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Abstract:

Chemical exposures contribute significantly to the development of lifestyle disorders—including metabolic, hepatic,
neurological, and oxidative stress—related conditions. Agadtantra, the Ayurvedic paradigm of toxicology, provides conceptual
and therapeutic approaches aimed at detoxification and systemic rejuvenation. This narrative review critically appraises
published evidence on Tinospora cordifolia and related Ayurvedic interventions in countering chemically induced lifestyle
disorders. The findings suggest promising antioxidant, hepatoprotective, neuroprotective, immunomodulatory, and metabolic
benefits, but also highlight the need for rigorous safety assessments due to concerns such as heavy metal contamination and

herb-induced hepatotoxicity.

Chemical pollutants—including heavy metals, organic
toxins, and environmental pollutants—are implicated in
exacerbating lifestyle disorders such as diabetes,
hypertension, neurodegeneration, and liver dysfunction.
Ayurveda's Agadtantra offers a comprehensive approach to
manage these disturbances through toxin neutralization
(Visha) and systemic restoration. Modern phyto-
pharmacological studies on herbs commonly used in
Agadtantra, especially Tinospora cordifolia, provide a basis
for translational exploration.Agadtantra, one of the eight
branches of Ayurveda (Ashtanga Ayurveda), focuses on the
diagnosis, prevention, and neutralization of toxins and
provides a unique approach to managing such exposures .

Hepatoprotection Against Heavy Metal Toxicity

e Lead-induced liver damage: In murine models,
administration of Tinospora cordifolia extracts (stem and
leaf) significantly attenuated lead-induced hepatic
oxidative stress—restoring superoxide dismutase and
catalase levels while reducing AST, ALT, ALP, and ACP
elevations, and preserving liver histology compared to
lead-only exposure®.

o Aflatoxin-induced nephrotoxicity and hepatotoxicity:
T. cordifolia extracts scavenged free radicals, reduced
TBARS levels, and enhanced antioxidant defenses (GSH,
SOD, CAT, GPx, GST, and GR) in animal models
exposed to aflatoxins™.

Metabolic and Cardioprotective Effects
o Antioxidant and anti-inflammatory activity: A

comprehensive review documented 7. cordifolia
exhibiting antioxidant, anti-inflammatory,
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antihypertensive, antidiabetic, immunomodulatory, and
cardioprotective properties, with molecular actions
involving Nrf2 activation and NF-kB inhibition.

e Hypolipidemic effect: Root extracts significantly
reduced tissue cholesterol and serum lipids in alloxan-
induced diabetic rats, indicating lipid-modulating
potential in chemically induced metabolic
dysregulation®.

Neuroprotective Benefits

e Cognitive decline in aging rats: Dietary
supplementation with 7 cordifolia mitigated anxiety-type
behavior and cognitive impairments in middle-aged
female rats, possibly by modulating neurochemical
pathways in the hippocampus and prefrontal cortex®.

Phytochemical-Linked Therapeutic Versatility

e Bioactive constituents: 7. cordifolia contains alkaloids,
diterpenoid lactones, flavonoids, glycosides, and lignans
with multi-targeted bioactivities—including antioxidant,
anti-inflammatory, antidiabetic, and neuroprotective

effects”.

e Wide-ranging pharmacological scope: Reviews
underscore its protective effects across
systems—antistress, hepatoprotective, metabolic,

immunomodulatory, and cognitive reinforcement .

Results

Chemical exposures through air, water, food, and personal
care products can act as long-standing toxins similar to
Dooshivisha, silently vitiating Doshas and Dhatus.
Agadtantra's interventions—such as Agada Kalpas (antitoxic
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formulations), Shodhana (detoxification), Rasayana
(rejuvenation), and dietary restrictions—offer a holistic
approach to mitigate the toxic burden®. Classical
formulations like Bilwadi Agada Dushivishari Agada, and
Ajithagada have shown promise in hepatoprotection,
immunomodulation, and detoxification "”.

Discussion

Safety, Toxicology, and Standardization Concerns

e Herb-induced liver injury (HILI): Clinical reports have
linked T cordifolia usage—especially during COVID-19
immune booster campaigns—to over 50 cases of acute
hepatocellular liver injury worldwide. Outcomes ranged
from self-limited hepatitis to fatalities; suspected
mechanisms include immunologic responses to
diterpenoids, particularly in individuals with preexisting
liver conditions"".

e Heavy metal contamination: 7. cordifolia can
accumulate heavy metals such as lead, arsenic, and
cadmium from the soil. Use of contaminated plant
material—especially warty stem tubercles—can lead to
renal and hepatic toxicity, emphasizing the critical need
for standardized processing and good manufacturing

practices"”.

Synthesis and Implications

Agadtantra's foundational philosophy—detoxification,
systemic rejuvenation, and immune modulation—finds
partial affirmation in published preclinical work on
Tinospora cordifolia. Protective effects against chemical
insults at hepatic, metabolic, and neurological levels align
conceptually with Ayurvedic toxicological strategies.
However, translational application is tempered by safety
concerns and the lack of clinical data.

Recommendations for Future Integration

e Standardization efforts: Develop contamination-free,
quality-assured 7. cordifolia preparations through
validated cultivation and processing protocols.

o Safety-directed research: Conduct clinical studies
evaluating both efficacy and safety in target populations
exposed to environmental toxins.

e Mechanistic studies:
pathways—e.g., antioxidant gene induction, anti-
inflammatory signaling—bridging Ayurvedic concepts
with modern biomedical understanding.

Explore molecular

e Regulatory alignment: Collaborate with
pharmacovigilance and public health frameworks to
ensure responsible use and monitoring of Ayurvedic
interventions.

Conclusion

Agadtantra's principles offer a potentially valuable
framework for addressing lifestyle disorders exacerbated by
chemical exposures. Tinospora cordifolia demonstrates
multiple protective mechanisms in preclinical models—from
hepatoprotection and metabolic regulation to
neurobehavioral resilience. However, robust clinical
validation and safety assurances are essential for responsible

integration into preventive health strategies.
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