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Abstract— Ocimum sanctum Linn. (Tulsi) is a 

highly revered medicinal plant extensively 

described in classical Ayurvedic texts and 

increasingly validated by modern biomedical 

research. This dissertation-level theoretical review 

critically analyzes its taxonomy, morphology, 

phytochemical constituents, molecular 

pharmacology, therapeutic spectrum, toxicology 

profile, and homoeopathic applications. The plant 

contains bioactive compounds such as eugenol, 

ursolic acid, rosmarinic acid, apigenin, orientin and 

vicenin, which collectively contribute to 

antimicrobial, anti-inflammatory, antioxidant, 

adaptogenic, immunomodulatory, antidiabetic and 

cardioprotective effects. Integration of traditional 

materia medica and contemporary pharmacological 

findings establishes a robust scientific foundation 

for further experimental and clinical validation. 

Index Terms— Adaptogen, Eugenol, Homoeopathy, 

Medicinal Plant, Ocimum sanctum, 

Phytochemistry, Tulsi. 

I. INTRODUCTION 

Ocimum sanctum Linn., commonly known as 

Tulsi or Holy Basil, belongs to the family 

Lamiaceae and holds a central position in 

traditional Indian medicine.  

It has been described in Ayurvedic literature as a 

Rasayana drug promoting longevity, immunity 

and systemic balance.  

Ethnomedicinal practices across India utilize 

different parts of the plant for respiratory, 

gastrointestinal, dermatological and urinary 

disorders.  

Modern pharmacological investigations have 

confirmed many of these traditional uses, 

demonstrating antimicrobial, antioxidant, anti-

inflammatory and adaptogenic activities. 

II. TAXONOMY AND BOTANICAL 

CHARACTERISTICS 

Kingdom: Plantae 

Order: Lamiales 

Family: Lamiaceae 

Genus: Ocimum 

Species: sanctum Linn. 

The plant is an erect, branched, aromatic shrub 

reaching 30–60 cm in height. The stem is 

quadrangular and hairy.  

Leaves are opposite, ovate, serrated and rich in 

glandular trichomes containing essential oils.  

Inflorescence is a terminal raceme bearing 

purplish flowers. Two principal varieties are 

described: Rama Tulsi (green variety) and 

Krishna Tulsi (purple variety).  

Morphological variation is associated with 

differences in phytochemical composition. 
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III. PHYTOCHEMISTRY 

Phytochemical screening reveals a diverse array 

of bioactive compounds. Essential oil components 

include eugenol, methyl eugenol, linalool, 

1,8‑cineole and β‑caryophyllene.  

Eugenol is considered the principal active 

constituent responsible for antimicrobial and 

analgesic properties.  

Phenolic compounds such as rosmarinic acid and 

caffeic acid contribute to antioxidant action by 

scavenging free radicals and inhibiting lipid 

peroxidation.  

Flavonoids including apigenin, orientin and 

vicenin enhance cellular defense mechanisms 

against oxidative stress.  

Triterpenoids such as ursolic acid and oleanolic 

acid demonstrate potent anti-inflammatory and 

hepatoprotective effects.  

The synergistic interaction of these 

phytochemicals explains the multidimensional 

therapeutic profile of Ocimum sanctum. 

TABLE I: PHYTOCHEMICAL 

CLASSIFICATION 

Phytochemic

al Class 

Major 

Constituents 

Therapeutic 

Significance 

Essential 

Oils 

Eugenol, 

Caryophyllen

e, Linalool 

Antimicrobial, 

Analgesic 

Phenolic 

Acids 

Rosmarinic 

acid, Caffeic 

acid 

Antioxidant 

Flavonoids Apigenin, 

Orientin, 

Vicenin 

Cytoprotective 

Triterpenoids Ursolic acid, 

Oleanolic 

acid 

Anti-

inflammatory 

Miscellaneou

s 

Tannins, 

Saponins 

Immunomodulato

ry 

 

IV. PHARMACOLOGICAL ACTIVITIES 

1. Antimicrobial Activity 

Extracts of Ocimum sanctum exhibit broad-

spectrum antibacterial and antifungal activity.  

Eugenol disrupts microbial cell membranes 

leading to cytoplasmic leakage and inhibition of 

enzymatic systems. 

2. Anti-inflammatory Activity 

Ursolic acid inhibits cyclooxygenase and 

lipoxygenase pathways, thereby reducing 

prostaglandin synthesis and inflammatory 

mediators. 

3. Antioxidant Activity 

Phenolic compounds enhance endogenous 

antioxidant enzymes such as superoxide 

dismutase and catalase, reducing oxidative stress. 

4. Adaptogenic Activity 

Tulsi modulates hypothalamic–pituitary–adrenal 

axis responses, improving tolerance to physical 

and psychological stress. 

5. Immunomodulatory Activity 

The plant enhances macrophage function, 

antibody production and cytokine regulation, 

strengthening host defense mechanisms. 

6. Antidiabetic Activity 

Experimental studies demonstrate improved 

glucose tolerance, enhanced insulin secretion and 

reduced fasting blood glucose levels. 

7. Cardioprotective Activity 

Ocimum sanctum reduces serum cholesterol, 

triglycerides and lipid peroxidation, contributing 

to cardiovascular protection. 

TABLE II: PHARMACOLOGICAL 

ACTIVITIES AND MECHANISMS 

Pharmacological Action Proposed 

Mechanism 

Antimicrobial Membrane 

disruption and 

enzyme inhibition 

Anti-inflammatory COX and LOX 

pathway inhibition 

Antioxidant Free radical 

scavenging 
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Adaptogenic HPA axis 

modulation 

Immunomodulatory Cytokine 

regulation 

Antidiabetic Enhanced insulin 

secretion 

Cardioprotective Reduction of lipid 

peroxidation 

 

V. MOLECULAR MECHANISMS 

At the molecular level, Ocimum sanctum 

influences multiple signaling pathways. 

Eugenol inhibits NF‑κB activation, thereby 

reducing inflammatory gene expression. 

Rosmarinic acid neutralizes reactive oxygen 

species and stabilizes cellular membranes. 

Ursolic acid modulates apoptotic pathways and 

inhibits pro‑inflammatory cytokines such as 

TNF‑α and IL‑6. 

Such multitarget actions explain the plant’s 

systemic therapeutic impact. 

VI. TRADITIONAL AND 

ETHNOMEDICINAL USES 

In Ayurveda, Tulsi is prescribed for cough, 

bronchitis, asthma, fever, indigestion and skin 

disorders. 

Leaf decoction is commonly used for respiratory 

infections, while seed preparations act as 

demulcent and cooling agents. 

The plant is also considered spiritually purifying 

and is cultivated in many Indian households. 

VII. HOMOEOPATHIC APPLICATIONS 

In Homoeopathy, Ocimum sanctum is prepared 

through potentization of fresh leaves. 

Materia medica describes marked affinity for 

kidneys and urinary organs. 

It is indicated in renal colic, burning urination, 

scanty urine and right‑sided complaints. 

Comparisons are frequently made with Berberis 

vulgaris and Cantharis in urinary pathology. 

VIII. TOXICOLOGY AND SAFETY PROFILE 

Toxicological evaluations reveal high LD50 

values indicating low acute toxicity. 

Chronic toxicity studies demonstrate absence of 

significant organ damage at therapeutic doses. 

However, caution is advised in pregnancy and in 

patients on anticoagulant therapy due to potential 

antiplatelet effects. 

IX. DISCUSSION 

The extensive phytochemical diversity of 

Ocimum sanctum underlies its broad 

pharmacological spectrum.  

The convergence of classical Ayurvedic 

descriptions with experimental pharmacology 

demonstrates scientific plausibility.  

Despite strong preclinical evidence, large‑scale 

randomized controlled trials remain limited.  

Standardization of extracts and dosage forms is 

essential for reproducibility and global 

acceptance. 

X. CONCLUSION 

Ocimum sanctum represents a multidimensional 

medicinal plant supported by both traditional 

wisdom and modern research.  

Its adaptogenic, antimicrobial, antioxidant and 

immunomodulatory properties make it a 

promising candidate for integrative therapeutics.  

Future investigations should emphasize 

molecular studies, controlled clinical trials and 

homoeopathic validation models to strengthen 

evidence‑based applications. 
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