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Abstract:

Pterocarpus is a genus of Family Fabaceae which has recorded great importance in the traditional medical
systems like Ayurveda, Siddha and Unani due to its various therapeutic benefits. The species such as
Pterocarpus marsupium, Pterocarpus santalinus, and Pterocarpus indicus are full of bioactive components
such as flavonoids, tannins, stilbenoids, and phenolic compounds whose pharmacological properties
include anti-hyperglycaemic, anti-inflammatory, antioxidants, hepatoprotective, cardiovascular, anti-
microbes and even antineoplastic. This review attempts to close the divide between ethnopharmacological
and the modern scientific investigation by assessing the medicinal properties of several Pterocarpus species.
It combines data on ethnobotanical records, phytochemical research, in vitro tests, and clinical studies of
the recent past. The review also explains the action of major compounds and outlines the issues that are at
hand and future opportunities in developing Pterocarpus-based therapeutics. The combination of past
applications with the latest evidence leads to the creation of the genus Pterocarpus as a good source of new
therapeutic agents. Peterocarpus is a genus of trees in the family Fabaceae, and is famous due to its
numerous traditional uses in different societies.
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Introduction

Peter carpus marsupium is a plant material that has been widely used as a form of medicine to treat
numerous diseases due to its diverse medicinal characteristics . This plant is also known as Malabar kino
or Indian kino or gum kino, and has a long history of use as a medicinal plant. Its Latinised scientific name,
which is translated as wing fruit, is a reference to the unusual shape of seed pods in this genus. There are
several species of Pterocarpus that are employed in the manufacture of padauk timber; all padauks have
their origin in either Africa or Asia, and are characterized by strength, usefulness and beauty and are usually
tinted to give a reddish color.Most Pterocarpus timbers contain water-soluble or alcohol-soluble
compounds which are dyes.Nowadays, Pterocarpus is known to contain 35 species that have a wide
distribution all over the world. The pterocarpus marsupium plant, which is a Fabaceae species is a plant
that has been used in India and its neighbouring countries over centuries as a traditional home remedy to
treat various human illnesses. Its use has been incorporated in the homeopathic system, Ayurvedic system
and even the Unani medical system.It is far more common in Madhya Pradesh, Bihar, Gujarat and Orissa,
and has a pronounced presence in the Western Ghats and in the Karnataka -Kerala area. In the past, various
products made out of this plant have been used in cooling, external anthelmintic action, relieving headaches,
antipyretic, anti-inflammatory, aphrodisiac, psychotropic, biliary and ulcerative diseases.

Ayurveda is an Indian based practice that goes beyond pharmacology; it advances holistic view on health
and well-being. Ayurveda is based on the Sanskrit notions of Ayur (life) and Veda (knowledge) and aims
at preserving the balance between physical, mental and spiritual forces. It incorporates the broad spectrum
of lifestyle and natural therapies- yoga, meditation, exercise, herbs and dietary prescriptions in search of
health maximisation. The Ayurvedic tradition is based on the concept of Tri-Dosha (Vata, Pitta, and Kapha)
balance and boasts a great reservoir of information about patients, diseases, pharmacopeia, therapeutic
practices, and diagnoses. The potential in this vast storehouse of knowledge is a huge possibility in
designing of so-called designer therapeutics and the provision of holistic and holistic care. The clash of the
ancient knowledge and the modern scientific research is sure to influence the future of the modern medicine.
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It is observed that about eighty percent of the world population still uses herbal remedies to treat their health
problems. The demand of Ayurvedic pharmaceutical products in the various parts of the world is explained
by the side effects of allopathic drugs. The Ayurvedic medicine is generally known and used in the
populations of developed countries such as China, Japan, Canada, the United States and other European
nations. There is cost-efficiency and extensive availability of leveraging generationally distributed plant-
based therapies. However, the medicinal flora has been threatened by overexploitation of the plant materials
to be used commercially and by frequent over exploitation of natural resources in India.

The fabaceae is a mediumto large family of trees that are mostly deciduous, and includes the fabaceae
species Pterocarpus marsupium otherwise known as Vijayasar the Malabar tree and the Indian tree. Being
a native species of Nepal, India, and Sri Lanka, the species, of *P. marsupium, is highly familiar in relation
to its medicinal benefits and its use in the traditional Ayurvedic medicine. The kino is a clear reddish sap
that is a product of the heartwood of the tree that is rich in phytoconstituents, such as epicatechin, quinone,
quinotannic acid, 2 -eudesmol, carsupine, marsupol, marsupinol, pterostilbene, liquirtigenin,
isoliquiritigenin and many others. A number of these constituents have been studied within a range of
biological actions; aphrodisiac, cardiotonic, hepatoprotective, analgesic, antimicrobial, antitumour,
anticataract, antidiabetic, antifungal, antihyperlipidaemic, and anti-inflammatory actions. The ability of the
tree to host a wide range of wildlife makes it important to the ecology.Foliar preparations are used
traditionally to treat boils, sores, dermatological disorders and abdominal pain, floral extracts are used to
treat febrile disorders, gum-kino preparations to treat diarrhoea, dysentery, leucorrhoea and other diseases
and a folk preparation, bark infusions, to treat dental pain.In the past, the glandular tumours, urethral
discharges, and as abortifacents were treated with decoctions made of barks and resins. The heartwood has
anodyne, anti-inflammatory, anti-diabetic and astringent effects.

Considering its widespread bioactivity, Pterocarpus marsupium has remained a pillar of medical practice
in India and neighboring areas. The broad applicability of homeopathic, Ayurvedic, and Unani systems is
an indication of its long-term therapeutic value.

History Of Pterocarpus Marsupium:

Pterocarpus marsupium has always been used as an alternative medicine and has a long tradition of usage
going many centuries in an attempt to treat a wide variety of ailments. Ayurvedically, the bark, heartwood
and resin of this species are used as rejuvenatives and medicinal formulations in metabolism disorders.
Normalised extracts of the heartwood are reported to bear a range of pharmacological activity which
includes astringent, anti-inflammatory, antimalarial, anti-leperative, antimalarial, antimalarial, antimalarial,
antimalarial, antimalarial, antimalarial, antimalarial, antimalarial, antimalarial, antimalarial, antimalarial,
antimalarial, antimalarial, antimalarial, antimalarial, antimalarial, antimalarial, Its antilypidemic,
hepatoprotective, anti-ulcerative, anti-inflammatory and antidiabetic properties have been established by
empirical studies.Carbohydrates, glycosides, saponins, tannins and flavonoids have been identified in
phytochemical analysis of methanolic extracts highlighting the key role of the plant in the pharmacological
types of alternative medicine advocacy.

Cultural significance:

P. marsupium is a long-standing use of indigenous people in Southeast Asia and India, and ancient
documents mention its medicinal effect specially in the management of glycaemic, and its general health
improvement.

Timber and forestry:

P. marsupium has a highly appreciated wood color, which is reddish-brown, hard, and durable; it is
commonly applied in the construction, flooring, and furniture production. It has a high timber potential that
has also helped it to be widely cultivated.
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Traditional Medical Use:

P. marsupium has a highly valued medicinal use in Ayurvedic medicine thanks to the medicinal properties
of its bark, and the resin, or kino, has applications as an anti-inflammatory agent and a wound healing agent
and in the treatment of gastrointestinal disorders. Most trees of the pantropical genus Pterocarpus, a member
of the Fabaceae family, are excellent producers of timber, which is sold as padauk, and is also known as
mukwa or narra. The naming that is also of Ancient Greek origin is the genus name, which alludes to the
characteristic structure of the seed pods. Padauk is a timber that is commonly harvested in Africa and Asia
that have a reddish hue and can be stable. Many of the species have water- or alcohol-soluble compounds
that are dyes, and 35 species of Pterocarpus are known in the world, mostly in African countries like
Nigeria, Cameroon, Sierra Leone, and Equatorial Guinea, the latter having some also in Asia. Peterocarpus
santalinus is the most exploited species and therefore the necessity to have the right information to enhance
sustainable practices. Recent studies thus explore the pharmacological, phytochemical and therapeutic uses
of P. santalinus. P. marsupium Traditional preparations of P. marsupium include various treatment
preparations, such as anti-parasitic, analgesic, antipyretic, anti-inflammatory, aphrodisiac, and
gastrointestinal preparations. In Indian healthcare system, Ayurveda has been the most common modality
and more than 2000 species are recorded in the classic Ayurvedic literature. P. marsupium belongs to the
Rasayana (rejuvenative) group of herbs, which is an immunomodulator and stress-relief agent. Its wide
range of bioactivities, including anti-oxidant, antidiabetic, hepatoprotective, anti-ulcer, anti-inflammatory,
anti-hyperlipidemic, antibacterial, neuroprotective, analgesic, and memory-enhancing properties, have
drawn the interest of scientists especially in the glycaemic control and general health promotion.

Ayurvedic Properties:

P. marsupium is a widely used herb in Unani and Ayurvedic medicine systems and was used in various
ailments using the bark, leaves, heartwood and kino. It was particularly known as an anti-diabetic plant,
which was used in the management of diabetes, and treatment of digestive diseases like dysentery and
diarrhoea, which was due to its astringent effect and was known as Vijayasar in Ayurveda. The Western
pharmacopoeias of the time of the colonial world also included these astringent properties as a treatment of
internal bleeding. The plant has anti-inflammatory, hepatoprotective, antioxidant, and antimicrobial effects
and has been used in the treatment of dermatologic diseases such as eczematous and psoriasis. Its coolant
and astringent properties were utilized to reduce irritation of the skin and promote the healing of wounds.

Table 1: Various Ayurvedic Names 8
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Rasa Kashaya, Tikta

Guna Laghu, Ruksha

Veerya Ushna

Vipaka Katu

Prabhava Hridya

Doshaghnata Kaphapittashamaka

Rogaghnata Madhumeha, Prameha
Table 2: Scientific Classification 1

Domian Eukaryotes

Kingdom Plantae

Subkingdom Viridaeplantae

Phylum Magnoliophta

Subphylum Euphyllophytina

Infraphylum Radiatopsis

Class Magnoliopsida

Subclass Rosidae

Superorder Fabanae

Order Fables

Family Fabaceae
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Table:3 Verbal Names?2?

English Gummy Kino, Indian Kino
Hindi Bija, Vijayasara

Marathi Biyala lakda, Bibala

Assam Ajar

Kannada Bijasara, Asana

Kashmir Lal Chandeur

Punjabi Channanlal and Chandan Lal
Sanskrit Pitasala, Asana, Sarfaka, Pijaka
Tamil Vegaimaram chakkal, Nengai

Morphological Characters of Pterocarpus marsupium:

The different parts of the anatomy of this species have peculiar morphological features, the external bark
rough, vertically divided, the inner heartwood golden-yellow, the sapwood light yellow, the leaves
compound imparipinnate, the terminal panicles yellow, the fruit flat and circular, and wing-ed, as shown
in Figure 1 21. The effects are anthropogenic and other biotic pressures, which have pushed it to the
endangered category, a further decline in the number will only increase inbreeding and genetic
bottlenecks. Additionally, the high rate of seedling growth can be beneficial in times of low allocation of
maternal carbohydrates and following drought, but a general low natural fruit set rate can be ascribed to
the compounding effects of these stressors 22. Petercarpus marsupium is a medium to large deciduous
tree with a maximum height of 30m and a trunk circumference of 2.5m. The leaves are imparipinnate
with the bark dark brown to grey with superficial fissures. Flowers yellow, in terminal panicles; fruit a
flat, circular and winged pod; seeds convex and bony. Flowering and fruiting 3. Flowering and fruiting
between March and June. The species is distributed in deforested and evergreen forest habitats in the
central, western and southern parts of India, especially in the Western Ghats, Gujarat, Bihar, West
Bengal, Orissa, Uttar Pradesh, Kerala, Karnataka and Madhya Pradesh and also into Sri Lanka and Nepal.
It generally covers heights of 150 to 1100 m above the sea level in hilly, rolling or rocky slopes. The
related habitats receive precipitation of between 750 to 2000mm annually with the Southern India
registering higher figures. The lowest temperature range is 0 o C to the highest temperature range of 48 o
C with range average of 0 o C to 18 o C.There are a variety of soil substrates, such as quartzite, shale,
conglomerate, laterite, gneiss, and sandstone, although the species is selective towards sandy, sedimentary
soils that drain well 24. The total height of the canopy range is 15 to 30m. Leaves (compound
imparipinnate) have no stipules; leaflets (5-7) are oval, blunt, emarginated, glabrous, with rounded ends
and the length of as much as 2-2.5CM. It has large pedicels, petioles that are smooth, slightly waved and
terminal. There is a rich floral show with a faint shade of yellow. The vexillum has two pitted keels, and
the reflexed, wavy, curled, and veined margins having a slender, elongated claw. The basal stamens are a
decamerous formation, split into two quintets of globose, bilobed anthers. The ovary is oblong, hairy,
pedicelled and rises up in a normal manner. The seeds are reniform, solitary and robust; and their genesis
is a crooked stem with widely extended branches 25.

Leaf: The imparipinnate, alternately arranged, glabrous rachis is 1523cm long and 22.5 breadthwise. It
has five to seven oblong or elliptic leaflets. These foliage web contains pharmacologically pertinent
polyphenols that include pterostilbene and epicatechin, which form part of the traditional medicinal uses.

Leaflets: The 5-7 coriaceous leaflets measure between 6.3-10cm in length and 3.8-5cm in width, have an
oblong shape with rounded apices and are smooth on either side with a glossy upper surface and a sub-
acute base. There are no stipules, petioles are round, smooth and wavy. It has a composite leaf structure,
which is used in a number of Pterocarpus taxa, due to its strong wood and medicinal gums.

Stem: The stem is thick and rough in texture with shallow fissures with a dark brown or grey outer bark
which sheds off in irregular scales. Many seemingly yellow, but with a tincture of yellow, bloom in
fusco-pubescent racemes that appear both terminal and lateral, these infloescences are typically shorter
than the leaves. The buds are recurved.

Calyx: The calyx is tubular-campanulate and is composed of five short, roughly equal, blunt teeth, which
are hurriedly developed.
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Fig. 1: Different parts of Pterocarpus marsupium

Corolla: The corolla is papilionaceous, with almost equal length petals and extended claws, wavy
margins; filaments, staminal tube and ten stamens are often the terminal structures in the floral.

Pistil: This is small, pubescent, acuminate and stipulate.

Pods: the pods are indehiscent, petiolate, highly compressed, oval, narrow of a half inch (1.27 cm), falcate,
having a broad, crisped, veined, parchment-like wing, which is laterally extended and hard, leathery, and
finely silky.

Seeds: The seeds are apomixic, solitary or in pairs, of a kidney shape, with a strong partition between them.

Table 4: Key Phytoconstituents of Pterocarpus marsupium

Compound Class Part Used Key Properties

Pterostilbene Stilbene Antidiabetic
Heartwood

Epicatechin Flavonoid Bark Antidiabetic

Marsupin Flavonoid Heartwood Hypoglycaemic

Kinotannic acid Tannin Bark Astringent

Marsupinol Isoflavone Heartwood Antioxidant

Pharmacological Activities:
Anti- Inflammatory Activity

The species of pterocarpus have been proven to have anti-inflammatory properties. A study by Hougee et
al. (2005) on the inhibitory effect of P. marsupium extract containing pterostilbene on the production of
prostaglandin E 2 (PGE 2 ) in lipopolysaccharide stimulated human peripheral blood mononuclear cells
revealed that the extract inhibited the production of PGE 2 in inflammatory cells when present at a
concentration of 100mug/L 2. An alcoholic and aqueous extract was both anti-inflammatory in the
carrageenan-induced rat paw oedema model at a dosage range of 50-100mg/kg-1 body weight when used
at a dosage range of 50 -100mg/kg-1 body weight of the extracts respectively in the model treated with
either extractant or saline solution as the control group (see table 6). Other studies that followed the same
procedure using carrageenan induced rat paw oedema showed that both methanolic and aqueous extracts
of P. marsupium had anti-inflammatory effects at 100 mg/kg/kg each environment 29. These effects are
suggested to be caused by flavonoid constituents of the stem bark of the trees of the same genus”*29. The
selectivity of the extract in the inhibition of cyclo-oxygenase (COX) 1/2 was also determined; the study
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was the first to record COX-2 selective inhibition and the trade-off of the inhibitory power of the PGE 2 by
the levels of pterostilbene was reported to be correlated to this effect 30.

Antioxidant Activities:

Hypnoid is a herbomineral preparation which contains the extracts of the herbs Momordica -charantia,
Melia -azadirachta, Pterocarpus -marsupium, Tinospora -cordifolia, Gymnema -sylvestre, Enicostemma -
littorale, Emblica -officinalis, Eugenia -jambolana, Cassia -auriculata, and Curcuma -longa. Hypnoid
treatment in a streptozotocin-induced diabetic rat model, reduced the concentrations of a-tocopherol,
glycosylated hemoglobin, hydroperoxides, ceruloplasmin, and plasma thiobarbituric-acid-reactive
substances and at the same time increased plasma reduced glutathione and vitamin C levels, respectively,
by 50 percent or more relative to the control group of streptozotocin-induced diabetic rats (Wang et al., 20
The stem-wood extract of P. marsupium in ethanol, isopropyl alcohol (IPA) and acetone had an antioxidant
activity based on the 2, 2-diphenyl-1-picrylhydrazyl (DPPH) radical-scavenging technique 45. Maximum
scavenging activity was observed at 100 umg ml -1 of the methanolic extract, then the ethyl acetate extract
and aqueous extract, after which no longer increasing scavenging activity could be observed. It was revealed
by this study that P. marsupium extract of the bark has strong antioxidant properties in DPPH, superoxide,
ABTS, substrated hydroxyl radical, and nitric oxide scavenging tests, and in inhibition of in-vitro lipid
peroxidation”32.

PHARMACOLOGICAL ACTIVITIES OF

PTEROCARPUS
= L —

ANTI-INFLAMMATORY ANTI-MICROBIAL

Dj_

HEPATOPROTECTIVE ANTI-DIABETIC
03{) A cg
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ANTIOXIDANT

Fig. 2: Various Pharmacological Activities of Pterocarpus

Hepatoprotective activity:

In a study conducted by So-Young et al. (2018) in the article titled Ancient Science of Life, oral
administration of a 100 mg/kg extract of Pterocarpus marsupium produced a significant decrease in the
increases of alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase
(ALP), lactate dehydrogenase (LDH), and total bilirubin caused by carbon tetrachloride in Wistar albino

Carbon tetrachloride-induced hepatotoxicity model assessed by histological examination and liver
biomarkers (serum protein, total bilirubin, alanine aminotransferase, alkaline phosphatase and aspartate
aminotransferase) demonstrated a potent hepatoprotective action of methanolic and aqueous stem-bark
extracts (257'/kg/day orally 14 days) [34].
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The levels of lactate dehydrogenase, aspartate transaminase, alkaline phosphatase, alanine transaminase
and bilirubin were significantly lowered in the group that was treated with plant extracts (100 mg/kg orally)
in the same model. This observation can be used to imply that the plant is able to alleviate the CCl 4-induced
hepatotoxicity [35].

When fed on a rat model of alcohol-induced oxidative and nitrosative hepatic injury, a large proportion of
extract of Pterocarpus santalinus methanolic heartwood (250 -1 kg) restored transaminase activities, ALP,
LDH, -glutamyltransferase, lipid peroxidation products, nitric oxide levels, and antioxidant enzyme
activities (GSH, GPx, GST, GR, SOD, CAT) [36] indicating that it has strong hepatoprotect

A different study published in the Egyptian journal of Biology found that the methanolic extract of
Pterocarpus marsupium (100 to 300 mg/kg) improved hepatic antioxidant activities and improved the
hyperglycaemia by recovering lipid peroxidation by-products, depleted glutathione, and superoxide
dismutase, and restored hepatic liver weight, protein, and glycogen levels [37].

One of the mechanisms through which toxic metabolites are formed involves the generation of electrophiles
or free radicals that can form covalent adducts with macromolecules found in the cell and hence interfere
with processes of protein, lipid, and nucleic acids [38].

Steam bark (1-14) extract aqueous and ethanol (30 45 mg ml -1) were given as 14-day orally and the
hepatoprotective effect was investigated in a CCIl 4 induced hepatic injury. Evaluation was done on
biochemical parameters including serum bilirubin, total protein, alanine transaminase, aspartate
transaminase and alkaline phosphatase, along with histopathological analysis of liver tissue [39].

Another research determined the hepatoprotective effect of the extracts of the bark of the plant,
*Pterocarpus™®, against hepatotoxicity caused by carbon tetrachloride. The extract-treated groups had the
regulated levels of biochemical markers of liver functioning, namely total bilirubin, serum protein, alanine
aminotransferase, aspartate aminotransferase, and alkaline phosphatase activities [40].

Antimicrobial activity:
Antimicrobial Antimicrobial Properties

To analyze the antibacterial effect of a stem methanolic extract on Escherichia coli and Bacillus coagulans,
Gram-negative bacteria, another method was the paper disc diffusion technique.

At the level of 100mg ml -1, the growth of the two strains of the bacteria was greatly inhibited.

The antimicrobial activity of four particular Gram-positive and Gram-negative bacterial species was
exhibited when they were subjected to hexane, ethyl acetate, and methanol prepared bark and leaf extracts
of Pterocarpus marsupium.

Another study also indicated promising antimicrobial activities against Candida albicans and against two
Gram-positive microbes (Enterococcus spp. and Staphylococcus aureus) and two Gram-negative ones (
Escherichia coli and Pseudomonas aeruginosa ).

Cyclic voltammetry was used to determine the antimicrobial Bacillus polymyxa, Vibrio cholerae and
Candida albicans against the ethanolic extract. The anodic peak potentials were low, the anodic currents
were low, which indicated that the active molecules have high reducing powers and the extract has a strong
antioxidant potential. It was also found that the antimicrobial activity is significant at a series of dosage.

Extracts of stem bark of pterocarpus marsupium have been found to have antibacterial activity. Gram-
negative bacteria (Escherichia coli and Gram-positive bacteria) and Gram-positive bacteria (Bacillus
VOLUME 12, ISSUE 11, 2025 PAGE NO: 212



GIS SCIENCE JOURNAL ISSN NO : 1869-9391
coagulans and Escherichia coli) were utilized to determine the antimicrobial activity. The disc diffusion
assay was done to establish the inhibition areas and Pterocarpus marsupium showed significant findings
against the two bacterial groups.

Pterocarpus marsupium bark extracts were also tested using the disc diffusion method to determine their
antimicrobial effect on the aqueous and methanol extracts. The findings revealed that Pseudomonas
aeruginosa (25 0 -1 ) and Enterococcus faecalis (12.5 0 -1 ) and Salmonella typhi (12.5 0 -1 ) had a zone of
inhibition with the methanol extract having a strong effect. In general, Pterocarpus marsupium had a high
antimicrobial activity on the microorganisms tested.

A repeat of the research was done to determine the antimicrobial properties of the ethanolic extract of
Pterocarpus marsupium on Bacillus polymyxa and Vibrio cholerae. The low anodic currents and low anodic
peak potentials were found to demonstrate that the active constituents have a high reducing capacity and
the extract depicts strong antioxidant potential. These observations were in line with a strong antimicrobial
effect in different doses.

The leaf, root, and stem bark fractions (extracted in dichloromethane, ethyl acetate, butanol, and methanol)
had a broad-spectrum antibacterial effect although they were not effective against mold and this was
especially evident in the butanol and methanol extracts.

The phytochemical reports show a high concentration of phenols, flavonoids, stilbenoid (including
pterostilbene), tannin, and saponins, which are wusually associated with antibacterial activity.

Antidiabetic activity:

Pterocarpus marsupium has been in use as an effective antidiabetic herb since antiquity. Its effects are -
cell restoration, anti-B-cell immunization, and the decrease in the glycaemic levels. Hypoglycaemic action
of this species is an area that has received a lot of experiment studies of different mammal species including
rats, dogs and rabbits. The findings suggest that, P. marsupium alleviates B-cell damage and enhances the
recovery of islet repopulation, thus returning normalized insulin secretion to normalcy”50. In another study,
alcoholic extracts and individual fractions of P. marsupium (toluene, chloroform, ethyl acetate and butanol)
were demonstrated to have positive influences on the levels of blood glucose level™51.

The antidiabetic effects of the P. [1. marsupium stemwood are observed in the ethanolic extract. The extract
exhibited a better answer to plasma glucose reduction (57.56-59.96) at 200mg/kg and 400mg/kg after 180
minutes, respectively, when compared to the standard drug which is glimepiride (51.30-55.13). The extract
had an antidiabetic effect that was dose- and time-dependent 52.

Type 2 diabetes mellitus (T2DM) is associated with reduced quality of life, economic cost, and a continuum
of acute and chronic complications, which constitute most death-related diabetes outcomes. There are also
estimated 463 million diabetic patients aged between 20 and 79 years in 2019, which is expected to increase
to 700 million patients in 2045”53 ]. Pharmacotherapy should be useful in the disease management. Modern
allopathic medicines against diabetes are usually a time-consuming agent, and multiple doses have to be
administered daily and this type of medication is usually lifelong. Despite the existence of chemical
hypoglycaemic drugs, such as metformin acarbose and meglitinides, they are implicated in such adverse
events like hepatotoxicity, diarrhoea, gastric discomfort, gastrointestinal disturbance, and increased
cardiovascular risk54.

There is an increase in the use of natural products that have a lesser adverse effect compared to synthetic
drugs in the management of diabetes and its complications. They have potent antioxidant properties that
can overcome oxidative stress and reduce the damage of cells, providing new treatment options to diabetes
mellitus. Based on this, phytochemicals have the potential to act as useful substitutes of allopathic
agents™55.
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The antidiabetic potential of P. marsupium has not been exploited despite this compound possessing a great
variety of bioactive phytochemicals. The mechanistic ground of its antidiabetic action was studied in the
present research, and it will help to shape the creation of cost-efficient, minimum side-effects therapeutic
interventions.

An in-vitro HepG?2 cell model was used to assess the therapeutic effectiveness of a methanolic P.marsupium
heartwood extract in-vitro (E)56.

Mechanism of action:

The antidiabetic effects of the Pterocarpus marsupium are mainly credited to the flavonoid epicatechin,
which is known to boost insulin secretion, enhance diabetic glycemic absorption, and improve the insulin
sensitivity in peripheral tissues. The constituents of the plant also suppress postprandial glycaemic
excursions by inhibiting carbohydrate-hydrolysing enzymes alpha-glucosidase and alpha-amylase.
Pterocarpus marsupium extracts have been found to significantly decrease the level of blood glucose in
diabetic and normal animal models. In one such study, the insulin sensitivity of diabetic rats was greatly
improved and the level of fasting glucose reduced with the use of the plant extract. Cup water made out of
pterocarpus heartwood, was said to significantly lower the glycaemic index among type 2 diabetes patients
as was found in another clinical study conducted in humans57.

MECHANISM OF ACTION OF
ANTIDIABETIC EFFECT OF
PTEROCARPUS
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Fig. 3: Mechanism of Antidiabetic Action of Pterocarpus marsupium

Conclusion:

Pterocarpus marsupium has played a significant role in traditional medicine for centuries and is now
receiving strong backing from modern research. Its bark, heartwood, leaves, and resin contain many active
compounds, including flavonoids, tannins, and stilbenes, which have powerful effects against diabetes,
inflammation, liver issues, infections, ulcers, and oxidative stress. Scientific studies support many of the
traditional uses, especially its ability to lower blood sugar and protect the liver. The plant also shows
potential in regenerating pancreatic beta cells, improving glucose uptake, and reducing complications from
chronic diseases. Because it holds cultural significance alongside modern scientific proof, Pterocarpus has
great potential for developing safe and affordable herbal medicines.

However, overharvesting and loss of habitat pose serious threats to this species. More clinical trials,
sustainable harvesting, and conservation efforts are essential to fully harness its benefits while ensuring its
survival.
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