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Abstract 

Pesticide poisoning remains a major public health concern, particularly in agricultural regions of low- and 

middle-income countries. Conventional management focuses on antidotes, decontamination, and supportive 

care, but long-term neurological, cognitive, hepatic, and metabolic sequelae often persist. Ayurveda offers 

traditional detoxification approaches, particularly Panchakarma and Agada Tantra, which conceptually align 

with modern toxicology in addressing toxin elimination and systemic recovery. This review critically analyses 

Ayurvedic detoxification protocols in the management of pesticide poisoning and integrates evidence from 

classical texts, modern phytochemical research, and toxicology-based findings. Key Ayurvedic concepts such 

as Dushi Visha, Dosha Dushti, Panchakarma Shodhana, and Rasayana Chikitsa are examined against 

mechanisms of pesticide toxicity including acetylcholinesterase inhibition, oxidative stress, 

neuroinflammation, and delayed neuropathy. Preclinical evidence on herbs such as Cynodon dactylon, 

Verbascum cheiranthifolium, and Biebersteinia multifida suggests antioxidant, neuroprotective, and 

cholinesterase-modulating effects. While Ayurveda offers promising long-term rehabilitation strategies, lack 

of human clinical trials, standardization, and safety evaluation remain major limitations. An integrative model 

is proposed for future research bridging Ayurvedic detoxification with modern toxicological management. 
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1. Introduction 

Pesticide poisoning is a significant cause of morbidity and mortality across agrarian populations. 

Organophosphates (OP), carbamates, pyrethroids, and chlorinated hydrocarbons constitute the major 

hazardous classes responsible for acute and chronic health effects. According to WHO estimates, millions of 

individuals are exposed to pesticides annually, with substantial short-term toxicity and prolonged neurological 

and systemic impairment. 

Modern toxicology provides effective protocols for acute management—primarily atropine, oximes, 

ventilatory support, and decontamination. However, conventional treatment remains limited in addressing 

chronic complications such as Organophosphate-Induced Delayed Neuropathy (OPIDN), neurocognitive 

decline, oxidative injury, and long-term metabolic dysregulation4. 

  

http://www.jetir.org/


© 2025 JETIR November 2025, Volume 12, Issue 11                                                 www.jetir.org (ISSN-2349-5162) 

JETIR2511503 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e812 
 

Ayurveda, through Agada Tantra (toxicology) and Panchakarma (detoxification), provides a holistic 

framework for understanding and managing both acute and chronic toxic exposures. Concepts such as Dushi 

Visha (low-grade cumulative toxicity) closely parallel chronic pesticide toxicity, while detoxification practices 

aim to eliminate toxins and restore physiological balance. 

The present analytical review critically evaluates Ayurvedic detoxification protocols in the context of 

pesticide poisoning by correlating classical Ayurvedic principles with contemporary toxicological 

mechanisms and reviewing available experimental evidence. 

 

2. Materials and Methods 

The present analytical review was conducted using a structured IMRaD framework, beginning with a 

comprehensive literature search across major scientific and traditional knowledge databases including 

PubMed, Scopus, Google Scholar, the AYUSH Research Portal, and authoritative Ayurvedic texts such as the 

Charaka Samhita, Sushruta Samhita, and Ashtanga Hridaya.  

 Studies were included if they provided experimental evidence on Ayurvedic herbs or formulations 

relevant to pesticide toxicity, offered classical descriptions of toxicology management, or presented 

clinical or case-based applications of Ayurvedic interventions, particularly those elucidating oxidative 

and neurotoxic mechanisms.  

 Excluded materials comprised studies unrelated to pesticide toxicity, non-Ayurvedic traditional 

medicine systems, and general herbal reviews lacking toxicology-specific relevance.  

 The gathered literature was then analyzed using an integrative analytical framework involving classical 

Ayurvedic interpretation, correlation with modern toxicological mechanisms, comparative evaluation 

of detoxification principles, and identification of critical gaps in existing evidence.  

 This comprehensive methodology allowed for a coherent synthesis of traditional Ayurvedic insights 

with contemporary scientific research, forming a robust foundation for evaluating Ayurvedic 

detoxification protocols in pesticide poisoning. 

 

3. Results 

Ayurveda offers a comprehensive understanding of pesticide toxicity through the framework of Visha, 

classifying such harmful agents under Sthavara Visha (inanimate poisons) and Kritrima Visha (artificial 

toxins), while chronic low-dose exposure aligns with the concept of Dushi Visha, a form of cumulative toxin 

that gradually accumulates, persists in tissues, and produces delayed systemic disorders similar to 

Organophosphate-Induced Delayed Neuropathy (OPIDN).  

This toxic accumulation leads to multidimensional Dosha vitiation  

Ayurveda explains pesticide toxicity through disturbances in three fundamental bio-energies (Doshas): 

Dosha Pesticide-Induced Manifestations Modern Correlate 

Vata Neurological symptoms, tremors, fasciculations, 

muscle weakness, anxiety 

Cholinergic excess, neuromuscular junction 

dysfunction 

Pitta Inflammation, oxidative stress, hepatotoxicity, 

metabolic disturbances 

Oxidative injury, inflammatory cascades, 

liver damage 

Kapha Respiratory secretions, bronchorrhea,pulmonary 

edema 

Cholinergic respiratory symptoms, ARDS 

Additionally, pesticides are understood to vitiate Rakta Dhatu (blood tissue), leading to systemic 

circulation of toxins and damage to subsequent tissue layers (Dhatus) 2. These doshic disturbances further 

manifest as Rakta Dushti, impairment of Rasavaha and Manovaha Srotas, and the buildup of Ama, 

culminating in profound metabolic, neurological, and systemic derangements.  

In response, Ayurveda prescribes structured detoxification strategies, where Panchakarma serves as 

the core modality through techniques such as Virechana for hepatobiliary cleansing, Basti for neuro-muscular 

recovery, Nasya for cognitive and sensory pathways, and Snehana–Swedana for mobilizing deep-seated 

toxins, all performed within a systematic protocol of Purvakarma, Pradhana Karma, and Paschatkarma. 
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Panchakarma: Detoxification Protocols 

Panchakarma represents the cornerstone of Ayurvedic detoxification, comprising five primary 

elimination procedures [1][7]: 

 

Procedure  Mechanism Indication Stage  Drug Used  

Vamana Elimination of 

toxins through 

upper GI tract 

Kapha-

predominant 

toxicity, 

respiratory 

symptoms 

Post-acute phase of 

poisoning , after 

stabilization 

Vacha,  Saindhava, 

yastimadhu, 

madanfala 

Virechana Elimination 

through lower GI 

tract, hepatobiliary 

clearance 

Pitta-predominant 

toxicity, hepatic 

involvement  

May enhance 

elimination of 

lipophilic 

pesticides 

Post-acute phase of 

poisoning , after 

stabilization 

Trivrutta, Danti, 

Dravanti,Erandataila 

Basti Colonic absorption 

of herbal 

decoctions, 

systemic 

detoxification 

Vata-predominant 

neurological 

symptoms, chronic 

toxicity 

Anuvasana (oil-

based) and Niruha 

(decoction-based) 

after stabilization 

Mustadi yapana 

basti 

Nasya CNS access via 

olfactory pathway, 

cranial nerve 

stimulation 

Neurological 

symptoms, 

cognitive 

impairment 

Potential for direct 

CNS detoxification 

in neurotoxicity 

For 

Sangyasthapana  

Shirishadi tail Nasya 

,Durva Swarasa  

Raktamokshana Removal of toxin-

laden blood 

Severe Rakta 

Dhatu vitiation 

Limited 

applicability; 

requires careful 

evaluation in 

pesticide poisoning  

Jaluka , Kakpad , 

Pracchana, Siravedh 

 

Rasayana Therapy: Regeneration and Rehabilitation 

Following detoxification, Ayurveda emphasizes Rasayana Chikitsa (rejuvenation therapy) to 1: 

 Restore tissue integrity (Dhatu Poshana) 

 Enhance immunity (Vyadhikshamatva) 

 Promote neuroregeneration (Medhya Rasayana) 

 Prevent chronic sequelae 

Key Rasayana herbs relevant to pesticide recovery: 

 Ashwagandha (Withania somnifera): Adaptogenic, neuroprotective 

 Brahmi (Bacopa monnieri): Cognitive enhancement, antioxidant 

 Guduchi (Tinospora cordifolia): Immunomodulatory, hepatoprotective 

 Amalaki (Emblica officinalis): Potent antioxidant, tissue regeneration 

 

In classical text, specific formulations that acts against visha is found by Charak in his Sutrasthan 

named Vishagna Mahakashaya might work against Dushi visha. Vishagna Mahakashaya includes  

Haridra (Curcuma longa) ,Manjistha (Rubia cordifolia),Trivrit (Operculina turpethum), Ilaichi 

(Elettaria cardamomum ) ,Palindi (Operculina turpethum) ,Chandan (Pterocarpus santalinus) Nirmali 

(Strychnos potatorum) ,Shirish (Albizzia lebbeck) 

Complementing procedural therapies, classical Agada formulations3 including Sanjivani Vati, 

Mahagandhaka Agada, and Trivrit Agada provide potent anti-toxic, metabolic-enhancing, and restorative 

actions.  

http://www.jetir.org/


© 2025 JETIR November 2025, Volume 12, Issue 11                                                 www.jetir.org (ISSN-2349-5162) 

JETIR2511503 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e814 
 

Traditional polyherbal antidote formulations include 1,7: 

Formulation Key Ingredients Indications 

Dushivishari Agad Pippali, Dhyamaka, Jatamansi , Lodhra , Ela, 

Suvarchika , Kutannatum , Natam , 

Kushta,Yashtimadhu , Chandana , Gairik 

Chemical toxicity caused by 

pesticides 

Mahagandhaka 

Agada 

Sulfur (purified), Triphala, Guggulu, herbs Chronic toxin accumulation 

Trivrita Agada Operculina turpethum, Embelia ribes, Piper 

longum 

Acute poisoning with purgation 

Sanjivani Vati Aconitum ferox (processed), Zingiber 

officinale 

Emergency resuscitation, metabolic 

support 

Grihadhoomadi 

Grita 

smoke from home, Tanduliyaka, cow ghee, 

cow milk 

Internal oleation and to treat artificial 

toxins. 

Shirishadi Agada Shirish, Trikatu, Madhu, Panchalavana Anti-inflammatory, analgesic, and 

antiallergic in insect bite and allergic 

reactions  

 Modern experimental studies further corroborate these traditional principles, with Cynodon dactylon8 

showing significant restoration of acetylcholinesterase activity, reduction of lipid peroxidation (MDA), 

enhancement of antioxidant enzymes (GSH, SOD, catalase), hippocampal neuroprotection, and improvement 

in cognitive and anxiety-related behaviors.  

Similarly, Verbascum cheiranthifolium and Biebersteinia multifida exhibit enhanced cholinesterase 

activity, marked reduction in oxidative injury, neuroprotection against diazinon toxicity, and measurable 

improvements in memory and cognitive function.  

Together, these classical insights and modern findings highlight a strong convergence between Ayurvedic 

detoxification mechanisms and contemporary toxicological evidence. 

Comparison of Ayurvedic and Modern Detoxification5 

Focus Area Modern Toxicology Ayurveda 

Acute management Atropine, oximes, ventilation Limited role (supportive) 

Detoxification Decontamination, activated charcoal Panchakarma purification 

Oxidative stress Limited direct therapy Strong antioxidant herbs 

Neuropathy No definitive cure Rasayana, Vata-balancing therapies 

Long-term rehab Physiotherapy Rasayana, Medhya formulations 

 

4. Discussion 

 This analytical review demonstrates that Ayurvedic detoxification protocols provide a mechanistically 

relevant and conceptually robust framework for addressing the long-term systemic consequences of 

pesticide poisoning.6  

Despite vastly different epistemological foundations, Ayurvedic and modern approaches share fundamental 

therapeutic goals: 

Therapeutic 

Goal 

Ayurvedic Approach Modern Toxicology Convergence 

Toxin 

Removal 

Panchakarma (Vamana, 

Virechana, Basti) 

Decontamination, gastric 

lavage, enhanced elimination 

Both prioritize 

rapid elimination 

Symptom 

Management 

Dosha-specific 

interventions, herbal 

formulations 

Atropine, supportive care, 

symptomatic treatment 

Stabilization is 

primary 

Tissue 

Protection 

Rasayana therapy, 

antioxidant herbs 

Antioxidant support 

(experimental), neuroprotection 

research 

Emerging overlap 

Functional 

Restoration 

Individualized 

rehabilitation, Medhya 

Rasayana 

Physical therapy, cognitive 

rehabilitation 

Recovery focus 

shared 
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 A clear convergence is observed between Ayurveda and modern toxicology, particularly through the 

concept of Dushi Visha, which closely mirrors cumulative neurotoxic pesticide residues that persist in 

tissues, while Panchakarma’s emphasis on toxin mobilization, metabolic resetting, and elimination 

aligns with modern pathways of hepatic biotransformation and oxidative repair.  

 The scientific plausibility of Ayurvedic interventions is reinforced by growing evidence showing that 

several Ayurvedic herbs possess potent antioxidant, anti-inflammatory, neuroprotective, and 

acetylcholinesterase-modulating properties, directly addressing the oxidative injury, 

neuroinflammation, and delayed neuropathic sequelae associated with organophosphate poisoning 

beyond the acute cholinergic crisis. 

 These insights support the feasibility of an integrative treatment model in which modern emergency 

toxicology remains the cornerstone of acute management, followed by the introduction of antioxidant-

rich 

 Ayurvedic herbs during the subacute phase, and comprehensive Panchakarma and Rasayana therapies 

during chronic stages for neuro regeneration and functional recovery.  

 However, despite this conceptual alignment and promising preclinical data, several critical limitations 

hinder clinical translation, including the absence of human randomized controlled trials, insufficient 

evaluation of herb–drug interactions with agents such as atropine and oximes, inconsistency in herbal 

preparation quality, and the lack of standardized Panchakarma protocols suitable for toxicology 

contexts.  

 To bridge these gaps, future research must prioritize well-designed clinical trials evaluating Ayurvedic 

therapies as adjuncts to standard care, rigorous pharmacokinetic and pharmacodynamic studies, 

development of standardized and quality-controlled herbal extracts, and interdisciplinary collaboration 

between toxicology and Ayurveda to build evidence-based integrative treatment models. 

 

5. Conclusion 

Ayurvedic detoxification protocols, particularly Panchakarma and Rasayana therapies, demonstrate 

conceptual and mechanistic alignment with modern understanding of pesticide-induced chronic toxicity.   

Preclinical evidence supports significant antioxidant, neuroprotective, and anti-inflammatory activity 

in several Ayurvedic herbs. While Ayurveda may not replace acute toxicology care, it has strong potential for 

long-term rehabilitation and chronic toxicity management. 

However, the lack of clinical trials, standardization, and safety evaluation limits current applicability. 

An integrative, scientifically validated model combining acute modern toxicology with Ayurvedic 

detoxification and regenerative therapies could significantly improve outcomes in pesticide poisoning. 

Meaningful progress requires evidence-based research, interdisciplinary collaboration, and systematic 

clinical evaluation. 
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