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ABSTRACT:

Traditional treatments have been used by various cultures for centuries to treat health problems. Terminalia arjuna, also known as the arjuna tree, is a medicinal
plant from the Combretaceae family. It has long been employed to address a variety of health conditions, such as heart diseases, bleeding, diabetes, cough, tumors,
leucorrhea, asthma, inflammation, vitiligo, wounds, and anemia. Although all parts of the plant offer medicinal benefits due to the presence of specific bioactive
compounds, it is mainly the bark that is commonly used by traditional healers to treat different ailments. The main active ingredients in Terminalia arjuna include
glycosides (especially cardiac glycosides), flavonoids (such as arjunone and arjunolone), and triterpenoids. Terminalia arjuna provides various health benefits,
including being cardioprotective, anti-inflammatory, anti-asthmatic, anti-cancer, and antimicrobial. This review aims to gather and present information from
pharmacological and clinical research to gain a deeper understanding of the therapeutic potential of Arjuna.
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INTRODUCTION:

Medicinal herbs have been acknowledged as an essential part of traditional healing practices for treating human ailments since ancient times and remain
significant today, as natural treatments are perceived as healthier than their synthetic equivalents. Herbal therapies have become increasingly popular
due to their benefits, such as easy access, safety, affordability, rare adverse reactions, and cultural preference. These plants contain organic substances
that exert physiological effects on the human organism, with bioactive elements like carbohydrates, terpenes, steroids, alkaloids, tannins, flavonoids,
and phenolic compounds.

Arjuna, a therapeutic plant, is scientifically known as Terminalia arjuna. It exhibits a variety of healing properties, including antioxidant, blood
pressure-lowering, anti-atherosclerotic, anti-inflammatory, anti-cancer, anti-genotoxic, and digestive-enhancing effects. The objective of this review is
to compile and refresh the existing information about Terminalia arjuna, focusing on its botanical, pharmacological, chemical composition, and clinical
research aspects.

PHYSICAL CHARCATERISTICS AND PROPERTIES:

Taxonomic Rank Classification

Kingdom Plantae

Division Magnoliophyta

Class Magnoliopsida

Order Myrtales

Family Combretaceae

Genus Terminalia

Species T. arjuna
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HISTORY:

The Terminalia arjuna is a deciduous riparian tree native to India, reaching heights of 20 to 27 meters. It thrives in humid, fertile, and red lateritic soils
but can adapt to various soil types and grow in shaded areas. The tree features conical, oblong leaves that are green on the top and brown underneath.
Its bark is smooth and grey, and it produces pale yellow flowers that bloom between March and June. The fruit is fibrous and woody, characterized by a
five-winged structure, measuring about 2 to 5 cm in size, and matures between September and November.

METHOD OF EXTRACTION:

The extraction of Terminalia arjuna can be performed through various techniques:

1. SOLVENT FRACTIONATION PROCEDURE:

For the solvent fractionation process, dissolve 2 grams of the aqueous extract in 100 milliliters of water and mix the solution for 30 minutes.
Afterward, perform successive extractions using solvents with gradually increasing polarity, such as chloroform, methyl isobutyl ketone (MiBK), ethyl
acetate, and n-butanol. Each solvent fraction should be gathered, evaporated, and weighed.

2. AQUEOUS EXTRACTION PROCEDURE:

The aqueous extraction method involves cutting the bark into small pieces, cleaning them thoroughly, drying them in a shaded area, and grinding the
dried bark into a fine powder. To prepare the extract, combine 2 grams of this powder with 100 milliliters of distilled water and heat the mixture for 15
to 20 minutes. After boiling, filter the solution first with a tea filter and then with Whatman filter paper. To concentrate the extract, boil it once more,
reducing the volume to 5 milliliters, and store it in the refrigerator at 4°C.

3. LIPID NANOPARTICLE EMULSION PROCEDURE:

The creation of a lipid nanoparticle emulsion begins by dissolving the dry bark extract powder in 1,2-pentanediol to form an alcoholic solution. This
solution is then blended with an

emulsifier and glycerol monostearate. Heat the mixture to a range of 75 to 85°C, stirring at 650 revolutions per minute for 10 minutes. Afterward,
combine the oil phase with distilled water, heat it to the same temperature range, and continue stirring at the same speed. Finally, the mixture is
homogenized using a high-pressure homogenizer and allowed to cool to room temperature.

CHEMICAL CONSTITUENTS:

1. Stem Bark:

 Triterpenoids: The stem bark contains a variety of triterpenoids, such as arjunolic acid, arjunic acid, arjunin, arjugenin, and ursane
triterpenoids. These compounds are known for their anti-inflammatory, anti-cancer, and cardioprotective properties.

 Glycosides: It contains several glycosides, including arjunetin, arjunoside I and II, and arjunaphthanoloside, which can have various
biological activities such as antioxidant and anti-inflammatory effects.

 Flavonoids: Key flavonoids like luteolin, quercetin, and kempferol are present, which are powerful antioxidants that help combat oxidative
stress and inflammation.

 Tannins: The bark also contains tannins such as castalagin, punicalagin, and ellagic acid. Tannins have antioxidant and astringent properties,
contributing to wound healing and anti-inflammatory actions.

 Minerals: Important trace minerals such as zinc, copper, calcium, and magnesium are also found, contributing to the plant’s overall
nutritional value and potential health benefits.

2. Roots:

 Triterpenoids: Similar to the stem bark, the roots contain arjunolic acid and oleanolic acid, both of which are known for their anti-
inflammatory, hepatoprotective, and anti-cancer properties.

 Glycosides: The roots contain specific glycosides, including arjunoside I, II, III, and IV, as well as a compound called 2,19-dihydroxy-3-
oxo-olean-12-en28-oic acid 28-O-d-glucopyranoside. These glycosides contribute to the plant's cardiovascular and anti-inflammatory effects.

3. Leaves and Fruits:

 Glycosides: Chebuloside II and bellericoside are present in the leaves and fruits, adding to the plant's anti-inflammatory and antioxidative
potential.

 Flavonoids: The leaves and fruits also contain flavonoids such as luteolin, which have anti-inflammatory, antioxidant, and anticancer effects.
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 Tannins: Ellagic acid, gallic acid, corilagin, and chebulagic acid are key tannins in the leaves and fruits, offering benefits like antimicrobial,
anti-inflammatory, and antioxidant effects.

 Minerals: Like the stem bark, the leaves and fruits also provide essential minerals like calcium, magnesium, zinc, and copper, which are
vital for overall health.

Arjuna Terminalia plant Arjuna Terminalia bark

Leaves fruits

FORMULATIONS:

PHARMACOLOGICAL ACTIVITIES:

1. Anti-Hypertensive Properties

 Pulmonary Hypertension Prevention: Aqueous extract effectively prevented monocrotaline-induced pulmonary hypertension in Wistar
rats, likely due to its antioxidant properties and influence on pulmonary arteriolar wall thickening.

2. Anxiolytic (Anti-Anxiety) Effects

 Behavioral Studies in Mice: The alcoholic extract showed significant anti-anxiety activity in various behavioral paradigms.

3. Cardiotonic Activity

 Prophylactic and Therapeutic Benefits: The bark extract demonstrated the ability to regulate autonomic function and prevent left
ventricular remodeling in rats, promoting overall heart health.
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4. Diuretic Activity

 Cerebral Vascular Leakage Prevention: Hydroalcoholic extract reduced acute hypobaric hypoxia-induced vascular leakage in mice by
modulating the renin-angiotensin-aldosterone system through ANP signaling.

5. Wound Healing

 Healing Acceleration: T. arjuna bark's astringent tannins promoted wound healing in rats, accelerating the recovery process.

6. Antimicrobial Activity

 Effectiveness Against Bacteria: Methanol, ethanol, acetone, and aqueous extracts showed antimicrobial effects. Acetone leaf extract was
particularly effective against Staphylococcus aureus, and organic extracts inhibited Gram-negative bacteria, except Pseudomonas
aeruginosa.

7. Antioxidant Properties

 Free Radical Scavenging: Various extracts, especially the ethanolic extract, exhibited high antioxidant activity, with significant effects on
DPPH, superoxide radical scavenging, and lipid peroxidation.

 Antimutagenic Effects: The alcoholic extract showed protection against DNA damage, reducing polychromatic and normochromatic
erythrocytes in a micronucleus test.

8. Liver Enzyme Inhibition

 Impact on Drug Metabolism: Both alcoholic and aqueous extracts inhibited key liver enzymes (CYP3A4, CYP2D6, and CYP2C9),
impacting drug metabolism. The inhibition was rapid and reversible in human liver microsomes.

9. Kidney Health and Stone Prevention

 Cytoprotective and Anti-Apoptotic Effects: The aqueous extract demonstrated anti-apoptotic effects in MDCK cells and prevented the
formation of calcium oxalate crystals, which could help in preventing kidney stones.

10. Anti-Dyslipidemic and Lipid-Lowering Effects

 Studies on Hamsters: Ethanol and solvent ether fractions of T. arjuna demonstrated lipid-lowering effects, confirming its anti-dyslipidemic
properties.

11. DNA Protection and Free Radical Scavenging

 Protection Against DNA Damage: Ethanol extracts and ethyl acetate fractions significantly protected against H2O2-induced DNA damage
and showed inhibition of various free radicals (DPPH, hydroxyl, ABTS, etc.).

 Metal Chelation: The ethyl acetate fraction also exhibited strong metal chelation activity, further supporting its antioxidant and protective
effects.

12. Anti-Ulcer Effects

 Free Radical Scavenging and Cytoprotection: The methanolic extract of T. arjuna bark demonstrated anti-ulcer properties through its free
radical scavenging activity and cytoprotective effects.

13. Anti-Hyperglycemic and Diabetic Effects

 Blood Sugar Regulation: The methanolic extract of T. arjuna leaves showed significant anti-hyperglycemic effects in diabetic models,
largely attributed to its antioxidant properties.

14. Anti-Cancer Properties

 Protection Against Cancer: The aqueous extract exhibited increased antioxidant enzyme activity and effective protection against cancerous
growth in mice.

CONCLUSION:

The rising fascination with therapeutic plants has resulted in the identification of novel chemical substances and the examination of the medicinal
attributes of Terminalia arjuna (arjuna). Numerous laboratory and clinical trials have confirmed its potency as a heart-protective, free radical-
scavenging, and plaque-reducing agent. Nevertheless, several critical gaps remain in the investigations, such as the absence of absorption studies,
uniform chemical composition of the extracts, and thorough analysis of their extended toxicity. These research areas are essential for gaining a more
comprehensive insight into the plant’s complete effectiveness and safety for medical application.
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The exact function of arjuna in primary and secondary coronary prevention requires more investigation. Furthermore, research should be done to
examine its effects on CYP450 enzymes and how it interacts with medications like aspirin, statins, ACE inhibitors, and β-blockers. Increasing
knowledge of its therapeutic potential could help doctors deal with issues relating to the treatment of cardiovascular diseases.
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