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ABSTRACT: This experiment was conducted to determine in-vitro antidiabetic
properties of Barleriagibsoni stem extracts based on the inhibition of a-amylase and
uptake of glucose by yeast cell models. At varying concentrations, ethanol and
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aqueous extracts were evaluated and compared to the standard drug Metformin. The
two extracts showed a concentration dependent rise in activity, but the ethanol
extract always proved to have better inhibitory effects than the aqueous extract. The
ethanol extract and the aqueous extract had 75.18 and 64.21% inhibition,
respectively, in the glucose uptake assay, as compared to 87.10% inhibition of
metformin. It is noteworthy that the ethanol extract had an activity of about 86% of
the standard drug, and could be observed with a reasonable activity even at lower
levels. The two extracts were moderate in the a-amylase inhibition assay, although
the ethanol extract was more effective. Comparative analysis revealed that the
ethanol extract was more effective in both assays implying that it is effective in
extracting bioactive compounds like flavonoids, phenolics and alkaloids. Moreover,
more pronounced action of the glucose uptake model in comparison with the one of
alpha-amylase inhibition indicates a potential mechanism of increased utilization of
peripheral glucose. Even though neither of the extracts outperformed the standard,
the ethanol extract had similar efficacy, which means that it could be a promising
natural adjunct in managing diabetes.
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INTRODUCTION: Diabetes mellitus is a long-
term metabolic condition that is associated with
long-term hyperglycemia caused by abnormalities
in insulin secretion, insulin action or both. It is now
a significant health issue worldwide, causing
complications, including cardiovascular diseases,
neuropathy, nephropathy, and retinopathy *.
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The rate of diabetes prevalence is rising at an
alarming rate particularly in India, which is the
reason why safer and more effective therapeutic
agents should be developed. Inhibition of
carbohydrate-hydrolyzing enzymes like a-amylase
is one of the major strategies in the management of
postprandial hyperglycemia.

The inhibition of this enzyme slows down the
breakdown of starch to glucose, and helps to
regulate the level of glucose in the blood. Synthetic
drugs such as Metformin are quite common, but in
the long term, they can cause side effects such as
gastrointestinal disorders and lactic acidosis

Therefore, the use of plant-based alternatives is

575



Dhanawade et al., 1JP, 2026; Vol. 13(6): 575-578.

gaining interest. Bioactive compounds like
flavonoids, alkaloids, tannins, phenolics commonly
found in medicinal plants have a high antidiabetic
effect 2. Barleria (genus, family Acanthaceae) is a
genus with a variety of pharmacological effects.
Certain species such as Barleria prionitis have
been shown to have significant antidiabetic
properties . Barleriagibsoni is a not well studied
species with  possible medicinal activities.
Nevertheless, there is a lack of research on its
antidiabetic effect, especially when it involves the
use of stem extracts. Preliminary screening of
antidiabetic activity is commonly done in vitro
using models of a-amylase inhibition and glucose
uptake by yeast cells. Such techniques assist in
comprehending processes like inhibition of
carbohydrates digestion and boosting of glucose
metabolism °. Consequently, this paper will
compare the antidiabetic effect of ethanol and
aqueous stem extracts of Barleria gibsoni in-vitro
with metformin.

MATERIALS AND METHODS:

Collection and Identification of Plant Material:
Barleria gibsoni plant material was identified by
collecting the plant material of appropriate natural
habitats in and around Kolhapur district,
Maharashtra, India during the flowering season.
The disease-free sections of the plant like leaves,
stems and roots were taken and immersed in water
to get rid of the dirt, dust and other contaminants.
Identification and authentication of the specimen
by the Botanical Survey of India, Pune were based
on morphological characters with the standard
floristic literature. The voucher specimen of the
plant was made, labeled and stored in the
herbarium of the same institution as a reference in
future (BSI/WRC/Tech/2013/FAT 01 dated 27th
December 2013). The plant materials were first
authenticated and then thoroughly washed with
distilled water, shade dried at room temperature
and crushed in a mechanical grinder. The powder
was kept in airtight bottles in good conditions, to be
further extracted and used in experiments.

Extract Preparation: Barleria gibsoni stems were
well washed with tap water to loosen up any
clinging dirt and foreign materials and then left to
dry at room temperature (35 -40 °C) and took 3-4
weeks to dry. The dry plant material was then
coarse powdered using mechanical grinder.
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The successive extraction of the powdered drug
was done with water and ethanol using a Soxhlet
apparatus until the drug was fully extracted ®°.

Methods:

In-vitro Amylase Inhibitory Activity: The
dinitrosalicylic acid (DNS) method was used to
assess the inhibitory effect of ethanol and aqueous
extracts of Barleria gibsoni on alpha-amylase with
a few modifications. 0.5 percent 1 M phosphate
buffer (pH 6.8) was added to prepare alpha-
amylase enzyme. In bDbrief, 500 pl of various
concentrations of plant extracts (0-50 mg/ml) were
incubated with 500 pl of phosphate buffer with
0.25 mg/ml of alpha amylase enzyme and pre-
incubated at 25 °C. In the control, extract was
substituted with buffer and in the standard,
Acarbose was used as a reference drug. The pre-
incubation in 1% starch solution in 0.1 M
phosphate buffer (pH 6.8) was followed by the
addition of 500 pul of the solution to each of the test
tubes and the further incubation of the solution at
25°C during 10 minutes. The DNS reagent
(dinitrosalicylic acid) was added to terminate the
reaction with 1 ml of the solution. The test tubes
were put in boiling water bath with 10 minutes and
cooled to room temperature and then the
absorbance was recorded at 540 nm via
spectrophotometer. The standard formula was used
to determine the percentage inhibition of the a-
amylase activity °*2.

Glucose Uptake by Yeast Cells: A standard
method was used to perform the glucose uptake
into the yeast cells with slight modifications. The
yeast used in the commercial bakery was
centrifuged at 3000 x g during 5 minutes using
distilled water until the supernatant was clear. A 10
percent (v/v) suspension of yeast in distilled water
was then made. Plant extracts of Barleria gibsoni
(1 to 5 mg) were used to add different
concentrations of glucose solution (5, 10 and 25
mM) to 1 mL. The mixtures were incubated at 37 o
C after 10 minutes. This was carried out by placing
100 pL of yeast suspension, which was then
vortexed, and then incubated at 37 °C in 60
minutes. The tubes were centrifuged (2500 x g) at
the end of incubation (5 minutes) and the glucose
level in the supernatant was measured
spectrophotometrically. The standard drug used
was Metformin. A previously defined method was
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used to calculate the percentage increase in the
glucose uptake by the yeast cells .

RESULTS: Table 1-2 and Fig. 1-2 demonstrate
the antidiabetic effect of stem extracts of Barleria
gibsoni. The inhibition percentage of each extract
rose as the concentration rose (20-100 pg/ml)

E- ISSN: 2348-3962, P-ISSN: 2394-5583

which demonstrates strong antidiabetic properties.
In-vitro amylase inhibitory activity and Glucose
Uptake by Yeast Cells showed that Barleria
gibsoni stem bark extracts had a significant
antidiabetic activity.

TABLE 1: IN-VITRO AMYLASE INHIBITION BY STEM EXTRACT OF BARLERIA GIBSONI

Sr. no. Conc. (ug/ml) % Inhibition
Standard (Metformin) Ethanol extract of stem Agueous extract of stem
1 20 55.16 £ 1.10 33.26 £ 2.16 39.26 £ 2.11
2 40 64.48 £2.11 40.26 + 2.15 4528 +2.14
3 60 67.47 £3.12 46.74 £2.11 47,57 £2.15
4 80 71.20 £2.15 50.56 + 2.12 54.57 +£2.16
5 100 73.15+3.11 56.54 +2.14 55.59 + 2.17
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FIG. 1: IN-VITRO AMYLASE INHIBITION OF STEM EXTRACT OF BARLERIA GIBSONI

TABLE 2: EFFECT OF STEM EXTRACT OF BARLERIA GIBSONI IN GLUCOSE UPTAKE INHIBITION BY YEAST CELL

Sr. no. Conc. (ug/ml) % Inhibition
Standard (Metformin) Ethanol extract of stem Agueous extract of stem
1 20 2415+ 211 26.18 £2.31 10.20 £ 2.33
2 40 55.54 £ 1.32 51.14 +2.38 39.13+£2.42
3 60 78.71 £ 3.33 64.26 £ 2.22 42.62 +2.20
4 80 81.19+£2.22 72.30£2.15 52.30 £ 2.11
5 100 87.10 £ 3.13 75.18 £ 2.10 64.21 £ 2.10

100

£ 8 3 8

% inhibition

8

0
30
20
10 -
o . .
20 a0 60 80 100

Conc.(pug/mil)

m standard (Metformin)
m Ethanolextract of stem

Agqueous extract ofstem

FIG. 2: EFFECT OF STEM EXTRACT OF BARLERIA GIBSONI IN GLUCOSE UPTAKE INHIBITION BY YEAST CELL

DISCUSSION: The current experiment revealed
that there was a statistically significant dose-
dependent glucose uptake inhibition by the stem
extracts of Barleria gibsoni with the ethanol extract
showing superior activity compared to the aqueous
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extract at all the concentrations tested. The ethanol
extract exhibited 75.18% inhibition at 100 pg/ml
with the aqueous extract having 64.21% and the
standard drug Metformin having the highest
inhibition (87.10%).
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It is important to note that the ethanol extract
demonstrated a promising antidiabetic potential
with the approximate 86% of the same activity as
the standard and the aqueous extract demonstrated
less promising but relatively lower activity.
Interestingly, in low concentration (20 pg/ml) the
ethanol extract had a greater activity than the
standard, indicating that it is a powerful bioactivity
even with low doses. General comparison of
extracts showed that ethanol extract performed
better in both alpha-amylase inhibitory assay and
glucose uptake assay, suggesting that ethanol is a
better solvent to extract active phytoconstituents
like flavonoids, phenolics and alkaloids. Moreover,
in the comparison of the assays, the extracts
showed intermediate inhibition in the alpha-
amylase assay but higher activity in the glucose
uptake assay indicating that their action might be
more inclined towards the promotion of the
peripheral glucose utilization and not the inhibition
of carbohydrate digestion. Though both extracts
were not better than the standard drug, the ethanol
extract had a close parallel activity especially in
glucose uptake model, which indicates its potential
as a promising natural adjunct in the treatment of
diabetes.

CONCLUSION: The results of the current
research show that the stem extracts of Barleria
gibsoni  have great in-vitro  antidiabetic
effectiveness of which the ethanol extract has a
higher effect than the aqueous extract in the alpha-
amylase and glucose uptake tests. Ethanol extract
showed high dose-dependent action and a high
percentage of the effect of the standard drug
Metformin especially in the glucose uptake model,
implying its effectiveness in promoting glucose
uptake in the periphery. Even though neither
extract outperformed the standard, the relatively
high activity of ethanol extract reveals the power of
ethanol in extracting bioactive phytoconstituents
including flavonoids, phenolics, and alkaloids. In
general, the findings imply that the ethanol fraction
of Barleria gibsoni stem extract can be a promising
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natural adjunct in the treatment of diabetes, but
additional phytochemical characterization and in-
vivo investigations are necessary to confirm the
therapeutic potential of this product.
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