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Abstract:  The global resurgence of Ayurveda has placed the safety and efficacy of Herbo-Mineral 

Formulations (HMFs) under the rigorous lens of modern scientific scrutiny. While modern pharmacology 

relies on Pharmacokinetics (PK)—encompassing Absorption, Distribution, Metabolism, and Excretion 

(ADME)—to determine drug safety, Ayurveda operates through the physiological principles of Agni 

(digestive fire) and Paka (metabolic transformation). This article explores the critical intersection of 

Bioavailability and Biotransformation through the lens of Agadtantra, the Ayurvedic branch of toxicology. 

Agadtantra extends beyond the study of poisons (Visha); it masters the art of transforming toxic substances 

into potent therapeutics (Amrita) through rigorous processing techniques known as Shodhana (purification) 

and Marana (incineration). This paper elucidates how these ancient Samskaras serve as "pre-

biotransformation" steps, altering the physicochemical profile of drugs to enhance bioavailability while 

mitigating toxicity. By drawing parallels between Bhutagni Paka (elemental metabolism) and hepatic 

biotransformation (Cytochrome P450 systems), we demonstrate that Ayurvedic drug safety is an engineered 

result of precise pharmaceutical processing. This comprehensive review aims to bridge the gap between 

traditional safety protocols and modern pharmacokinetic parameters, establishing a scientific basis for the 

safe use of Schedule E-1 drugs. 
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INTRODUCTION 

In the domain of modern pharmacology, the efficacy and safety of a drug are defined by its 

pharmacokinetics (PK)—specifically, how the body absorbs the drug (Bioavailability) and how the liver 

metabolizes it (Biotransformation) to render it active or excretable. ¹ A drug must reach its target site in an 

adequate concentration to produce a therapeutic effect, but excessive accumulation can lead to toxicity. This 

delicate balance is governed by the therapeutic index. However, the therapeutic window for many potent drugs 

is narrow, posing significant safety risks. 
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Ayurveda, particularly the specialized branch of Agadtantra (Toxicology), has utilized highly toxic 

plants (Visha) like Aconitum ferox and heavy metals (Maharasa) like Arsenic for millennia to treat refractory 

diseases. ² The safety of these formulations is not accidental but is rooted in a deep understanding 

of Agni (metabolic fire). Ayurveda posits that no substance is inherently a poison or a medicine; its effect 

depends on its transformation inside the body. ³ Agadtantra provides the protocols for handling these 

substances, ensuring they undergo necessary biotransformation—both external (pharmaceutical) and internal 

(physiological)—to ensure safety. This article analyzes the mechanisms of Agadtantra that bridge the gap 

between traditional Shodhana and modern pharmacokinetic parameters, validating the safety of Ayurvedic 

therapeutics. 

Need of Study 

To scientifically validate Ayurvedic safety protocols by correlating Shodhana and Agni with modern 

pharmacokinetics, thereby establishing evidence-based safety profiles for herbo-mineral formulations 

containing Schedule E-1 toxic ingredients and reducing the risk of adverse drug reactions (ADRs).⁴  

1. Conceptual Parallelism: Agni and Pharmacokinetics 

The Ayurvedic understanding of drug metabolism is intricately woven into the concept of Agni. 

In Agadtantra, the assessment of Agni is the first step in toxicological management and drug administration. 

Modern pharmacokinetics can be mapped onto the three physiological levels of Agni: 

 Jatharagni (Gastrointestinal Fire) and Dissolution: 

o Mechanism: Jatharagni represents the enzymatic activities in the stomach and intestines (gastric 

juices, amylases, lipases). It is responsible for the disintegration and dissolution of the dosage 

form. 

o Impact on Bioavailability: If Jatharagni is weak (Mandagni), the drug is not absorbed but 

forms Ama (undigested metabolic toxins). Ama creates a mucilaginous coating in the intestines, 

inhibiting absorption and blocking the micro-channels (Srotas), which drastically reduces 

bioavailability.⁵ This parallels the concept of poor oral bioavailability due to malabsorption 

syndromes. 

 Bhutagni (Elemental Fire) and Hepatic Metabolism: 

o Mechanism: This is the closest Ayurvedic parallel to hepatic biotransformation. Every drug is 

composed of the Panchamahabhutas (five basic elements: Earth, Water, Fire, Air, 

Ether). Bhutagni, located primarily in the liver (Yakrit), digests the elemental composition of the 

drug to make it compatible with the body's biology. 

o Scientific Correlation: This corresponds to the Cytochrome P450 (CYP450) enzyme system 

responsible for Phase I (modification) and Phase II (conjugation) metabolism. Just as the liver 

converts lipophilic xenobiotics into hydrophilic metabolites for 

excretion, Bhutagni converts Vijatiya (foreign) elemental fractions into Sajatiya (compatible) 

bodily components.⁶ Impairment of Bhutagni leads to the accumulation of toxic metabolites, 

similar to hepatotoxicity. 
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 Dhatvagni (Tissue Fire) and Cellular Distribution: 

o Mechanism: Once the drug passes the liver, Dhatvagni acts upon it to ensure assimilation into the 

tissues (Dhatus). 

o Impact on Distribution: This mirrors the volume of distribution (𝑉𝑑) and the drug's interaction with 

cellular receptors. If Dhatvagni is hyperactive (Tikshna), the drug is metabolized too rapidly (rapid 

clearance); if hypoactive (Manda), it accumulates in the tissue, leading to toxicity. 

Table 1: Ayurvedic vs. Modern Pharmacokinetic Concepts 

Ayurvedic 

Concept 

Modern 

Correlate 
Function & Significance in Safety 

Jatharagni 

Paka 
Gastric Digestion 

Breakdown of dosage form. Failure leads to Ama (reduced 

bioavailability). 

Bhutagni Paka 
Hepatic 

Metabolism 

First-pass metabolism. Converts foreign substances 

(Vijatiya) to compatible ones (Sajatiya). 

Dhatvagni 

Paka 

Tissue 

Metabolism 

Cellular uptake and assimilation. Determines Volume of 

Distribution (𝑉𝑑). 

Srotas 
Circulatory 

Channels 

Transport pathways. Blockage here prevents the drug from 

reaching the target. 

Gara Visha Bio-accumulation 
Cumulative toxicity caused by impaired metabolism of 

drugs or food-drug interactions. 

 

2. The Role of Agadtantra: Transforming Visha to Oushadha 

Agadtantra is unique because it utilizes substances labeled as poisons in modern toxicology (e.g., 

Aconite, Arsenic, Strychnine) to treat critical conditions. The fundamental principle is “Visham Prana-haram 

Proktam, Yukti-yuktam Rasayanam”—Poison takes life, but when used with logic (Yukti) and processing, it 

becomes a rejuvenator. ⁷ 

 Expanding the Therapeutic Index: Unprocessed toxic herbs have a very narrow therapeutic index 

(the difference between an effective dose and a lethal dose). Agadtantra processes aim to increase 

the 𝐿𝐷50 (Lethal Dose) significantly while maintaining or even lowering the 𝐸𝐷50  (Effective Dose). 

 Concept of Prativisha (Antidotes): Agadtantra mandates that specific antidotes (Prativisha) be kept 

ready during administration. For example, if a patient shows signs of Aconite 

toxicity, Agadtantra prescribes immediate administration of Ghee and Sugar. This knowledge allows 

Ayurvedic physicians to manage the safety profile actively rather than passively waiting for clearance. 

3. Shodhana: External Biotransformation for Safety 

Shodhana is often mistranslated as simple purification or cleaning. In the context of drug safety, it is an 

"external biotransformation" or "pre-metabolism." Before a toxic drug enters the biological system, it 

undergoes chemical changes in the pharmaceutical lab to make it safer. ⁸  
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 Case Study 1: Vatsanabha (Aconitum ferox) 

o Toxic Constituent: The root contains the diester diterpene alkaloid Aconitine, which is cardiotoxic 

and neurotoxic. 

o Shodhana Process: The roots are cut into small pieces and boiled in cow’s urine (Gomutra) for a 

specific period. 

o Biotransformation: High-Performance Liquid Chromatography (HPLC) studies confirm that this 

process induces hydrolysis. The highly toxic Aconitine is converted into Benzoylaconine and 

eventually into Aconine. Aconine is roughly 2000 times less toxic than Aconitine. ⁹ This is 

essentially performing the liver's detoxification work ex vivo. 

 Case Study 2: Kupilu (Strychnos nux-vomica) 

o Toxic Constituent: Strychnine and Brucine (alkaloids causing convulsions). 

o Shodhana Process: The seeds are fried in cow’s ghee (Ghrita) or boiled in milk. 

o Mechanism: This process does two things: 

1. Reduction of Content: It significantly reduces the total alkaloid content (strychnine levels 

drop). 

2. Sustained Release: The lipid matrix of the ghee permeates the seed tissues. When 

ingested, this lipid coating retards the rapid absorption of strychnine in the stomach, 

preventing sudden spikes in plasma concentration (which cause convulsions) and 

converting it into a sustained-release formulation. ¹⁰ 

 Case Study 3: Gunja (Abrus precatorius) 

o Toxic Constituent: Abrin, a ribosome-inactivating protein (toxalbumin) similar to Ricin. 

o Shodhana Process: Boiling (Swedana) in Kanji (sour gruel) or milk. 

o Mechanism: Being a protein, Abrin is heat-labile. The boiling process denatures the tertiary 

structure of the toxic protein, rendering it inactive and stripping it of its hemagglutinating activity. 

¹¹ 
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Table 2: Impact of Shodhana on Selected Toxic Drugs 

Drug 
Toxic 

Constituent 

Shodhana 

Media 

Chemical/Biological Change 

(Safety Mechanism) 

Vatsanabha (Aconitum 

ferox) 

Aconitine 

(Neurotoxic) 

Cow’s Urine 

/ Milk 

Hydrolysis of Aconitine to 

Benzoylaconine (Less toxic).⁹ 

Kupilu (Strychnos nux-

vomica) 
Strychnine 

Cow’s Milk / 

Ghee 

Reduction in total alkaloid content; 

formation of lipid-matrix for slow 

release.¹⁰ 

Gunja (Abrus 

precatorius) 

Abrin 

(Protein 

toxin) 

Kanji (Sour 

gruel) 

Denaturation of toxic proteins; loss 

of hemagglutinating activity.¹¹ 

Bhallataka (Semecarpus 

anacardium) 

Urushiol 

(Blistering 

oil) 

Brick 

Powder / 

Coconut 

water 

Adsorption of irritant oils by brick 

powder; neutralization of phenolic 

compounds. 

 

4. Anupana and Yogavahi: Bioavailability Enhancers 

In Agadtantra, bioavailability is modulated not just by the drug but by the vehicle (Anupana) used to 

administer it. This concept predates the modern use of bioenhancers. 

 Yogavahi (Catalyst): Substances like Honey (Madhu) and Mercury (Parada - in processed form) are 

termed Yogavahi. They amplify the potency of the drug and carry it to the minutest channels (Suksma 

Srotas) without the drug being metabolized prematurely. 

 Trikatu as a Bioenhancer: Many Agada formulations contain Trikatu (Black pepper, Long pepper, 

Ginger). Piperine, a major constituent of black pepper, is a known inhibitor of hepatic glucuronidation 

and the CYP3A4 enzyme system. By inhibiting these metabolic pathways, Piperine slows down the 

elimination of the primary drug, thereby enhancing its bioavailability and serum concentration. ¹²  

 Lipid-based Delivery (Ghrita): Ghee is extensively used in Agadtantra (e.g., Maha Kalyanaka 

Ghrita). 

o Blood-Brain Barrier (BBB): Ghee is rich in short-chain fatty acids and acts as a liposomal 

carrier. For toxic herbs acting on the CNS (like Sarpagandha or Vatsanabha), ghee facilitates 

crossing the BBB. 

o Mucosal Protection: It coats the gastric mucosa, preventing direct irritation from potent 

alkaloids.¹³ 
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5. Bhasma and Nanomedicine: The Mineral Perspective 

Agadtantra also encompasses the safety of Rasaushadhis (Herbo-mineral preparations). The safety of 

heavy metals relies on Bhasmikarana (incineration). 

 Marana (Incineration): This process converts raw metals into Bhasma (calx). Modern 

physicochemical characterization (SEM/TEM) reveals that properly processed Bhasma consists of 

nanoparticles in the range of 10–50 nm.¹⁴ 

 Bioavailability Implications: The reduction to nano-size massively increases the surface area, 

improving bioavailability at lower doses. 

 Safety Profile via Zeta Potential: The specific surface processing gives these particles a unique Zeta 

potential, preventing aggregation. Crucially, Shodhana and Marana convert metallic elements 

(cationic) into organo-metallic complexes (oxides/sulfides associated with herbal ligands). This 

facilitates cellular entry via pinocytosis rather than standard ion channels, bypassing the toxicity 

mechanisms usually associated with heavy metal cations.¹⁵ Agadtantra warns strictly against Apakwa 

Bhasma (improperly processed), which remains toxic. 

6. Factors Influencing Drug Safety (Agadtantra Protocols) 

Safety is dynamic and depends on the interaction between the drug and the patient's specific biological 

status. Agadtantra outlines several variables: 

 Prakriti (Constitution): A patient with Pitta Prakriti has intense Agni and high metabolic rates. 

Administering potent Ushna (hot) virya drugs (like Semecarpus) can cause rapid absorption and 

toxicity. Agadtantra suggests cooling Anupanas or lower doses for them.¹⁶ 

 Kala (Time): The time of administration influences biotransformation. Drugs 

given Muhurmuhu (repeatedly) or Nishi (at night) have different metabolic fates. 

 Gara Visha (Cumulative Toxicity): This is a pivotal concept in Ayurvedic safety. Gara Visha refers 

to a concocted or cumulative poison formed by the combination of incompatible foods (Viruddha 

Ahara) or drugs. 

o Metabolic Disruption: These combinations disrupt the Bhutagni, leading to the formation of 

intermediate metabolites that are neither fully digested nor excreted. They bio-accumulate in 

the tissues over time, causing chronic inflammation or organ failure. Agadtantra emphasizes 

avoiding these combinations to ensure drug safety. ¹⁷ 
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DISCUSSION 

The dichotomy between modern pharmacology and Ayurveda often stems from semantics rather than 

science. The concepts of Bioavailability and Biotransformation are deeply embedded in Ayurvedic 

pharmaceutics, described through the language of Guna (properties) and Agni (metabolism). 

The correlation between Bhutagni Paka and the Cytochrome P450 system is a fertile ground for 

research. If Bhutagni is compromised (e.g., in liver disease), Agadtantra advises against using heavy metals, 

mirroring modern contraindications for hepatotoxic drugs in patients with hepatic insufficiency. 

Furthermore, the concept of Shodhana challenges the modern view that a plant's toxicity is intrinsic 

and unchangeable. By utilizing hydrolysis (boiling in urine/water), heat treatment (frying), and organic 

ligands (milk proteins), Ayurveda engineers the drug's chemical structure ex vivo. The reduction of Aconitine 

to Aconine is a verifiable chemical change that validates the "Pre-biotransformation" theory.⁹ Additionally, 

the use of Anupana allows for "Targeted Drug Delivery." For instance, using warm water ensures rapid 

systemic circulation, while using buffalo milk (which is heavy and cooling) delays absorption, acting as a 

sustained-release mechanism for potent drugs.¹² 

 

CONCLUSION 

Agadtantra provides a sophisticated, time-tested framework for ensuring the safety and efficacy of 

potent medicinal substances. It moves beyond simple toxicology to encompass "Safety Pharmacology." By 

employing Shodhana as a pre-biotransformation step and utilizing Anupanas to modulate bioavailability, 

Ayurveda transforms potential toxins into life-saving therapeutics. 

The safety of Ayurvedic drugs is not a matter of chance but of rigorous pharmaceutical engineering. 

The principles of Agni and Paka offer a holistic explanation for drug metabolism that complements modern 

Pharmacokinetics. Future research must focus on comparative pharmacokinetic studies of Shodhita (purified) 

versus Ashodhita (crude) drugs to quantify these safety margins. Integrating these Agadtantra perspectives 

into modern safety guidelines will be crucial for the global acceptance of Herbo-mineral formulations. 

 

REFERENCES 

1. Ruiz-Garcia A, Bermejo M, Moss A, Casabo VG. Pharmacokinetics in drug discovery. J Pharm Sci. 

2008;97(2):654-90. 

2. Mishra L, Singh BB, Dagenais S. Healthcare and disease management in Ayurveda. Altern Ther 

Health Med. 2001;7(2):44-50. 

3. Sharma PV. Charaka Samhita, Vol II (Chikitsa Sthana). Varanasi: Chaukhambha Orientalia; 2014. 

4. Dhiman KS. Ayurvedic drug safety: Current status and future prospective. Ayu. 2014;35(3):217. 

5. Kaviraj Kunjalal Bhishagratna. Sushruta Samhita, Vol I (Sutra Sthana). Varanasi: Chowkhamba 

Sanskrit Series Office; 2002. 

6. Rama Rao B. Sankat Mochan Agadtantra. Varanasi: Chaukhambha Sanskrit Sansthan; 2005. 

http://www.ijcrt.org/


www.ijcrt.org                                               © 2025 IJCRT | Volume 13, Issue 12 December 2025 | ISSN: 2320-2882 

IJCRT2512157 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org b285 
 

7. Maurya SK, Seth A, Laloo D, Singh NK, Gautam DN, Singh AK. Therapeutic potential of certain 

poisonous plants of Ayurveda: A review. J Ayurveda Integr Med. 2015;6(1):17-25. 

8. Sarkar PK, Prajapati PK, Choudhary AK, De S. Ayurvedic Bhasma: the most ancient application of 

nanomedicine. J Sci Ind Res. 2010;69:901-5. 

9. Singh N, Singh B, Kohli K. Quantitative analysis of aconitine in Shodhita Vatsanabha by HPLC. J 

Pharm Biomed Anal. 2010;52(1):102-6. 

10. Mitra S, Shukla VJ, Acharya R. Effect of Shodhana on strychnine and brucine content in Strychnos 

nux-vomica seeds. Afr J Tradit Complement Altern Med. 2011;8(2):118-24. 

11. Garai S. Effect of Shodhana on Abrus precatorius. Int J Ayurveda Res. 2010;1(3):145-9. 

12. Atal CK, Dubey RK, Singh J. Biochemical basis of enhanced drug bioavailability by piperine: 

evidence that piperine is a potent inhibitor of drug metabolism. J Pharmacol Exp Ther. 

1985;232(1):258-62. 

13. Hardikar M. Concept of Anupana in Ayurveda. Anc Sci Life. 1988;8(1):28-31. 

14. Kapoor RC. Some observations on the metal-based preparations in the Indian Systems of 

Medicine. Indian J Tradit Knowl. 2010;9(3):562-75. 

15. Kumar A, Nair AG, Reddy AV, Garg AN. Availability of essential elements in Bhasmas: Analysis of 

Ayurvedic metallic preparations by INAA. J Radioanal Nucl Chem. 2006;270(1):173-80. 

16. Tripathi KD. Essentials of Medical Pharmacology. 7th ed. New Delhi: Jaypee Brothers Medical 

Publishers; 2013. 

17. Sharma S. Ashtanga Hridaya, Sutra Sthana. Varanasi: Chowkhamba Sanskrit Series Office; 2016. 

http://www.ijcrt.org/

