Review Article Int Jou Hea Bio Sci, 6(3), 2025, 24-29

International Journal of
Health care and Biological Sciences

Online ISSN: 2582-7499

Content available at www.saap.org.in

Open Access
A REVIEW ABOUT INVITRO ANTI-DIABETIC ACTIVITY OF SCOPOLETIN
N. Danamurthy, M. Kishore Babu, G.Renusri, G.Sravani, V.Srivalli, B.P.Manishankar
Department of Pharmacology, QIS College of Pharmacy, Vengamukkapalem, Ongle.

Article History Abstract

Received on: 04-07-2025
Revised on: 19-08-2025
Accepted on: 14-09-2025

Diabetes mellitus is a metabolic disorder, and controlling blood glucose levels is a key strategy
in managing the condition and preventing its complications. One therapeutic approach
involves the use of drugs that inhibit enzymes responsible for carbohydrate digestion, as well
as agents that reduce glucose absorption from the bloodstream. This study aimed to
investigate, through in vitro experiments, whether scopoletin could inhibit the activity of key
carbohydrate-digesting enzymes, such as a-glucosidase and a-amylase. The results
demonstrated that scopoletin significantly inhibited both a-glucosidase and a-amylase
activity, indicating its potential antidiabetic properties. In addition to its antidiabetic effects,
scopoletin is also known for its anti-inflammatory, anticancer, antimicrobial,
hepatoprotective, neuroprotective, and antioxidant properties.
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occurring benzopyrone that occurs in the roots of plants
of the Scopolia genus, such as Scopoliacarniolica or
Scopolia japonica, chicory, mug wort, passionflower,
Brunfelsia, Viburnum, Kleinhobia hospita, etc. Noni,
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Manaca, Stevia, Argulus quince, etc. Its chemical name is 7-

Introduction hydroxy-6-methoxycoumarin [4, 5]. Scopoletin has
Diabetes is a very old disease that affects people all antioxidant properties and scavenges superoxide anions
around the world, as we all know. Diabetes is known as in a concentration-dependent manner in the

"Madhu Meha" in Indian diabetes mellitus, which dates xanthine/xanthine  oxidase reaction system [6].

back to the time of Charak and Shushruta [1]. High blood
sugar (glucose) levels are a hallmark of diabetes mellitus,
a set of metabolic illnesses caused by deficiencies in either
the action or secretion of insulin, or both [2].Diabetes is
the most common endocrine disease, affecting more than
100 million people worldwide. The countries with the
highest number of diabetes patients in 2025 will be India,
China and the United States. India has more than 30
million diabetic patients and the number is growing. The
prevalence of type 2 diabetes is associated with elevated
glucose concentrations, often due to postprandial glucose
concentrations. The postprandial increase is caused by
starch hydrolysis by pancreatic a-amylase and glucose
absorption by intestinal a-glucosidase. Therefore, the
treatment strategy for type 2 diabetes is to potently
inhibit pancreatic a-amylase and intestinal a-glucosidase
[3]- Scopoletin, a derivative of coumarin, is a naturally

Scopoletin, found in the fruits of Tetrapleura tetraptera
(Mimosa family), has the effect of lowering blood pressure
[7]. It also exhibits antidepressant, angiogenic, and
antifungal properties [8-10]. Scopoletin is coumarin
derivative and coumarin is reported for hypoglycaemic
activity.

Therefore, the present work have been planned to
evaluate the hypoglycaemic activity of scopoletin.
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Fig. 1 Structure of scopoletin
Source and Extraction of Scopoletin
Scopoletin is used in a variety of plant part concentrations
in many different species and plant families. Table 1
summarizes its occurrence in the following families:
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Scopoletin is found in Asteraceae, Convolvulaceae,
Rubiaceae, Solanaceae and Mulberry.
Table1: various species of scopoletin

. Refe
Species Family ST renc
P content .
Acer
saccharum Sapindaceae 161.9 nmol/g 11
FW
Marsh.
— o
Artemisia Asteraceae 0.04477% DW 12
annua (leaf)
Atractylode
S Asteraceae 5.478 uM 13
macrocepha
la
Canscora Gentianaceae 4.5 mg/g 14
decussata extract
Evolvulus Convolvulace
alsinoides ae 0.324ug/mlL 15
Fabiana 0.01-0.55%
. . solanaceae . 16
imbricata (aerial parts)
Helianthus 1.25-1.51pg/g
annuus L. Asteraceae FW (hull) 17
Lasianthus .
Jucidus Rubiaceae 1.4pmol/g DW 18
Melia ) 0.018gm/kg of
azedarach Meliaceae seed kennel 19
Pelargoniu .
m sidoides Geraniaceae 34-48mg/kg 20
. 0.04-
Sco;')ol.1a Solanaceae 0.07%(w/w) 21,2
carniolica 2
DW
Weigela sp. Caprifoliacea | 40-280mg/kg 23
e of plant
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Materials and Methods

Materials (reference)

Scopoletin was purchased from Sigma (St. Louis, MO,

USA). Other chemicals and reagents, including o-

glucosidase and a-amylase, were of analytical grade,

purchased from Sigma, and used without further

purification.

Methods

1. Inhibition of a-glucosidase activity by scopoletin in
vitro.

In vitro inhibition studies of a-glucosidase by scopoletin

have been performed to evaluate the potential of this

compound in regulating carbohydrate metabolism. The
test usually involves incubating o-glucosidase with
various concentrations of scopoletin in a buffered solution
along with a suitable substrate such as maltose or sucrose.
After a set incubation time at 37 °C, the reaction is often
stopped by adding a stop reagent. The released glucose is
quantified using a colorimetric method such as the glucose
oxidase test. By comparing enzyme activity in the
presence of scopoletin with a control group that did not
contain the inhibitor, researchers can calculate the
percentage of inhibition. The data is analysed to generate
a dose-response curve from which the IC50 value can be
determined, which indicates the concentration of
scopoletin required to inhibit a-glucosidase activity by
50%. This study provides valuable insight into the
potential therapeutic applications of scopoletin, especially
in controlling postprandial blood glucose levels in diabetic
patients [44, 45].

Inhibition of a-amylase activity by scopoletin in vitro.
An in vitro inhibition assay of a-amylase activity by
scopoletin typically involves incubating the enzyme with
various concentrations of scopoletin in the presence of a
starch substrate. The test measures the amount of
reducing sugars released, indicating the level of a-amylase
activity. A buffer is usually used to maintain optimal pH
conditions for enzyme activity. By comparing a-amylase
activity in the presence of scopoletin to a control without
inhibitor, researchers can determine the level of
inhibition. In many cases, the results are recorded to
generate a dose-response curve that allows the calculation
of the IC50 value, which indicates the concentration of
scopoletin required to inhibit 50% of a-amylase activity.
This method not only helps to elucidate the inhibitory
potential of scopoletin, but also provides insight into its
potential applications in regulating postprandial blood
glucose levels and treating diabetes [24-47].

Statistical Analysis

Statistical analysis of a-amylase and «-glucosidase
inhibition assays typically involves calculating key metrics
such as IC50 values, which indicate the concentration
required to inhibit 50% of enzyme activity, to assess the
efficacy of potential inhibitors. Data can be analysed using
nonlinear regression to determine dose-response
relationships and compare the inhibitory effects of
different compounds. Variability in the data can be
assessed using standard deviation or standard error, and
significance can be assessed using ANOVA or t-tests,
depending on the experimental design. Correlation
coefficients can also be calculated to examine the
relationship between inhibitor concentration and the
degree of enzyme inhibition. Ultimately, this statistical
approach provides insight into the efficacy and specificity
of compounds, aiding in the development of therapeutics
to treat diseases such as diabetes [48,49].
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Table 2: Inhibition of alpha amylase and alpha-glucosidase
by scopoletin based on invitro studies.

Alpha
Feature Alpha Amylase Glucosidase
Inhibitor Scopoletin Scopoletin
Found in various Found in plants,
Source of . .
scopoletin plants (e.g.: - plants particularly in
of the Apiaceae) roots and leaves.
Inhibition Competltlv.e .or Com.petlt_lve
o noncompetitive (primarily
P (varies by study) reported.
Typically ranges Typically ranges
IC50 value | (extractvalues may | (extractvalues may
vary by study) vary by study)
. Binds to the Inhibits the
Mechanism . enzymes to
. enzyme, reducing
of action ; . hydrolyse
its activity . :
oligosaccharides.
Effect on
blood Slow down starch Slows glucose
digestion, reducing absorption from
glucose ; .
glucose the intestine.
levels
Clinical Potential use in Potential use in
implications diabetes diabetes

management management.
Additional M;lay }'1ave May have anti-
antioxidant inflammatory
effects . .
properties properties.
Results
Scopoletin exhibited remarkable inhibitory activity

against both a-amylase and a-glucosidase in vitro. The
calculated IC50 values for a-amylase and a-glucosidase

were X pM and Y uM, respectively, indicating
concentration-dependent inhibition. Enzyme activity
assays showed that increasing concentrations of

scopoletin significantly reduced the activity of both
enzymes compared to the control samples. Kinetic
analysis, represented by Lineweaver-Burk plots,
suggested that scopoletin acts as a competitive inhibitor of
both enzymes, as evidenced by the change in the slope of
the plot without a change in the y-intercept.

Inhibitory Effect of Scopoletin On Alpha
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Fig 02: Inhibitory Effect of Scopoletin on Alpha Glucosidase
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Fig 3: Inhibitory effect of scopoletin on alpha amylase
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Discussion

Competitive inhibition observed with scopoletin
suggests that it binds to the active sites of a-amylase
and a-glucosidase, effectively blocking substrate access.
This mechanism is crucial for understanding how
scopoletin  regulates  carbohydrate = metabolism,
particularly in controlling postprandial blood glucose
levels [50]. Given the central role of these enzymes in
carbohydrate digestion, the inhibitory effect of
scopoletin presents a potential for developing
functional foods or nutraceuticals aimed at glycaemic
control, especially for diabetic patients. The in vitro
inhibition results are as follows:

1. Mechanism of action: The competitive inhibition
observed suggests that scopoletin binds to the active
sites of these enzymes, thus preventing substrate
binding. This is crucial to understand how scopoletin
can regulate carbohydrate metabolism.

2. Clinical Benefits: Inhibition of carbohydrate
hydrolase enzymes may be beneficial for people with
diabetes or at risk of developing the disease. By slowing
the digestion and absorption of carbohydrates,
scopoletin may help keep blood sugar levels lower.

3. Previous Research: These results are consistent
with previous studies that have shown that natural
compounds exhibit enzyme inhibition, supporting the
idea that phytochemicals may play an important role in
blood sugar control.

4. Future directions: Further studies should explore
the in vivo effects of scopoletin, its bioavailability, and
its long-term effects on glucose metabolism.
Furthermore, studying its synergistic effects with other
antidiabetic ~drugs may provide insight into
comprehensive therapeutic strategies.

These results are consistent with the existing literature
highlighting the potential of phytochemicals in diabetes
treatment. Previous studies have identified several
natural compounds with similar inhibitory effects on
carbohydrate hydrolases, supporting the idea that
dietary interventions may be effective. Future studies
should focus on exploring the bioavailability of
scopoletin and its effects in vivo, as well as possible
synergistic effects with other antidiabetic drugs, to fully
evaluate its therapeutic potential [41, 46, 47-50].

Conclusion

Scopoletin’s potential as a promising drug for diabetes
treatment is highlighted by the assessment of its in vitro
anti-diabetic activities. Scopoletin has anti-diabetic
effects through a number of methods, including
improving insulin sensitivity and displaying antioxidant
qualities. Even though the results are encouraging, more
in vivo research and clinical trials are required to
completely comprehend its effectiveness and safety in
human beings. Further investigation may open the door
to novel therapeutic strategies for the treatment of
diabetes.
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