an inhibition of 70.91%, whereas the extracts of B.
aristata and M. pruriens showed an inhibition of 65.24% and 62.96
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% respectively at a similar concentration. Acarbose exhibited the
inhibition of 81.48% at a concentration of 1000pug/ml. The results
of the assay are presented in the Table 1.

Table 1: Percentage inhibition of the enzyme alpha amylase by
the selected plant extracts.

Concentration | Acarbose ‘ AL ‘ BA ‘ MP ‘ MF ‘ CR ‘ CB
(ng/ml) % Inhibition
100 27.37 21.21 9.09 | 10.34 5.1 3.7 11
250 45.14 38.96 30.1 | 25.71 | 10.34 | 7.14 | 15.03
500 65.14 57.65 | 52.38 | 50.19 | 19.25 | 16.66 | 23.52
750 72.39 64.08 | 58.06 | 57.65 | 23.52 | 18.75 | 27.37
1000 81.48 7091 | 65.24 | 62.96 | 28.96 | 23.07 | 34.01

Acarbose showed an IC,; value of 383.7ug/ml whereas the
extracts of A. lebbeck, B. aristata and M. pruriens showed the
inhibition of the alpha amylase enzyme at an IC_ value of 433.65ug,
477.28pg and 498.10ug respectively. The extracts of C. roseus, M.
fragrans and C. bonducella exhibited a relatively less inhibitory

response for the a-amylase enzyme. The results of the assay are
presented in the Table 1. The IC, values are as shown in the Figure
2.

The outcomes of this study exhibited the alpha amylase
inhibitory effects of the extracts of Albizzia lebbeck, Berberis aristata,
Mucuna pruriens, Myristica fragrans, Catharanthus roseus, and
Caesalpinia bonducella at five different concentrations viz. 100pug/
ml,250pg/ml, 500pg/ml, 750pg/ml and 1000pg/ml. However, the
inhibitory effect showed by the extracts of Albizzia lebbeck, Berberis
aristata, Mucuna pruriens was more than the extracts of Myristica
fragrans, Catharanthus roseus, and Caesalpinia bonducella at a
similar concentration. The present study thus, indicated that the
extracts of Albizzia lebbeck, Berberis aristata and Mucuna pruriens
could be useful in the management of postprandial hyperglycemia.
The results of this study directs further researches to evaluate the
therapeutic potentialities of these extracts in the management of
postprandial hyperglycemia and Type 2 diabetes either alone or in
a combinatorial therapy (Figure 1& 2).
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Figure 1: Inhibition of alpha amylase enzyme by Acarbose and selected plant extracts.
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Figure 2: IC,  values of the plant extracts for alpha amylase inhibitory activity.
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Conclusion

The results of the present study indicate that the selected plant
extracts exhibited maximum alpha amylase inhibitory activity and
thus, will prove to be beneficial to reduce the rate of digestion
and absorption of carbohydrates and thereby contribute for
effective management of diabetes by decreasing the post-prandial
hyperglycemia. The plants may essentially contain herbal bioactive
compounds inhibiting enzyme activity and further structural
elucidation and characterization methodologies have to be carried
out in order to identify the bioactive constituents.
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