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ABSTRACT-

Drug-induced toxicity has emerged as a major global health concern, contributing significantly to
morbidity, mortality, hospital admissions, and adverse drug reactions (ADRs). The widespread and
prolonged use of commonly prescribed medications such as non-steroidal anti-inflammatory drugs
(NSAIDs), antibiotics, proton pump inhibitors (PPIs), H2 receptor blockers, paracetamol, and various
cardiovascular drugs has been associated with serious toxic effects on vital organs. Hepatotoxicity,
nephrotoxicity, neurotoxicity, and gastrointestinal complications are among the most frequently reported
adverse outcomes. Contemporary pharmacovigilance systems play a crucial role in identifying, assessing,
and preventing such drug-related toxicities, thereby ensuring patient safety. Ayurveda, particularly
through the principles of Agadtantra (Ayurvedic Toxicology), provides a comprehensive understanding
of drug toxicity, its prevention, and management. Classical Ayurvedic literature emphasizes the rational
use of medicines and warns against the consequences of improper administration, overdose,
incompatibility, and prolonged use. Concepts such as Dushi Visha, Gara Visha, and Viruddha Ahara can
be correlated with cumulative toxicity, adverse drug reactions, and chronic toxic exposures described in
modern medicine. Furthermore, Ayurveda offers several detoxification and protective strategies,
including Panchakarma procedures and the use of Vishaghna, Rasayana, and organ-protective herbs such
as Bhumi Amalaki, Brahmi, Gokshura, and Punarnava. This review critically examines drug-induced
toxicity and safety concerns from both Ayurvedic and contemporary perspectives. It explores the
toxicological profile of Ayurvedic and modern drugs, including hepatotoxicity, nephrotoxicity,
neurotoxicity, and genotoxicity, while highlighting the importance of standardization, quality control, and
pharmacovigilance. By integrating classical Ayurvedic wisdom with modern toxicological principles, a
holistic framework for the prevention, assessment, and management of drug-induced toxicity can be
established, thereby enhancing therapeutic safety and improving patient outcomes.
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INTRODUCTION: -

In recent decades, there has been a growing global interest in Ayurveda as a complementary and
alternative healthcare system, largely driven by concerns regarding the adverse effects and long-term
safety of many conventional pharmaceutical agents. The increasing incidence of drug-induced toxicities
associated with commonly prescribed medications has encouraged the search for safer and more holistic
therapeutic approaches. Consequently, traditional systems of medicine, particularly Ayurveda, have
gained renewed attention due to their emphasis on natural remedies, individualized treatment, and
preventive healthcare.

Despite its widespread acceptance, Ayurveda has also faced scrutiny regarding the safety of certain
herbal, mineral, and herbo-mineral formulations. Questions have been raised concerning toxicity, quality
control, standardization, and the potential adverse effects of Ayurvedic medicines. However, contrary to
the misconception that traditional medicine lacks a scientific approach to safety assessment, Ayurveda
possesses a well-developed and specialized branch known as Agada Tantra (Ayurvedic Toxicology),
which has addressed issues of poisoning, toxic substances, drug safety, and detoxification for thousands
of years.

Agada Tantra is one of the eight classical branches of Ayurveda (Ashtanga Ayurveda) and encompasses
the identification, classification, prevention, and management of toxins derived from plant, animal,
mineral, and artificial sources. Ayurvedic texts classify poisons into Sthavara Visha (plant and mineral
poisons), Jangama Visha (animal poisons), and Kritrima or Gara Visha (artificial poisons). Furthermore,
Ayurveda recognizes the concept of Dushi Visha, which refers to low-grade or cumulative toxins that
remain in the body for prolonged periods and gradually produce pathological effects. This concept bears
significant resemblance to modern understanding of chronic toxicity, adverse drug reactions,
bioaccumulation, and long-term drug-induced organ damage.

Safety has always been a fundamental principle of Ayurvedic therapeutics. Classical texts emphasize that
an ideal treatment should cure disease without producing additional harm. A therapy that alleviates one
condition while generating another is considered undesirable and contrary to the principles of rational
medical practice. Consequently, Ayurveda has established elaborate procedures for the purification
(Shodhana), processing, standardization, and safe administration of potentially toxic substances,
particularly metals, minerals, and poisonous herbs. Detailed descriptions of toxic manifestations,
antidotes, contraindications, overdose effects, incompatible drug combinations, and treatment-induced
complications are extensively documented in classical literature.

Modern medicine has undoubtedly revolutionized healthcare; however, drug-induced toxicity remains a
major public health challenge worldwide. Commonly prescribed medications such as non-steroidal anti-
inflammatory drugs (NSAIDs), antibiotics, proton pump inhibitors (PPIs), H2 receptor blockers,
paracetamol, corticosteroids, and chemotherapeutic agents have been associated with adverse effects
including hepatotoxicity, nephrotoxicity, neurotoxicity, gastrointestinal injury, and cardiovascular
complications. Adverse drug reactions account for a substantial proportion of hospital admissions,
prolonged hospital stays, and drug-related mortality, highlighting the need for effective strategies for
toxicity prevention and management. The principles of Agada Tantra offer valuable insights into
understanding and addressing these challenges. In addition to managing acute poisoning, Ayurvedic
toxicology provides concepts and therapeutic interventions that may be relevant in mitigating chronic
toxicity, environmental exposure, cumulative drug toxicity, and treatment-related adverse effects. Herbal
drugs such as Bhumi Amalaki, Brahmi, Punarnava, Guduchi, and Gokshura have been traditionally used
for their detoxifying, hepatoprotective, nephroprotective, neuroprotective, and rejuvenative properties.
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Contemporary concerns such as environmental pollution, pesticide exposure, food adulteration, chemical
cosmetics, and drug-induced organ damage can be interpreted through the Ayurvedic concepts of Dushi
Visha and Gara Visha. This highlights the continuing relevance of Agada Tantra in addressing modern
toxicological challenges. The present review aims to explore drug-induced toxicity and safety concerns
from both Ayurvedic and contemporary perspectives. It seeks to critically examine classical concepts of
toxicology, mechanisms of toxicity, adverse drug reactions, safety assessment, pharmacovigilance, and
detoxification strategies, while emphasizing the potential role of Agada Tantra in enhancing drug safety
and promoting integrative healthcare practices.

MATERIALS AND METHODS: -

Comprehensive analysis of classical Ayurvedic texts, contemporary scientific literature, peer-reviewed
journals, pharmacological studies, toxicological reports, and evidence-based publications related to drug-
induced toxicity, antidotal therapy, and safety concerns in both Ayurveda and modern medicine. Classical
references were collected from authoritative Ayurvedic texts, including the Charaka Samhita, Sushruta
Samhita, Ashtanga Hridaya, and other relevant literature pertaining to Agadtantra (Ayurvedic
Toxicology). Contemporary data were obtained from published research articles, clinical studies,
pharmacovigilance reports, toxicology textbooks, and electronic databases.

Drug-induced toxicity has emerged as a significant global health concern, particularly due to the
increasing incidence of overdoses involving opioids, sedatives, non-steroidal anti-inflammatory drugs
(NSAIDs), antibiotics, and other pharmaceutical agents. Modern medicine employs specific antidotes
and supportive interventions such as naloxone for opioid toxicity, flumazenil for benzodiazepine
overdose, activated charcoal for gastrointestinal decontamination, and chelation therapy for heavy metal
poisoning. In contrast, Ayurveda offers a holistic approach through the principles of Agadtantra,
emphasizing detoxification, antidotal herbs (Vishaghna Dravyas), Panchakarma procedures, and
supportive dietary regimens.

Agadtantra describes the management of poisoning from natural, artificial, and cumulative toxic
substances through various therapeutic measures, including Vamana (therapeutic emesis), Virechana
(therapeutic purgation), Nasya, and other Panchakarma procedures. Classical Ayurvedic texts also
mention numerous antidotal formulations and medicinal plants possessing detoxifying, protective, and
restorative properties.

The literature review focused on identifying Ayurvedic interventions that may have relevance in the
management of drug-induced toxicity and comparing them with contemporary antidotal therapies. The
major areas explored included:

Ayurvedic Interventions in Drug Toxicity-
1. General Poisoning and Gastrointestinal Detoxification

Activated charcoal is widely used in modern toxicology for the adsorption of toxins within the
gastrointestinal tract. In Ayurveda, Bibhitaki (Terminalia bellirica) has been traditionally utilized in
poisoning conditions due to its detoxifying and adsorptive properties. Experimental studies have
suggested its potential role in binding toxic substances and facilitating their elimination.

2. Opioid-Induced Toxicity

Naloxone remains the standard antidote for opioid overdose in contemporary medicine due to its opioid
receptor antagonistic activity. Ayurvedic literature describes the use of Madhuka (Glycyrrhiza glabra)
and other Vishaghna drugs possessing anti-inflammatory, hepatoprotective, and restorative effects.
Experimental studies indicate that Madhuka may help alleviate certain manifestations of opioid-induced
toxicity and support recovery.
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3. Heavy Metal Toxicity

Chelation therapy is the cornerstone of modern management for poisoning due to heavy metals such as
lead, mercury, and arsenic. Ayurveda emphasizes detoxification procedures and carefully processed
metallic preparations (Bhasmas), including Tamra Bhasma and Swarna Bhasma, which have been
investigated for their potential role in supporting detoxification and cellular protection when prepared
according to classical guidelines.

4. Sedative and Neurotoxic Drug Overdose

Flumazenil is commonly used in modern medicine for benzodiazepine toxicity. Ayurveda recommends
neuroprotective and cognitive-enhancing herbs such as Brahmi (Bacopa monnieri), which has
demonstrated antioxidant, neuroprotective, and neurotransmitter-modulating properties in various
experimental studies. These properties may contribute to reducing the adverse effects associated with
sedative-induced toxicity.

Comparative Overview of Ayurvedic and Modern Approaches to Drug Toxicity-

Type of | Modern Ayurvedic
yp. . . ¥ . Proposed Mechanism of Action
Toxicity Intervention Intervention
Neuroprotective, anti-
L. Madhuka ! .
Opioid ) inflammatory, and  restorative
Naloxone (Glycyrrhiza
Overdose effects; supports recovery from
glabra) . . ;
toxic manifestations
) Detoxification support, cellular
Heavy Metal | Chelation Tamra Bhasma, . pp. .
o protection, and promotion of tissue
Toxicity Therapy Swarna Bhasma .
homeostasis
Neurotransmitter modulation,
Sedative . Brahmi (Bacopa e .
Flumazenil . antioxidant activity, and
Overdose monnieri) )
neuroprotective effects
) Bibhitaki Adsorption, binding, and
General Activated 4 “rp' . g' o
. = (Terminalia facilitation of toxin elimination
Poisoning Charcoal o
bellirica) from the body

The collected literature was critically analyzed to evaluate the similarities, differences, therapeutic
potential, and safety considerations of Ayurvedic and modern approaches in the prevention and
management of drug-induced toxicity. Particular emphasis was placed on the role of Agadtantra in
addressing contemporary toxicological challenges and promoting safe therapeutic practices.

Ayurveda, while emphasizing the preservation of health (Swasthasya Swasthya Rakshanam) and the
management of disease (Aturasya Vikara Prashamanam), also gives considerable importance to drug
safety and the prevention of adverse outcomes. Classical Ayurvedic texts describe the rational use of
medicines, appropriate dosage, seasonal considerations, patient-specific factors, and methods of drug
purification (Shodhana) to minimize toxicity and ensure therapeutic efficacy.

With the increasing global use of herbal medicines, dietary supplements, polyherbal formulations, and
over-the-counter products, concerns regarding adverse drug reactions (ADRs), herb-drug interactions,
toxicity due to improper processing, and contamination have gained significant attention. The common
misconception that all natural products are inherently safe has further highlighted the need for systematic
safety evaluation and pharmacovigilance.
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In Ayurveda, adverse drug reactions are described under the concept of Aushadha Vyapad, which
encompasses unintended, undesirable, or toxic effects resulting from improper administration, excessive
dosage, unsuitable combinations, faulty processing, patient-specific susceptibility, or prolonged use.
Classical Ayurvedic scholars recognized the possibility of drug-induced harm and documented preventive
measures, contraindications, and management strategies in various Sambhitas.

The major causes of adverse drug reactions described in Ayurveda include-
e Atimatra Prayoga (excessive dosage)
e Viruddha Dravya Prayoga (incompatible drug combinations)
e Avastanusara Dravya Prayoga (inappropriate administration according to disease stage)
e Ahitatama Dravya Sevana (use of unsuitable substances)
e Rasaushadhi Durupayoga (improper use of herbo-mineral preparations)

o Panchakarma Vyapad (complications arising from improperly performed Panchakarma
procedures)

e Physician-related errors (Vaidya Krita Dosha)

These factors closely parallel modern concepts such as overdose, drug interactions, drug intolerance,
idiosyncratic reactions, allergic responses, and medication errors.

The emergence of pharmacovigilance has strengthened the scientific monitoring of drug safety. The
World Health Organization (WHO) defines pharmacovigilance as the science and activities related to the
detection, assessment, understanding, and prevention of adverse effects or any other medicine-related
problems. Recognizing its importance, the Ministry of AYUSH has established a Pharmacovigilance
Programme for Ayurveda, Siddha, Unani, and Homoeopathy (ASU&H) drugs to document adverse drug
reactions and generate evidence-based safety recommendations.

Several reports have highlighted adverse effects associated with improper use, contamination, or
inadequate processing of Ayurvedic medicines. Documented concerns include heavy metal toxicity (lead,
mercury, and arsenic), hepatotoxicity, nephrotoxicity, allergic reactions, gastrointestinal disturbances,
and neurological manifestations. Examples reported in literature include lead poisoning from improperly
prepared formulations, mercury toxicity associated with inadequately processed Rasa preparations,
nephropathy linked to aristolochic acid-containing herbs, and organ toxicity resulting from contamination
or inappropriate dosage.

Ayurvedic literature, however, clearly emphasizes that toxicity depends upon the nature of the substance,
dosage, processing methods, duration of use, and individual patient factors. This concept is reflected in
the classical statement:

"Yogadapi Visham Tikshnam Uttamam Bheshajam Bhavet, Bheshajam Chaapi Duryuktam Tikshnam
Sampadyate Visham" (Charaka Samhita, Sutrasthana 1/126)

Meaning: "Even a potent poison, when used properly, can act as medicine, whereas a medicine
administered improperly can become poisonous."

Similarly, Sushruta emphasizes that no substance is universally beneficial or harmful; its effects depend
upon the circumstances of use, dosage, processing, time, and individual constitution.

Modern toxicological literature identifies numerous mechanisms of drug-induced toxicity, including
hepatotoxicity, nephrotoxicity, neurotoxicity, cardiotoxicity, and genotoxicity. Frequently implicated
drugs include non-steroidal anti-inflammatory drugs (NSAIDs), antibiotics, proton pump inhibitors
(PPIs), Ha-receptor blockers, chemotherapeutic agents, and analgesics. Chronic use of these drugs has
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been associated with renal dysfunction, hepatic injury, neurological disorders, and cardiovascular
complications.

The Ayurvedic perspective of Agada Tantra provides a broader framework for understanding toxicity,
encompassing not only acute poisoning but also cumulative toxicity (Dushi Visha), chronic exposure,
environmental toxins, drug misuse, and toxic interactions. This holistic approach highlights prevention,
detoxification, rational drug administration, and individualized treatment as essential components of safe
therapeutic practice.

DISCUSSION: -

Drug-induced toxicity and adverse drug reactions (ADRs) have emerged as significant global healthcare
concerns due to the widespread and often prolonged use of pharmaceuticals for the management of acute
and chronic diseases. Medications such as non-steroidal anti-inflammatory drugs (NSAIDs), antibiotics,
proton pump inhibitors (PPIs), Hz-receptor blockers, analgesics, and chemotherapeutic agents, although
therapeutically beneficial, are frequently associated with organ toxicities including hepatotoxicity,
nephrotoxicity, neurotoxicity, and cardiotoxicity. While these adverse effects may not always be
immediately life-threatening, they can significantly impair quality of life and contribute to long-term
morbidity.

In contrast to the conventional approach, Ayurveda offers a holistic perspective on toxicity and its
management through the principles of Agada Tantra (Ayurvedic Toxicology). Classical Ayurvedic texts
describe numerous antidotal (Vishahara) herbs, detoxification procedures, and rejuvenative therapies that
not only help neutralize toxins but also support the restoration and regeneration of affected organs. Herbs
such as Bhumi Amalaki (Phyllanthus niruri), Brahmi (Bacopa monnieri), Punarnava (Boerhavia diffusa),
Guduchi (Zinospora cordifolia), and Gokshura (Tribulus terrestris) have been traditionally utilized for
their hepatoprotective, nephroprotective, neuroprotective, antioxidant, and immunomodulatory
properties.

Ayurveda has always emphasized patient safety through individualized treatment planning based on
Prakriti (constitution), Vikriti (pathological state), Dosha-Dhatu-Mala assessment, age (Vaya), season
(Ritu), dietary habits (Ahara), and lifestyle factors (Vihara). Such personalization minimizes the
likelihood of adverse reactions and enhances therapeutic efficacy. Furthermore, Ayurvedic pharmaceutics
incorporates specialized procedures such as Shodhana (purification) and Samskara (processing), which
transform potentially toxic substances into safe and therapeutically effective medicines.

The significance of proper drug administration is clearly emphasized in Ayurveda. As stated in Charaka
Samhita- This verse highlights that any substance, including medicine, can act either as a poison or as a
life-saving remedy depending upon its proper understanding, preparation, dosage, and administration.

Despite its personalized and holistic approach, adverse drug reactions may still occur in Ayurveda under
certain circumstances. Common causes include improper purification or processing of drugs, excessive
dosage (Atimatra Prayoga), contamination during manufacturing or storage, inappropriate selection of
Anupana (vehicle), incompatible dietary combinations (Viruddha Ahara), physician-related errors, and
individual hypersensitivity.

For example, improperly purified Bhallataka (Semecarpus anacardium) may cause severe skin irritation,
while excessive consumption of Haritaki (Terminalia chebula) may result in dehydration due to its potent
purgative action. Similarly, Pippali (Piper longum) administered with an unsuitable vehicle in individuals
with predominant Pitta constitution may aggravate acidity and inflammatory conditions. Improper
storage practices can also lead to microbial contamination and compromise drug safety. These examples
reinforce the necessity of strict adherence to classical pharmaceutical guidelines and individualized
therapeutic decision-making.
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The growing field of pharmacovigilance has become increasingly important in Ayurveda. Monitoring,
documenting, and analyzing ADRs associated with Ayurvedic formulations are essential for
strengthening evidence-based practice and improving public confidence. The Pharmacovigilance
Programme initiated by the Ministry of AYUSH represents a significant step toward ensuring the safety,
quality, and rational use of Ayurvedic medicines. Integrating traditional Ayurvedic principles with
modern pharmacovigilance systems can facilitate the early detection, prevention, and management of
adverse events while preserving the therapeutic integrity of Ayurvedic medicine.

Ayurvedic antidotes and detoxification measures present promising complementary approaches in the
management of drug overdose and cumulative toxicity. The integration of Ayurvedic detoxification
therapies, herbal interventions, and rejuvenative measures with contemporary emergency care may
provide a more comprehensive strategy for addressing drug-induced toxicity. However, rigorous
scientific validation through experimental studies, clinical trials, and pharmacological investigations
remains essential to establish their efficacy, safety, and mechanisms of action.

CONCLUSION: -

Drug-induced toxicity and adverse drug reactions continue to pose significant challenges in
contemporary healthcare. While modern medicine offers effective therapeutic interventions, prolonged
drug exposure and inappropriate medication use can result in substantial organ damage and chronic health
complications. Ayurveda, through its specialized branch of Agada Tantra, provides a comprehensive
framework for understanding, preventing, and managing toxicity.

The Ayurvedic approach emphasizes personalized medicine, rational drug use, proper purification and
processing techniques, detoxification therapies, and rejuvenative measures to minimize adverse effects
and promote overall health. Classical concepts such as Aushadha Vyapad, Dushi Visha, Shodhana, and
Vishahara Chikitsa demonstrate that drug safety has been a fundamental concern in Ayurveda since
ancient times.

Although Ayurvedic medicines are generally considered safe when administered appropriately, adverse
reactions can occur due to improper preparation, excessive dosage, contamination, incompatible
combinations, or inappropriate clinical application. Therefore, strict adherence to classical guidelines,
quality control measures, and pharmacovigilance practices is essential.

The integration of traditional Ayurvedic toxicological principles with contemporary pharmacovigilance
and toxicological research offers a promising pathway for enhancing drug safety. Further scientific
studies and well-designed clinical trials are required to validate the therapeutic potential of Ayurvedic
antidotes and detoxification strategies in managing drug-induced toxicity. Such an integrative approach
may contribute significantly to safer healthcare practices and improved patient outcomes in the future.
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