EJPMR, 2026, 13(9), 210-214 Research Article Impact Factor: 8.158

EUROPEAN JOURNAL OF PHARMACEUTICAL | 'SSN(0): 2394-3211
AND MEDICAL RESEARCH ISSN (P): 3051-2573

WWW.ejpmr.com Coden USA: EJPMAG

ANTITOXIC REVIEW OF TULASI (OCIMUM SANCTUM LINN.): INTEGRATING
AYURVEDIC AGADA TANTRA PRINCIPLES AND CONTEMPORARY BIOMEDICAL
RESEARCH

“'Dr. Yamini Chaudhari, Dr. Ashwini Patil

'MD Scholar, PG Department of Agadatantra, LRP Ayurvedic College, Hospital, Post Graduate Institute and Research
Center, Urun Islampur, Tal. -Walwa, Sangli, Maharashtra.
’Research Guide and Professor, Department of Agadatantra, LRP Ayurvedic College, Hospital, Post Graduate Institute
and Research Center, Urun Islampur, Tal. -Walwa, Sangli, Maharashtra.

*Corresponding Author: Dr. Yamini Chaudhari

MD Scholar, PG Department of Agadatantra, LRP Ayurvedic College, Hospital, Post Graduate Institute and
Research Center, Urun Islampur, Tal. -Walwa, Sangli, Maharashtra.
DOI: https://doi.org/10.5281/zen0do.22158994

How to cite this Article: ™Dr. Yamini Chaudhari, 2Dr. Ashwini Patil (2026). Antitoxic Review Of Tulasi (Ocimum Sanctum
Linn.): Integrating Ayurvedic Agada Tantra Principles And Contemporary Biomedical Research. European Journal of

@ ® ' Pharmaceutical and Medical Research, 13(9), 210-214.
This work is licensed under Creative Commons Attribution 4.0 International license.

Article Received on 01/08/2026 Article Revised on 22/08/2026 Article Published on 01/09/2026

ABSTRACT & KEYWORDS

Background: Tulasi (Ocimum sanctum Linn., family Lamiaceae), revered as The Incomparable One' and the
'‘Queen of Herbs' in classical Indian medicine, holds a central therapeutic status in Agada Tantra (Ayurvedic
Toxicology) as a Vishaghna (antitoxic/antidotal) Dravya. Modern industrial development and environmental
degradation continuously expose humans to diverse xenobiotics, heavy metals, synthetic pesticides, and biological
toxins. Aim: To systematically review and critically integrate classical Ayurvedic literature and contemporary
biomedical research regarding the antitoxic, detoxifying, organoprotective, and immunomodulatory properties of
Ocimum sanctum Linn. Methods: Primary Ayurvedic texts (Charaka Samhita, Sushruta Samhita, Astanga Hridaya,
Bhavaprakasha Nighantu, Dhanvantari Nighantu) were thoroughly analyzed alongside contemporary peer-reviewed
scientific databases (PubMed, Scopus, ScienceDirect, Web of Science) using key search parameters including
'‘Ocimum sanctum', 'Tulsi’, 'antitoxic', '"Vishaghna', 'heavy metal toxicity', 'pesticide detoxification', and 'snake
venom neutralization'. Findings: Classical Ayurvedic literature categorizes Tulasi within the Surasadi Gana and
assigns to it Katu-Tikta Rasa, Laghu-Ruksha Guna, Ushna Veerya, and Katu Vipaka, enabling it to counteract
Kapha-Vata poisons and acute or latent metabolic toxicities (Garavisha/Dushivisha). Contemporary phytomedical
studies confirm that O. sanctum and its major active constituents—including Eugenol, Ursolic Acid, Rosmarinic
Acid, Apigenin, and p-Caryophyllene—exert pronounced hepatoprotective, nephroprotective, and radioprotective
effects. It upregulates Phase Il hepatic detoxification enzymes (GST, SOD, CAT, GSH-Px), activates the Nrf2
signaling cascade, chelates heavy metals (Lead, Cadmium, Arsenic, Mercury), neutralizes organophosphate
pesticides, and demonstrates significant neutralizing activity against viper and cobra venoms. Conclusion:
Ocimum sanctum Linn. demonstrates an exceptional convergence between ancient Ayurvedic Agada Tantra
wisdom and contemporary biomedical toxicology, validating its role as a versatile, bio-available natural antitoxic
agent for clinical and environmental health applications.

KEYWORDS: Ocimum sanctum, Tulasi, Agada Tantra, Vishaghna, Heavy Metal Toxicity, Eugenol, Xenobiotic
Detoxification, Nrf2 Pathway, Snake Venom Neutralization.

1. INTRODUCTION biochemical damage, including intracellular oxidative
Toxicology in the twenty-first century faces stress, lipid peroxidation, DNA adduct formation,
unprecedented challenges due to pervasive global mitochondrial dysfunction, and multi-organ
exposure to synthetic chemicals, toxic heavy metals, impairment—most notably affecting hepatic, renal, and
agricultural pesticides, industrial pollutants, neurological systems.

pharmaceuticals, and natural biotoxins. Chronic low-

dose exposure to xenobiotics triggers complex In the traditional medical system of Ayurveda,
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toxicological science is formally designated as Agada
Tantra (or Visha Chikitsa), which constitutes one of the
eight classical specialized branches (Ashtanga
Ayurveda). Agada Tantra provides sophisticated
conceptual frameworks for understanding inanimate
toxins (Sthavara Visha), animate toxins (Jangama
Visha), artificial/composite environmental poisons
(Garavisha), and latent, tissue-accumulated toxins
(Dushivisha).

Among the vast botanical repository of Ayurveda, Tulasi
(Ocimum sanctum Linn., synonym Ocimum tenuiflorum
L., family Lamiaceae) holds a supreme status. Revered
as 'The Incomparable One' and 'Queen of Herbs', Tulasi
is extensively documented across all major classical texts
for its formidable Vishaghna (antitoxic/antidotal),
Krimighna (antimicrobial/antiparasitic), =~ Kandughna
(antipruritic), and Rasayana (rejuvenative/adaptogenic)

properties.  The present review provides a
comprehensive, multi-dimensional synthesis bridging
classical Ayurvedic Agada Tantra principles with

modern molecular toxicology and biomedical evidence

regarding Ocimum sanctum Linn.

2. BOTANICAL PROFILE & CLASSICAL

AYURVEDIC PHARMACODYNAMICS
Ocimum sanctum Linn. is an erect, aromatic perennial
herb or undershrub growing up to 30-75 cm in height,
featuring quadrangular branches, simple opposite ovate
or oblong leaves with serrate margins, and purplish-
white flowers arranged in slender terminal racemes. In
Ayurveda, two distinct varieties are clinically
recognized: Rama Tulasi (light green leaves) and
Krishna/Shyama Tulasi (dark purple/purplish-black
leaves). Krishna Tulasi is classically considered to
possess higher therapeutic potency in toxicological
and emergency management.

2.1 Ayurvedic Pharmacodynamic Properties (Rasa-
Panchaka)

The therapeutic mechanism of Tulasi in Ayurveda is

understood through its foundational elemental attributes

(Rasa-Panchaka), which determine its physiological

actions on Dosha, Dhatu, and Mala.

Pharmacodynamic
Attribute

Ayurvedic
Classification

Biological & Toxicological Significance

Katu (Pungent) &

Rasa (Taste) Tikta (Bitter)

Cleanses metabolic channels (Srotoshodhana), scrapes toxic
metabolic residues (Lekhana), exerts antimicrobial and antitoxic
effects.

Laghu (Light) &

Guna (Physical Quality) Ruksha (Dry)

Facilitates rapid absorption and cellular diffusion; counteracts the
heavy (Guru) and viscous (Snaigdha) properties of poisons.

Veerya (Potency) Ushna (Warm/Hot)

Stimulates metabolic fire (Agni), enhances xenobiotic
biotransformation, effectively pacifies Kapha and Vata doshas.

Vipaka (Post-digestive

Effect) Katu (Pungent)

Prevents tissue accumulation of toxins, accelerates systemic
excretion of metabolic waste products (Ama).

Prabhava (Special Action) | Vishaghna & Hridya

Specific intrinsic antidotal potency against poisons; protects
heart and vital centers (Ojas) from cardiotoxic venoms.

CLASSICAL SHLOKA REFERENCE — BHAVAPRAKASHA NIGHANTU

G FgF fah G fasi av | FHEATATE & favaErgd I

— Bhavaprakasha Nighantu, Vatadi Varga, Shloka 62

Translation: Surasa (Tulasi) is Katu (pungent) and Tikta (bitter) in taste, highly aromatic, destroys pathogenic and evil
entities (Bhutaghna), alleviates Kapha and Vata disorders, and effectively eradicates toxic manifestations (Visha-

vikara-nut).

3. TULASI IN CLASSICAL AYURVEDIC
TOXICOLOGY (AGADA TANTRA)

Across the primary classical compendia of Ayurveda

(Brihat Trayi—Charaka Samhita, Sushruta Samhita, and

Astanga Hridaya), Tulasi is systematically categorized

under major therapeutic groups dedicated to

counteracting poisons and severe systemic toxicity.

3.1 Categorization in Classical Ganas and Vargas

e Surasadi Gana (Sushruta Samhita, Sutrasthana
38): Sushruta places Surasa (Tulasi) at the head of the
Surasadi group, specifically indicated for Kaphahara
(reducing Kapha), Krimighna (antimicrobial),
Kandughna (relieving itching and cutaneous toxicity),
and Visha-prasamana (alleviating acute and chronic
poisoning).

e Shorasaradi / Shiro-virechanopaga (Charaka
Samhita, Sutrasthana 4): Charaka categorizes Tulasi
among potent Svasahara (anti-
asthmatic/bronchodilatory) and Shiro-virechana (cranial

errhine) herbs, vital for treating poison-induced
respiratory depression, loss of consciousness, and
head lethargy.

* Nighantu Classifications: Dhanvantari,

Bhavaprakasha, and Raja Nighantus emphasize Tulasi as
Bhutaghna (anti-pathogenic/antimicrobial), Vishahara
(poison-neutralizing), and Hridya (cardioprotective
against toxins attacking the vital essence or Ojas).

3.2 Classical Anti-Toxic Formulations Containing

Tulasi

Tulasi is an essential active ingredient in numerous
classical antidotal formulations used for animal bites,
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plant poisons, artificial toxicities, and environmental
hazards.

Classical

. Textual Source
Formulation

Indication & Antitoxic Role

Sushruta Samhita,

Surasadi Agada Kalpasthana

Administered orally and applied topically in snakebites (Sarpa Visha)
and rodent venom poisoning (Mushika Visha).

Charaka Samhita,

Prescribed for insect stings, spider venoms, and toxic dermatological

Dashanga Agada Chikitsasthana 23 disorders (Visha Visarpa).

Sushruta Samhita, Potent alkaline antitoxic formulation utilized for neutralizing complex
Ksharagada L . )

Kalpasthana inanimate and animate poisons.

Astanga Hridaya, Indicated in severe systemic poisoning, septic shock, toxic comas, and
Maha-Agada . C

Uttaratantra multi-organ toxicity.
Tulasi Svarasa & Agada Prayoga & Fresh leaf juice mixed with black
Maricha Bhavaprakasha pepper powder used as an emergency antidote for scorpion stings and

insect bites.

4. PHYTOCHEMICAL PROFILE RELEVANT
TO DETOXIFICATION

Phytochemical investigations of Ocimum sanctum Linn.

demonstrate a rich composition of bioactive secondary

metabolites, volatile essential oils, phenolic compounds,

and flavonoids that drive its antitoxic and

organoprotective efficacy.

1. Eugenol (1-hydroxy-2-methoxy-4-allylbenzene):
Constitutes 60% to 85% of leaf essential oil; acts as
a powerful antioxidant, radical scavenger, lipid
peroxidation inhibitor, and Phase Il enzyme
inducer.

2. Ursolic Acid & Oleanolic Acid: Pentacyclic

triterpenoids with outstanding hepatoprotective, anti-
inflammatory, and membrane-stabilizing properties
mediated via NF-xB suppression.

3. Rosmarinic Acid: A major caffeic acid ester
exhibiting strong metal ion chelation, direct radical
neutralization, and inhibition of toxic venom enzymes
(hyaluronidase, PLA2).

4. Flavonoids (Apigenin, Luteolin, Orientin,
Vicenin): Water-soluble polyphenolic compounds that
shield cellular DNA, hematopoietic stem cells, and

cell membranes from radiation and chemical
carcinogens.

5. Sesquiterpenes (B-Caryophyllene): Selective
CB2 receptor agonist that reduces

neuroinflammation, systemic cytokine storms, and tissue
edema induced by organic toxins.

5. MODERN BIOMEDICAL MECHANISMS OF
ANTITOXIC ACTION

Contemporary pharmacological and molecular studies

provide robust evidence corroborating the traditional

Vishaghna claims of Tulasi. The mechanisms of action

span multiple physiological and molecular levels.

5.1 Heavy Metal Chelation & Mitigation
Environmental heavy metal contamination poses severe
human health risks. Ocimum sanctum extracts exert
potent chelation and cytoprotective effects against metal
toxicity.

extract markedly reduces lead bioaccumulation in
hepatic, renal, and neural tissues. It restores depleted
endogenous glutathione (GSH) levels and reverses lead-
induced delta-aminolevulinic acid dehydratase (ALAD)
enzyme inhibition.

e Cadmium (Cd) Toxicity: Cadmium induces severe
testicular necrosis and renal tubular injury via ROS
overproduction. Tulasi extract significantly lowers
malondialdehyde (MDA) levels and preserves tissue
histology.

e Arsenic (As) Toxicity: Exposure to sodium arsenite
causes systemic oxidative injury and DNA cleavage.
Active constituents like rosmarinic acid and eugenol
chelate arsenic ions and accelerate their urinary
elimination.

*  Mercury (Hg) Toxicity: O. sanctum administration
mitigates mercuric chloride-induced nephrotoxicity,
preserving glomerular integrity and normalizing blood
urea nitrogen (BUN) and serum creatinine.

5.2 Hepatoprotection & Xenobiotic Detoxification
(Pesticides & Drugs)

As the main metabolic organ for drug and xenobiotic
detoxification, the liver is vulnerable to toxic injury.
Ocimum sanctum exhibits notable hepatoprotective
effects.

e Organophosphate Pesticides: Exposure to
organophosphates (e.g., Chlorpyrifos, Malathion) causes
acetylcholinesterase (AChE) inhibition and oxidative

destruction.  Tulasi  extract upregulates  serum
paraoxonase

1 (PON1) activity and restores AChE levels
in brain and red blood cells.

e CCIl4 & Acetaminophen Overdose: O. sanctum

leaf extract reduces hepatocyte injury by stabilizing

lysosomal and mitochondrial membranes, blunting
toxic spikes in serum ALT, AST, and ALP
enzymes.

e Phase I & Il Detoxification Enzymes: Tulasi

enhances cytochrome P450 activity while concurrently
boosting Phase Il conjugating enzymes, specifically

+ Lead (Pb) Toxicity: Administration of O. sanctum  Glutathione  S-Transferase (GST) and UDP-
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Glucuronosyltransferase (UGT), facilitating
neutralization and clearance of toxic compounds.

rapid

5.3 Antioxidant

Signaling)
At the cellular level, Ocimum sanctum stimulates the
nuclear factor erythroid 2-related factor 2 (Nrf2)
pathway. Under oxidative or chemical stress, Nrf2
translocates into the nucleus to bind Antioxidant
Response Elements (ARE), inducing crucial endogenous
antioxidant enzymes.

Pathway Activation (Nrf2/ARE

1. Superoxide Dismutase (SOD) — converts toxic
superoxide radicals into hydrogen peroxide.

2. Catalase (CAT) — decomposes hydrogen
peroxide into water and oxygen.

3. Glutathione Peroxidase (GSH-Px) —
neutralizes  toxic  organic  peroxides.

4. Heme Oxygenase-1 (HO-1) — provides anti-

inflammatory and vascular protection.

5.4 Neutralization of Biological Toxins
Venoms & Insect Poisons)

In Agada Tantra, Tulasi is highly praised for

counteracting Sarpavisha (snake wvenom). Scientific

research confirms that aqueous and alcoholic extracts of

Ocimum sanctum inhibit key lethal enzymes in snake

venoms.
* Enzyme Inhibition: Tulasi extracts inhibit
Phospholipase A2 (PLA2), hyaluronidase, and protease
activities of Naja naja (Cobra) and Vipera russelli
(Russell's  Viper) venoms in a concentration-
dependent manner.

* Neutralization of Myotoxicity & Hemorrhage:
Polyphenolic compounds, particularly rosmarinic acid
and tannic acid derivatives, cross-link and precipitate
venom proteins, suppressing local tissue necrosis,
myolysis, and systemic bleeding.

(Snake

Toxin/

Xenobiotic Class Specific Agent

Biological Target / Effect

Mechanism of Tulasi Mitigation

Lead, Cadmium,

Heavy Metals Arsenic, Mercury

Oxidative damage, tissue
accumulation, renal/hepatic
dysfunction

lon chelation, GSH replenishment,
accelerated urinary excretion.

Pesticides Chlorpyrifos, AChE inh_ib_ition, neuro- Restoration of AChE_, qpregulation
Malathion, Endosulfan hepatotoxicity of PON1 enzyme activity.
Industrial Chemicals Carbon Tetrachloride Lipid peroxidation, liver cell | Membrane stabilizatio_n, blunting
(CCl4), Benzene Necrosis ALT/AST/ALP elevation.
Hepatotoxicity, Nrf2 activation, SOD/CAT

Paracetamol, Cisplatin,

Pharmaceuticals Cyclophosphamide

nephrotoxicity, bone marrow
suppression

upregulation, prevention of
apoptosis.

Naja naja, Russell's

Biological Venoms -
Viper venom

Hemolysis, myotoxicity,
tissue necrosis

Inhibition of PLA2 and
hyaluronidase, venom protein
precipitation.

lonizing Radiation,

Radiation & Pollutants PAHS

DNA strand breaks,
chromosomal aberrations

Free radical scavenging
(Orientin/Vicenin), enhancement of
cellular repair.

6. INTEGRATIVE SYNTHESIS: BRIDGING
AGADA TANTRA AND MODERN MOLECULAR
TOXICOLOGY

Comparative analysis reveals a remarkable conceptual
alignment between ancient Ayurvedic principles and
modern biochemical toxicology.

1. Vishaghna Prabhava < Multi-target Antidotal
Potency:  Ayurveda attributes a unique Prabhava
(specific biological action) to Tulasi for destroying
poisons. Modern molecular pharmacology correlates this
with multi-target actions combining direct heavy metal
chelation, venom enzyme inhibition, and gene expression
modulation.

2. Srotoshodhana <« Phase I & II Hepatic
Clearance: Ayurvedic toxicology explains that poisons
induce Srotorodha (blockage of micro-channels).
Tulasi’s Katu-Tikta Rasa and Ushna Veerya perform
Srotoshodhana  (channel  clearing), corresponding
directly to inducing Phase | (CYP450) and Phase Il
(GST/UGT) liver enzyme systems.

3. Protection of Ojas & Hridya Action <

Organoprotection & Anti-inflammation: Poisons
rapidly degrade Ojas (vital essence) and target the heart
(Hridaya). Tulasi acts as Hridya and shields Ojas, which
modern research mirrors as NF-kB-mediated systemic
anti-inflammatory, anti-apoptotic, and membrane-
stabilizing actions.
7. SAFETY PROFILE, POSOLOGY, AND
TOXICOLOGICAL SAFETY
Both traditional use and modern toxicological
evaluations indicate that Ocimum sanctum exhibits a
wide therapeutic window and a high margin of safety:
e Acute & Sub-acute Safety: Oral administration of
aqueous and alcoholic extracts in preclinical rodent
models showed no lethality or adverse clinical signs at
doses up to 2000 mg/kg body weight (LD50 > 2000
mg/kg).
e Ayurvedic Clinical Posology: Fresh Leaf Juice
(Svarasa): 10-20 ml/day; Seed Powder (Churna): 3-6
g/day; Leaf Decoction (Kwatha): 50-100 ml/day in
divided doses.
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* Precautions: Although safe for general use,
extremely high doses of Eugenol-rich extracts should be
monitored during pregnancy due to mild antifertility/anti-
implantation activity observed in isolated mega-dose
animal experiments.

8. CONCLUSION & FUTURE RESEARCH
DIRECTIONS

Translating preclinical insights on Ocimum sanctum into

clinical toxicological practice requires further research

focused on.

1. Randomized controlled clinical trials evaluating

Tulasi formulations as adjunctive therapy in chronic

industrial lead and arsenic poisoning.

2. Phytochemical standardization of active marker

compounds (Eugenol, Rosmarinic acid, Ursolic acid) in

classical Vishaghna formulations.

3. Investigating synergistic antidotal combinations of

Tulasi with other Agada herbs such as Haridra (Curcuma

longa) and Sirisha (Albizia lebbeck).

CONCLUSION

Tulasi (Ocimum sanctum Linn.) represents a classic
example of ancient Ayurvedic Agada Tantra wisdom
validated by modern molecular science. Its
comprehensive Vishaghna mechanisms—encompassing
heavy metal chelation, Phase 1l enzyme induction, Nrf2
antioxidant  activation, and  biological  venom
neutralization—establish it as a potent, safe, and
accessible natural agent for addressing modern chemical
and environmental toxicities.
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