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Abstract—Terminalia arjuna is a large tree that grows
near rivers and streams in India. It has been used in
traditional Indian medicine for many years. Different
parts of the tree, such as the bark, leaves, and fruits, are
used to treat illnesses, but the bark is the most important
part for medicine. This plant is especially known for
keeping the heart healthy. It is commonly used to help
treat heart problems like chest pain (angina), high blood
pressure, heart failure, and blocked arteries. Besides
heart health, Terminalia arjuna also helps in healing
wounds and has properties that fight bacteria, reduce
inflammation, protect cells from damage, and improve
breathing problems like asthma. It may also help protect
DNA, reduce acne, and lower the risk of cancer. These
health benefits come from the natural chemicals found in
the plant, such as flavonoids, tannins, glycosides, and
triterpenoids, along with minerals like calcium,
magnesium, and zinc. Because it works well and usually
has very few side effects, Terminalia arjuna is still widely
used in both traditional and modern medicine.

Index Terms—Terminalia arjuna, medicinal plant,
health benefits, antioxidant, pharmacological uses.

I. INTRODUCTION

Terminalia arjuna, commonly called the Arjun plant,
is a tall and strong tree that belongs to the
Combretaceae family. It is known by many names
such as Arjun, Arjan, Koha, White Marudah, Arjuna
Myrobalan, Yerra Maddi, Sadada, and Sadaru. The
tree can grow up to 20-25 meters tall and has a thick
trunk, wide branches, and a large canopy. Its leaves are
oval-shaped, green on the upper side and brown
underneath. The bark is smooth and grey, while the
flowers are pale yellow and usually bloom between
March and June. The fruit is hard, woody, and has five
wings. Arjuna trees are commonly found near rivers
and dry riverbeds, especially in West Bengal and
central parts of India. For centuries, this plant has been
valued for its many medicinal uses and holds an

important place in Ayurvedic medicine. The Arjun
plant is best known for its benefits to heart health. It
has been traditionally used to strengthen the heart and
help treat conditions like high blood pressure, heart
disease, heart failure, and blocked arteries. In modern
medicine, it is also recognized for its wound-healing,
antibacterial,  antioxidant, and  anti-ischemic
properties. It is used to help manage health problems
such as obesity, hypertension, and cardiovascular
disorders. Terminalia arjuna contains many helpful
natural  compounds, including triterpenoids,
glycosides, flavonoids, tannins, and essential minerals
like calcium, magnesium, and zinc. The flavonoids
found in the bark are especially important because
they help protect the body from harmful free radicals,
reduce inflammation, and lower oxidative stress. This
protection may help prevent long-term diseases. In
addition to heart-related benefits, Arjuna is used to
support recovery from fractures, heal ulcers, improve
liver health, and treat conditions such as anemia, blood
disorders, and some infections. It is also helpful in
conditions like ischemia, cardiomyopathy,
atherosclerosis, and other heart muscle problems.
Because of its wide range of health benefits,
Terminalia arjuna is considered a valuable natural
remedy. This review aims to give a clear and complete
overview of the Arjun plant by bringing together
recent research in areas such as botany,
phytochemistry, traditional uses, and clinical studies.
Antioxidant and anti-inflammatory properties by
consuming the bark, you can boost your body's
defenses against free radicals, protect yourself from
chronic diseases and reduce inflammation and
oxidative stress. Terminalia Arjuna is a versatile
herbal remedy used to heart failure, ischemia,
cardiomyopathy, atherosclerosis and myocardial
necrosis. Address various diseases like blood
disorders, anemia, venereal and viral infections.
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Support overall well-being and excellent health.

Additionally, Arjuna is used to relief in fracture
recovery heal ulcers, support liver health (hepatic
issues). Its broad therapeutic

applications make Terminalia Arjuna a valuable
natural solution. This reviews purpose to provide
comprehensive overview of Terminalia Arjuna
incorporating the latest research findings from various

fields including botany, phytochemistry,
ethnopharmacology and clinical studies. Antioxidant
and anti-inflammatory properties by consuming the
bark, you can boost your body's defenses against free
radicals, protect yourself from chronic diseases and
reduce inflammation and oxidative stress. Terminalia
Arjuna is a versatile herbal remedy used to heart
failure, ischemia, cardiomyopathy, atherosclerosis and
myocardial necrosis. Address various diseases like
blood disorders, anemia, venereal and viral infections.
Support overall well-being and excellent health.
Additionally, Arjuna is used to relief in fracture
recovery heal ulcers, support liver health (hepatic
issues). Its broad therapeutic applications make
Terminalia Arjuna a valuable natural solution. This
reviews purpose to provide a comprehensive overview
of Terminalia Arjuna incorporating the latest research
findings from various fields including botany,
phytochemistry, ethnopharmacology and clinical
studies.

I1. DESCRIPTION
Arjuna (Terminalia arjuna) is a large tree that sheds its

leaves every year. It usually grows about 60-85 feet
tall. The tree has smooth grey bark, cone-shaped

leaves, and Habitat: It grows best in humid, fertile
loam and red lateritic soils, and its natural habitat is
along river banks and pale-yellow flowers. Its trunk is
strong and wide at the base, and the branches spread
out and hang slightly downward, forming a large
canopy. The leaves are dull green on the top and light
brown underneath.

The tree flowers between March and June. Fruits
appear later, from September to November. The fruits
are hard and woody, about 2.5-5 cm long, and have
five wing-like parts.

Basic details of the Arjuna tree:

e Type of plant: Deciduous tree that grows near
rivers

e Native to: India

e Height: About 20-27 meters

e Habitat: Grows best in moist and fertile soil but
can grow in most soil types and even in shady
areas

e | eaves: Cone-shaped and long; green on top and
brown underneath

e Bark: Smooth and grey

o  Flowers: Pale yellow

e  Flowering time: March to June

e  Fruit: Hard, woody fruit with five wings

e  Fruiting time: September to November

Terminalia arjuna has been an important plant in
Ayurvedic medicine since the 7th century.
Traditionally, different parts of the plant especially the
bark are used to prepare medicines, often boiled in
milk. Ayurvedic doctors mainly use Arjuna to treat
bleeding problems and heart-related diseases. Apart
from its medicinal uses, Arjuna also has other benefits.
Its leaves are eaten by the Antheraea paphia moth,
which produces tassar silk, a valuable type of wild silk.
The tree is also commonly grown for shade, especially
in coffee plantations.

I11. CULTIVATION

Propagation: The tree is propagated from seeds that
should be collected from mature trees (over six years
old) in the early summer

Planting: Young saplings are planted during the
monsoon season with a spacing of 6m x 6m.

Soil, streams, and dry water bodies. It can also survive
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in open, sunny areas with less rainfall.

Maintenance: Weeding is important for faster growth,
and mulching with leaves and other materials can help
conserve soil moisture.

IV. COLLECTION

Harvesting time: The bark can be harvested from
trees that are at least 10 years old.

Harvesting process: Pieces of bark are cut from the
trunk. A mature plantation can yield about 500 kg of
dried bark per year.

Drying: The collected bark is cut into pieces and
then dried in the sun and under shade.

Storage: The dried bark should be packed in airtight
bags to protect it from moisture and stored in a godown
(a warehouse). Cold storage is not preferred.

V. MORPHOLOGY OF
TERMINALIA ARJUNA

The Arjuna tree (Terminalia arjuna) is a large tree that
loses its leaves seasonally. It is widely found in
tropical and subtropical regions and is well known for
its medicinal, environmental, and health benefits.

1. Growth and Habit

Terminalia arjuna is a tall tree that usually grows about
20-30 meters high. It grows at a moderate to fast pace
and prefers moist, well-drained soil. This tree is most
commonly seen near rivers, streams, and other water
sources, where there is plenty of moisture to support
its growth.

2. Bark

The bark of the Arjuna tree is smooth and ranges in
color from greyish-white to light pinkish-brown. One
unique feature of the bark is that it peels off in thin,
paper-like layers. The inner bark has a reddish color
and contains many helpful natural compounds, such as
tannins, flavonoids, and glycosides. These compounds
are responsible for the tree’s strong medicinal value,
especially in heart-related treatments.

3. Leaves

The leaves of Terminalia arjuna are simple and oval to
slightly elongated in shape. They grow opposite or
nearly opposite each other on the branches. Each leaf
is about 10-15 cm long and 4-7 cm wide. The upper
surface of the leaf is smooth and shiny green, while the
underside is lighter in color and may feel slightly
fuzzy. The leaf stalk is short and may have tiny gland-
like dots.
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4. Flowers

The flowers are small and pale yellow to greenish-
white in color. They grow in clusters either at the ends
of branches or where the leaves join the stem. The
Arjuna tree produces both male and

bisexual flowers on the same plant. Flowering usually
takes place between April and June. Although the
flowers are small and not very noticeable, they give off
a mild fragrance and produce nectar that attracts bees
and other pollinators.

5. Fruit

The fruit of Terminalia arjuna is hard, woody, and
fibrous. It is oval in shape and measures about 2.5-5
cm in length. When young, the fruit is greenish-brown,
turning dark brown as it matures. A key feature of the
fruit is its 57 raised ridges running lengthwise, which
give it a rough surface. The fruits mature between
September and November, and the seed is protected by
a thick, tough outer layer. Overall, the Arjuna tree is
valued not only for its strong medicinal properties but
also for its role in nature, making it an important and
respected plant in traditional and modern studies.

6. Seeds

The seeds of Terminalia arjuna are small, oval-shaped,
and brown in color. They are protected inside a hard
fruit shell. Because this outer covering is very tough,
the seeds usually need special treatment (like slightly
scratching or breaking the outer layer) to help them
sprout more easily. The Arjuna tree is mostly grown
from seeds, but it can also be propagated using stem
cuttings.

7. Root System

The Arjuna tree has a strong and deep root system with
a main taproot that grows deep into the soil. This helps
the tree reach underground water and survive during
dry periods. Even though it can tolerate some drought,
the tree grows best in moist areas, especially near
rivers and streams where water is readily available.

VI. PHYTOCHEMICAL CONSTITUENTS

Different parts of the Arjuna plant (Terminalia arjuna)
contain many natural compounds that give it strong
healing properties. Each part of the plant has its own
useful chemicals. The root bark mainly contains
triterpenoids and glycosides. The fruits are rich in
triterpenoids and flavonoids, while the leaves and
seeds contain flavonoids and glycosides. Among all
parts, the stem bark is the most important for medicinal
use. It has a wide variety of natural compounds such
as flavonoids, glycosides, polyphenols, tannins,
triterpenoids, saponins, and sterols. Along with these
organic compounds, the bark also contains important
minerals like calcium, magnesium, zinc, and copper,
as well as essential amino acids. The bark has a very
high mineral content, with ash making up about 34%
of its weight, mostly in the form of calcium carbonate.
Studies show that water-based extracts of Arjuna bark
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contain around 23% calcium salts and about 16%
tannins, highlighting its nutritional and medicinal
importance.

To study these chemicals, researchers prepare bark
extracts using different solvents such as water,
alcohol, methanol, acetone, hexane, chloroform, and
ethyl acetate. Using different solvents helps extract a
wide range of beneficial compounds from the bark.

1. Terpenoids and Glycosides

The stem bark of Terminalia arjuna is especially rich
in triterpenoids. Important compounds found in the
bark include arjunin, arjunetin, arjunic acid, and
arjungenin. It also contains triterpenoid glycosides
known as arjunoglycosides. Other related compounds,
such as terminoside A and its glycoside forms
(termiarjunoside | and 1), have also been identified.
Many additional compounds, including
arjunoglycosides IV and V and arjunasides A-E, have
been found in bark extracts.

This shows how chemically rich and diverse the bark
of the Arjuna tree is.

2. Flavonoids

Arjuna bark contains a very high amount of flavonoids
compared to many other medicinal plants. Some of the
important flavonoids found include arjunolone,
baicalein, quercetin, kaempferol, pelargonidin, and
other flavone compounds. Water extracts of the bark
are especially rich in polyphenols, with a large portion
being high-molecular-weight compounds.

Flavonoids are important because they act as powerful
antioxidants. They help neutralize harmful free
radicals in the body, which protects cells from
damage. These compounds also show antibacterial,
antimutagenic, and anti-cancer related activities,
making them key contributors to the health benefits of
Terminalia arjuna.

3. Tannins

The bark of Terminalia arjuna is also a rich source of
tannins. Several types of tannins have been identified,
including pyrocatechols, punicallin, castalagin,
casuariin, punicalagin, terchebulin, and terflavin C.
Tannins have many beneficial effects. They help
tighten tissues (astringent action), lower blood
pressure, support wound healing, fight microbes, and
protect against oxidative damage. Tannins also play an
important role in heart health by preventing the

oxidation of bad cholesterol (LDL), reducing blood
clot formation, and protecting red blood cells from
damage. Some tannins from Arjuna have also shown
antifungal, antibacterial, liver-protective, anticancer,
and tissue-repair properties.

4. Minerals and Amino Acids

The bark of the Arjuna tree (Terminalia arjuna) is a
rich source of important minerals that are essential for
good health. It contains high amounts of magnesium
and calcium, along with smaller but valuable amounts
of zinc and copper. These minerals play key roles in
maintaining strong bones, supporting heart function,
boosting immunity, and helping many processes in the
body work properly.

In addition to minerals, Arjuna bark also contains
important amino acids such as tryptophan, tyrosine,
histidine, and cysteine. These amino acids help in
building proteins, supporting brain  function,
strengthening the immune system, and protecting the
body from damage.

Together, the presence of these minerals and amino
acids adds to the nutritional and medicinal value of
Terminalia arjuna, making it an important natural
remedy in traditional and modern medicine.

VII. IDENTIFICATION TEST

1. Identification test for Terpenoids

Reagent |Procedu |Obeserva
Test - Inference
sUsed [re tion
Add
conc.
H2SO.4
Chlorofo [along  |Reddish- Terpenoi
Salkowsk|rm, the side [brown ds P
i Test conc. of ring at resent
H.SO. |extract |interface P
in
chlorof
orm
Add
Acetic |acetic Blue-
Lieberma|anhydrid [anhydri .
green /| Terpenoi
nn— e, conc.|de, then red /lds
Burchard | H2SO4, |conc. urole resent
Test chlorofo [H2SO4 purp P
color
rm to
extract
Noller’s |Noller’s |Add Pink  or| Terpenoi
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Test reagent |reagent |red color |ds

to present
extract
in
chlorof
orm

Add
copper
Copper |Copper |acetate |Emerald |Diterpen
Acetate |acetate [to green oids

Test solution |alcoholi |color present
c
extract

2. ldentification test for Glycosides

2.1. Hydrolysis Test

Procedure: The given sample is boiled with dilute
hydrochloric acid or sulfuric acid for a few minutes.
After cooling, the solution is neutralized and tested
with Fehling’s or Benedict’s reagent.

Observation: Formation of a brick-red precipitate.
Inference: Presence of glycosides.

2.2. Test for C-glycosides (Modified Borntrager’s
Test)

How it is done: The plant sample is boiled with dilute
hydrochloric acid and ferric chloride. After cooling, it
is mixed with benzene or chloroform and then
ammonia is added.

What is seen: The ammoniacal (upper) layer turns red.
What it means: C-glycosides are present in the sample.

3. Tests for Flavonoids

3.1. Shinoda Test

How it is done:The plant extract is dissolved in
alcohol. Small pieces of magnesium are added,
followed by a few drops of concentrated hydrochloric
acid.

What is seen: A pink, red, or orange color appears.
What it means: Flavonoids are present.

3.2. Alkali (Sodium Hydroxide) Test

How it is done: The extract is dissolved in water and a
few drops of sodium hydroxide are added.

What is seen: A vyellow color appears, which
disappears when dilute acid is added.

What it means: This confirms the presence of
flavonoids.

3.3. Lead Acetate Test

How it is done: Lead acetate solution is added to the
plant extract.

What is seen: A yellow precipitate (solid) forms.
What it means: Flavonoids are present.

3.4. Ferric Chloride Test

How it is done: A few drops of ferric chloride solution
are added to the extract.

What is seen: Green, blue, or violet color develops.
What it means: Flavonoids are confirmed.

4, Tests for Tannins

4.1. Ferric Chloride Test

How it is done: Ferric chloride solution is added to the
aqueous extract.

What is seen: Blue-black color hydrolysable tannins
Greenish-black color condensed tannins

What it means: Tannins are present.

4.2. Gelatin Test

How it is done: Gelatin solution mixed with sodium
chloride is added to the extract.

What is seen: A white or cream-colored precipitate
forms.

What it means: Tannins are present.

4.3. Lead Acetate Test

How it is done: Lead acetate is added to the extract.
What is seen:White precipitate forms.

What it means: Tannins are present.

5. Tests for Minerals

5.1. Calcium

How it is done: Oxalate solution is added to the
dissolved sample.

What is seen: White precipitate forms.

What it means: Calcium is present.

5.2. Magnesium

How it is done: Specific magnesium reagents are
added to the sample.

What is seen: White precipitate or characteristic color
change.

What it means: Magnesium is present.

5.3. Phosphate
How it is done: Ammonium molybdate and nitric acid
are added.
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What is seen: Yellow precipitate forms.
What it means: Phosphate ions are present.

5.4. Chloride

How it is done: Silver nitrate is added to the sample.
What is seen: White curdy precipitate forms.

What it means: Chloride ions are present.

6. Tests for Amino Acids

6.1. Ninhydrin Test

How it is done: Ninhydrin solution is added and the
mixture is gently heated.

What is seen: Purple color (yellow for proline).

What it means: Amino acids are present.

6.2. Biuret Test

How it is done: Sodium hydroxide and copper sulfate
solutions are added.

What is seen: Violet or purple color appears.

What it means: Proteins or peptides are present.

6.3. Xanthoproteic Test

How it is done: Nitric acid is added, followed by
sodium hydroxide.

What is seen: Yellow-orange color appears.

What it means: Aromatic amino acids are present.

6.4. Millon’s Test

How it is done: Millon’s reagent is added and gently
heated.

What is seen: Red color develops.

What it means: Tyrosine is present.

6.5. Sakaguchi Test

How it is done: a-naphthol and sodium hypobromite
are added.

What is seen: Red color appears.

What it means: Arginine is present.

VIII. PHARMACOLOGICAL ACTIVITIES

Terminalia arjuna (from the Combretaceae family) is
an important medicinal plant that has been widely used
in traditional medicine, especially Ayurveda. Among
all its parts, the stem bark is the most commonly used
because it shows the strongest healing effects. The
bark contains many helpful natural compounds such as
triterpenoids, flavonoids, tannins, glycosides, and

essential minerals. Although other parts of the plant
also have medicinal value, the bark is considered the
most effective and clinically important.

Traditionally and scientifically, Arjuna bark is known
to have many beneficial actions. It helps tighten tissues
(astringent), soothes irritated tissues, supports the
heart, stops bleeding, helps in digestion problems like
dysentery, and supports urinary health. It has also been
used to manage health conditions such as liver
problems, anemia, white discharge (leukorrhea), bone
fractures, heart muscle diseases, diabetes, and stomach
ulcers.

1. Heart-protective (Cardioprotective) Property
Terminalia arjuna is best known for its strong heart-
protecting effects. Studies on animals like frogs and
rabbits have shown that extracts of Arjuna bark
increase the strength of heart muscle contractions. The
heart-supporting effect mainly comes from glycosides
present in the bark.

In one study, alcoholic extracts of Arjuna bark
increased both atrial and ventricular contractions in
rabbits, while water extracts improved blood flow to
the heart. Another study conducted on broiler chicks
showed that feeding Arjuna bark powder for 35 days
significantly reduced cholesterol, triglycerides, and
LDL (bad cholesterol) levels. This confirms its role in
maintaining heart health.

2. Antioxidant Property

Arjuna bark has strong antioxidant activity. Studies in
rats fed a high-cholesterol diet showed that Arjuna
bark extracts helped reduce oxidative stress and
improved lipid levels. These benefits are due to the
plant’s natural compounds, which protect the body
from damage caused by free radicals.

Because of this, Arjuna acts as a powerful heart-
supporting and protective herb.

3. Antihypertensive and Protective Effects

Research using diabetic rats showed that ethanolic
extracts of Arjuna bark reduced damage caused by free
radicals. The bark contains compounds such as arjunic
acid, arjunoglycosides, tannins, and ellagic acid,
which help protect tissues. After 21 days of treatment,
oxidative damage was significantly reduced, showing
that Arjuna helps protect the body in conditions like
diabetes and high blood pressure.
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4. Wound-Healing Property

The wound-healing ability of Terminalia arjuna is well
described in ancient Ayurvedic texts like the Sushruta
Samhita. Experimental studies in rats showed that bark
extracts help wounds heal faster. Tannins were found
to be especially effective in restoring skin layers. The
bark also contains triterpenoids that help repair bone
and muscle tissue. Traditionally, tribal communities in
parts of India use Arjuna bark paste to treat bone
fractures in humans and animals.

5. Anticancer Property

The anticancer effects of Arjuna are mainly due to
flavonoids and tannins found in its leaves, bark, and
stems. A flavonoid called luteolin, extracted from the
plant, has been shown to slow the growth of certain
tumors. It also shows antimutagenic properties,
meaning it can help prevent harmful changes in cells.

6. Antiasthmatic Property

Arjuna bark helps in asthma by preventing the release
of substances like histamine that cause airway
tightening. Alcoholic extracts of the bark help stabilize
mast cells and reduce bronchoconstriction. Studies
showed that Arjuna extracts provided significant
protection against asthma-like reactions caused by
histamine and acetylcholine, supporting its traditional
use in respiratory problems.

7. Antibacterial Activity

Leaf extracts of Terminalia arjuna have shown
antibacterial activity against harmful bacteria such as
E. coli, Staphylococcus aureus, and Pseudomonas
aeruginosa. Studies suggest that non-polar extracts
(like hexane and dichloromethane) are more effective,
indicating that the active antibacterial compounds are
fat-soluble in nature.

8. Anti-atherosclerotic Activity

Arjuna helps prevent the buildup of fatty deposits in
blood vessels. Studies in cholesterol-fed rabbits
showed that Terminalia arjuna reduced blood lipid
levels and prevented the formation of atherosclerotic
plaques more effectively than other related plants.

9. Anti-inflammatory Activity

Terminalia arjuna shows strong anti-inflammatory and
immune-supporting effects. It also helps reduce pain.
These

properties make it especially useful in conditions
linked to inflammation, such as heart disease and
atherosclerosis.

10. Antiviral and Antimutagenic Activity

Laboratory studies showed that certain fractions of
Arjuna bark can reduce genetic damage caused by
harmful chemicals. This suggests that the plant has
protective effects against mutations and may help
lower the risk of viral and chemical-induced damage.

11. Reproductive Protective Activity

Arjunolic acid, a compound found in Arjuna bark, has
been shown to protect against damage to the male
reproductive system caused by toxic substances like
arsenic. It reduces oxidative stress and helps restore
antioxidant balance, protecting reproductive health.

IX. MECHANISM OF ACTION

A. Mechanism of Action of Terminalia arjuna as a
Cardioprotective Agent

Terminalia arjuna exhibits cardioprotective activity
through multiple complementary mechanisms that
collectively support heart function and protect cardiac
tissues from damage.

1.Antioxidant Action

The bark of Terminalia arjuna contains high levels of
flavonoids, tannins, and triterpenoid constituents,
including arjunolic acid, which are known for their
potent antioxidant properties. These bioactive
compounds neutralize reactive oxygen Sspecies,
alleviate oxidative stress, and suppress lipid
peroxidation, thereby contributing to the protection of
myocardial cells and preservation of cardiac tissue
architecture.

2. Improvement of Myocardial Contractility
Terminalia arjuna enhances the strength and efficiency
of heart muscle contraction. This effect improves
cardiac output without significantly increasing heart
rate, thereby reducing cardiac workload and
improving overall heart performance.

3. Anti-Ischemic Effect

The plant improves coronary blood flow by promoting
vasodilation. This ensures better oxygen and nutrient
supply to the heart muscle, protecting it from ischemic
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damage and reducing chest pain associated with
angina.

4. Lipid-Lowering Activity

Terminalia arjuna plays a role in modulating lipid
metabolism by markedly lowering total cholesterol,
low-density lipoprotein (LDL), and triglyceride levels.
This hypolipidemic action helps to prevent the
formation of atheromatous plaques within blood
vessels, thereby reducing the risk of atherosclerosis
and associated coronary artery disease.

5. Anti-Inflammatory Effect

Chronic inflammation plays a key role in
cardiovascular disorders. The phytoconstituents of
Terminalia arjuna inhibit inflammatory mediators,
thereby protecting blood vessels and heart tissue from
long-term inflammatory damage.

6. Antithrombotic and Antiplatelet Action

The plant reduces platelet aggregation and blood
viscosity, which helps prevent clot formation. This
mechanism lowers the risk of thrombosis and
myocardial infarction.

B. Mechanism of Action of Terminalia arjuna as an
Anticancer Agent

Terminalia arjuna exhibits anticancer activity through
multiple biological mechanisms that interfere with
cancer cell growth, survival, and spread while
protecting normal cells.

1. Induction of Apoptosis (Programmed Cell Death)
Bioactive constituents of Terminalia arjuna, including
arjunolic acid, flavonoids, and tannins, promote
programmed cell death in cancer cells. These
compounds activate intrinsic apoptotic signaling
pathways by upregulating pro-apoptotic proteins and
suppressing  anti-apoptotic mediators, ultimately
leading to selective elimination of malignant cells.

2. Antioxidant and Free Radical Scavenging Activity
Oxidative stress plays a critical role in carcinogenesis.
Terminalia arjuna exhibits strong antioxidant activity
by lowering reactive oxygen species (ROS) levels,
thereby protecting cellular DNA from oxidative
damage and reducing mutation-driven tumor initiation
and progression.

3. Inhibition of Cancer Cell Proliferation

The phytochemicals in Terminalia arjuna suppress
abnormal cell division by interfering with the cell
cycle. This slows down the uncontrolled
multiplication of cancer cells and limits tumor growth

4. Anti-Inflammatory Action

Chronic inflammation promotes cancer progression.
Terminalia arjuna inhibits inflammatory mediators
such as cytokines and enzymes involved in tumor
promotion, thereby creating an unfavorable
environment for cancer development.

5. Anti-Angiogenic Effect

Tumor growth depends on the formation of new blood
vessels. Terminalia arjuna restricts angiogenesis by
inhibiting factors responsible for new vessel
formation, which reduces nutrient and oxygen supply
to cancer cells.

6. Modulation of Detoxification Enzymes

The plant enhances the activity of detoxifying
enzymes that help eliminate carcinogens from the
body. This reduces exposure of cells to cancer-causing
substances.

7. Protection of Normal Cells

Unlike many synthetic anticancer agents, Terminalia
arjuna selectively targets cancer cells while
minimizing toxicity to

healthy cells, largely due to its antioxidant and
cytoprotective properties.

C. Mechanism of Action of Terminalia arjuna as a
Wound-Healing Agent

Terminalia arjuna promotes wound healing through a
combination of biological actions that support tissue
repair, prevent infection, and accelerate regeneration
of damaged skin.

1. Antimicrobial Activity

The bark contains tannins, flavonoids, and phenolic
compounds that inhibit the growth of pathogenic
bacteria at the wound site. This reduces the risk of
infection and creates a favorable environment for
tissue repair.
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2. Anti-Inflammatory Effect

Inflammation delays wound closure if prolonged.
Terminalia arjuna suppresses excessive inflammatory
mediators, thereby reducing swelling, redness, and
pain and allowing the healing process to progress
smoothly.

3. Antioxidant Protection

Free radicals generated at the wound site can damage
newly forming tissues. The antioxidant constituents of
Terminalia arjuna neutralize these reactive species,
protecting cells and promoting faster wound repair.

4. Enhancement of Collagen Synthesis

Collagen is essential for wound strength and skin
regeneration. Terminalia arjuna stimulates fibroblast
activity and increases collagen production, leading to
improved tensile strength and faster wound
contraction.

5. Epithelialization and Tissue Remodeling
Terminalia arjuna supports the formation of new
epithelial tissue and assists in the remodeling phase of
wound healing, resulting in proper restoration of skin
structure.

D. Mechanism of Action of Terminalia arjuna as a
Reproductive Health Modulator

Terminalia arjuna supports reproductive health
through multiple biological mechanisms that help
maintain hormonal balance, protect reproductive
tissues, and improve overall reproductive function.

1. Antioxidant Protection of Reproductive Cells
Reproductive organs are highly sensitive to oxidative
stress, which can impair fertility. The antioxidant
constituents of Terminalia arjuna, such as flavonoids
and triterpenoids, reduce free-radical damage and
protect sperm cells, ova, and reproductive tissues from
oxidative injury.

2. Improvement of Blood Circulation

Terminalia arjuna enhances blood flow by improving
vascular function. Better circulation to reproductive
organs supports nutrient and oxygen delivery, which
is essential for normal

gamete production and reproductive organ function.

3. Hormonal Regulation
The phytochemicals present in Terminalia arjuna may
help regulate endocrine function by supporting
balanced secretion of reproductive hormones. This
contributes to improved fertility, sexual health, and
reproductive efficiency.

4. Anti-Inflammatory Action

Inflammation of reproductive tissues can interfere
with normal reproductive processes. Terminalia arjuna
reduces inflammatory mediators, helping maintain
healthy reproductive organs and improving their
functional capacity.

5. Cytoprotective Effect on Reproductive Tissues
The plant protects reproductive cells from toxic and
environmental stressors. This cytoprotective action
helps preserve tissue integrity and supports long-term
reproductive health.

E. Mechanism of Action of Terminalia arjuna as an
Antibacterial Agent

Terminalia arjuna exhibits antibacterial activity
through multiple mechanisms that inhibit bacterial
growth and survival while supporting host defense.

1. Disruption of Bacterial Cell Wall and Membrane
Phytochemicals such as tannins, flavonoids, and
phenolic compounds interact with bacterial cell walls
and membranes. This interaction increases membrane
permeability, leading to leakage of essential cellular
contents and eventual bacterial cell death.

2. Protein Precipitation and Enzyme Inhibition
Tannins present in Terminalia arjuna bind to bacterial
proteins and enzymes, causing protein precipitation
and loss

of enzyme function. This interferes with vital
metabolic processes required for bacterial growth and
replication.

3. Inhibition of Nucleic Acid Synthesis

Certain bioactive constituents disrupt DNA and RNA
synthesis in bacteria. This prevents cell division and
multiplication, thereby limiting the spread of
infection.
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4. Antioxidant-Mediated Bacterial Suppression

The antioxidant compounds reduce oxidative stress—
related mechanisms that some bacteria use for
survival. This weakens bacterial defense systems and
enhances susceptibility to antibacterial action.

5. Inhibition of Biofilm Formation

Terminalia arjuna interferes with bacterial adhesion
and biofilm formation. Since biofilms protect bacteria
from antibiotics and immune responses, their
inhibition enhances bacterial clearance.

F. Mechanism of Action of Terminalia arjuna as an
Antiasthmatic Agent

Terminalia arjuna exhibits antiasthmatic activity
through multiple mechanisms that help relieve airway
inflammation, bronchoconstriction, and oxidative
stress associated with asthma.

1. Anti-Inflammatory Activity

Asthma is characterized by chronic inflammation of
the airways. The flavonoids and triterpenoids present
in Terminalia arjuna suppress the release of
inflammatory mediators such as cytokines and
prostaglandins, thereby reducing airway swelling and
mucus production.

2. Bronchodilatory Effect

Terminalia arjuna helps relax bronchial smooth
muscles, leading to dilation of the airways. This
reduces bronchoconstriction and improves airflow,
making breathing easier during asthmatic episodes.

3. Antioxidant Action

Oxidative stress contributes to airway hyper-
responsiveness. The antioxidant constituents of
Terminalia arjuna neutralize free radicals, protecting
lung tissues from oxidative damage and reducing
asthma severity.

4. Inhibition of Histamine Release

The plant may reduce histamine release from mast
cells, which plays a key role in allergic asthma. This
action helps prevent bronchospasm and excessive
mucus secretion.

G. Mechanism of Action of Terminalia arjuna as an
Antihypertensive Agent
Terminalia arjuna lowers blood pressure through

multiple complementary mechanisms that act on blood
vessels, heart function, and regulatory pathways
involved in hypertension.

1. Vasodilatory Effect

The bioactive constituents of Terminalia arjuna,
including flavonoids and triterpenoids, promote
relaxation of vascular smooth muscles. This causes
dilation of blood vessels, reduces peripheral vascular
resistance, and leads to a decrease in blood pressure.

2. Enhancement of Endothelial Function

Terminalia arjuna improves the function of vascular
endothelium by increasing the availability of nitric
oxide (NO), a natural vasodilator. Improved
endothelial health supports better regulation of
vascular tone and blood pressure.

3. Antioxidant Activity

Oxidative stress contributes to endothelial dysfunction
and hypertension. The antioxidant compounds present
in Terminalia arjuna neutralize free radicals, protect
blood vessels from oxidative damage, and help
maintain normal blood pressure levels.

4. Mild Diuretic Action

The plant exhibits a mild diuretic effect, promoting
excretion of excess sodium and water from the body.
This reduces blood volume and cardiac preload,
contributing to lowering of blood pressure.

5. Modulation of the Renin Angiotensin System
Terminalia arjuna may help regulate the renin
angiotensin aldosterone system (RAAS), which plays
akey role in blood pressure control. Modulation of this
system helps prevent excessive vasoconstriction and
fluid retention.

X. HEALTH BENEFITS OF ARJUNA PLANT

1. DNA Protection

Terminalia arjuna contains natural compounds that
help protect DNA from damage caused by harmful
toxins. Research has shown that Arjuna bark extract
can reduce damage to genetic material, helping cells
stay healthy and protected.

IJIRT 189595 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 6527



© December 2025 | IJIRT | Volume 12 Issue 7 | ISSN: 2349-6002

2. Heart and Cardiovascular Health

Arjuna is especially known for supporting heart
health. It helps strengthen the heart muscles, improves
blood flow to the heart, and supports proper heart
function. It also helps prevent the buildup of fatty
plaques in the arteries, which can lead to heart disease.
In Ayurveda, Arjuna is commonly recommended to
protect the heart, especially for people with diabetes or
high blood pressure.

3. Blood Pressure Control

Terminalia arjuna is traditionally used as a natural
remedy for high blood pressure. By improving heart
strength and keeping blood vessels healthy, it helps
lower blood pressure and reduces the risk of serious
problems like heart failure, stroke, and kidney
damage.

4. Bleeding Disorders

The bark of Arjuna has a tightening (astringent) effect
that helps control excessive bleeding. Because of this,
it is often used in Ayurvedic medicine to manage
bleeding disorders and hemorrhages.

5. Chronic Mild Fever

Arjuna bark preparations are traditionally used in
cases of long-lasting mild fever that cause weakness
and tiredness. While it does not directly reduce fever,
it helps the body recover by boosting immunity,
reducing fatigue, and restoring strength.

6. Dysentery

In Ayurveda, Terminalia arjuna is used along with
other herbs to treat dysentery. It helps reduce intestinal
bleeding, control loose stools, and fight infections in
the digestive system.

7. Bone Fracture Healing

Arjuna bark is traditionally used to support bone
healing. The bark paste is applied externally to
fractured bones after proper setting. Internally, bark
powder mixed with other natural ingredients is taken
to help speed up bone repair and strengthen bones
during recovery.

Xl. MEDICINAL USES

Terminalia arjuna is a medicinal plant found in many
regions. Its bark, leaves, and fruits all have healing

properties, but the stem bark is the most commonly
used in Ayurveda and modern medicine. The bark is
rich in calcium, magnesium, and glycosides, which
give it strong health benefits.

Arjuna bark is considered cooling in nature. It helps
balance the body’s Kapha and Pitta doshas,
strengthens the heart, promotes wound healing, and
can support the treatment of conditions like
tuberculosis and poisoning. Ancient Ayurvedic texts
also highlight its benefits: Vagbhata praised it for
restoring heart health, while Chakradatta suggested
taking it in milk, alone or with Panchamula, especially
for heart-related problems.

Other medicinal uses

Terminalia arjuna exhibits strong antioxidant activity,
which may help delay premature aging and support
overall vitality. It is traditionally used in respiratory
disorders, especially tubercular cough, where it helps
control hemoptysis and repair damaged pulmonary
vessels. The bark also supports normal urinary
function, alleviates painful urination, and acts as a
diuretic, making it useful in conditions such as
cirrhosis and urinary disorders.

Additionally, bark powder is employed in the
treatment of gonorrhea and spermatorrhea, while
topical application of bark paste is used to support
bone healing in fractures. Decoctions of the bark are
traditionally consumed to aid in the dissolution and
elimination of kidney stones. Moreover, T. arjuna has
been reported to mitigate vascular damage caused by
chronic smoking by reducing oxidative stress, a key
factor in early atherosclerotic changes.

XIl. PRECAUTIONS

The use of Terminalia arjuna requires certain
precautions due to limited safety data in specific
populations. Its use during pregnancy is considered
potentially unsafe, as there is insufficient scientific
evidence to establish its safety; therefore, consumption
of Terminalia species should be avoided during
pregnancy. Similarly, there is a lack of reliable
information regarding its safety during lactation, and
use is not recommended for breastfeeding women.
Caution is advised in individuals with bleeding
disorders, as Terminalia arjuna may delay blood
clotting and increase the risk of excessive bleeding or
bruising. The plant may also reduce blood glucose
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levels; hence, individuals with diabetes should use it
under medical supervision, as adjustments to
antidiabetic medication may be necessary.

Use of Terminalia arjuna should be discontinued at
least two weeks prior to any surgical procedure due to
its potential effects on blood sugar regulation and
bleeding risk.

Mild gastrointestinal effects such as constipation and
flatulence have been reported in some cases.
Additionally, prolonged use or high doses may exert
adverse effects on liver function, and excessive
consumption has been suggested to potentially
suppress thyroid activity.

XII. CONCLUSION

Terminalia arjuna is an important medicinal plant used
in both traditional and modern medicine. It is well-
known for protecting the heart and liver, and many
studies support its natural healing effects. The plant
also has antioxidant, anti-ischemic, and anti-plaque
(antiatherogenic) properties, which make it useful in
preventing and managing heart and metabolic
problems.

However, there are still some gaps in research. For
example, more work is needed to standardize plant
extracts, understand how well the body absorbs its
compounds, and study its long-term safety. Its exact
role in preventing heart disease is not fully clear.
Future studies should also look at how Arjuna interacts
with important enzymes in the liver (like CYP450) and
with common heart medications such as statins,
aspirin, ACE inhibitors, and beta-blockers.

Improving clinical research and educating healthcare
professionals about the benefits of Terminalia arjuna
can help integrate it safely and effectively into modern
medicine as a natural support for heart health.
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