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ABSTRACT
Forensic toxicology is a specialized discipline that examines the presence,
distribution, and effects of toxic substances in the human body, often aiding
legal investigations. Ayurveda, the ancient Indian system of medicine, contains
elaborate descriptions of poisons (visha), their classification, physiological
effects, and management in both living and dead individuals. The Ayurvedic
branch of Agada Tantra is devoted to toxicology and highlights the role of
poisons in natural, accidental, and homicidal circumstances. Although modern
forensic science uses advanced analytical tools, revisiting Ayurvedic
toxicological knowledge offers valuable perspectives for medico-legal
practices, particularly in cases of postmortem investigation. This paper
attempts to explore forensic toxicology in Ayurveda, emphasizing its
significance in postmortem studies, challenges in practical integration, and
potential for future interdisciplinary collaboration between traditional

knowledge and modern forensic science.
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INTRODUCTION

Forensic toxicology is a vital component of medico-legal science that deals with the detection
and interpretation of toxic agents in biological specimens. In postmortem investigations, the
presence of toxic substances provides crucial evidence for determining cause of death, manner
of death, and the time frame of poisoning. While modern forensic toxicology relies heavily on
sophisticated chemical analyses, Ayurveda offers ancient insights through Agada Tantra—a
specialized branch devoted to toxicology. Texts such as Charaka Samhita, Sushruta Samhita,
and Ashtanga Hridaya describe poisons, their origin, classification, signs of toxicity, and

antidotes.

The integration of Ayurvedic toxicological concepts with forensic investigations opens a
promising interdisciplinary field. It allows historical wisdom to complement modern evidence-
based approaches, especially in regions where traditional toxic agents and remedies remain
relevant. This paper elaborates on the Ayurvedic understanding of poisons, their forensic

importance, and their role in postmortem examination.

LITERATURE REVIEW

Ayurvedic Perspective on Toxicology

Ayurveda recognizes toxicology under the branch of Agada Tantra, one of the eight classical
divisions of Ayurvedic medicine (4Ashtanga Ayurveda). The term Agada signifies remedies
against poisons, while Tantra refers to systematic knowledge. Ayurvedic scholars classified

poisons broadly into two categories:

Table 1: Classification of Poisons in Ayurveda

Category of Poison Source/Examples Mode of Action Ayurvedic Term
Sth Vish . Affect tem, .
%lvara 1sha Aconite, Datura, eets nervous S}TS em Plant/Mineral
(Inanimate/Plant & . . causes paralysis, .
Arsenic, Opium Poisons

Mineral Poisons) hallucinations

Jangama Visha Snake venom, Scorpion |[Neurotoxic, cardiotoxic, ) )
) : : ) ) ) Animal Poisons
(Animate Poisons) sting, Spider poison or hemotoxic effects
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Category of Poison Source/Examples Mode of Action Ayurvedic Term
Gara Vish . . — . o
. a.r a Visha Mixture of plant/animal Slow poisoning, Mixed/Artificial
(Artificially prepared S .
. products digestive issues Poison
poisons)
Dushi Visha (Latent Low-dose metals or || Accumulates in tissues, Cumulative
poisons) adulterated food produces chronic illness Poison

(Foson

STHAVARA JANGAMA GARA DUSHI
VISHA VISHA VISHA VISHA
(Inanimate/ (Animate (Artificially (Latent
Plant/Mineral Poisons) prepared Poisons)
Poisons) poisons)

Figure 1: Ayurvedic Classification of Poisons (Tree Diagram)

e Sthavara Visha (Inanimate or Plant/ Mineral Poisons): Derived from plants, minerals,
or metals. Examples include aconite, opium, and arsenic.
e Jangama Visha (Animate Poisons): Derived from animals, insects, and reptiles, such as

snake venom, scorpion sting, and spider poison.

Further classifications describe gara visha (artificially prepared poisons), dushi visha (latent

poisons with cumulative effects), and kritrima visha (man-made toxins).

Modern Forensic Perspective on Toxicology

Forensic toxicology in modern science involves the extraction, identification, and
quantification of poisons through advanced laboratory methods such as gas chromatography,
mass spectrometry, and immunoassays. The discipline not only identifies toxic agents but also
interprets their pharmacological and pathological impact on the deceased. Postmortem
toxicology focuses on analysis of viscera, blood, urine, hair, nails, and tissue samples to

establish cause of death.
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Table 2: Comparison of Ayurvedic and Modern Forensic Toxicology

Ayurvedic Toxicology (Agada

discoloration

Parameter Tantra) Modern Forensic Toxicology
Natural (Sthavara, Jangama), | Organic, Inorganic, Synthetic,
Classificati o . . .
assthication Artificial (Gara, Dushi) Biological
. . Clinical observation, signs, || Laboratory tests (GC-MS, LC-
Diagnosis

MS, Immunoassays)

Treatment/Management

Herbal antidotes, detoxification
methods

Antidotes, gastric lavage,
ventilatory support

Relevance in
Postmortem

External and internal signs
described in classics

Tissue/viscera analysis,
toxicological reports

Legal Validity

Descriptive, supplementary

Empirical, court-admissible
evidence

MODERN AYURVEDA
FORENSICS l
f ) Observation of signs
Sample collection L )
l N [ Classification of |
Lab analysis poison

!

f 3
Herbal antidote/
signs in corpse

l

Cause of death |
determination

Figure 2: Process of Postmortem Toxicology in Modern Forensics vs Ayurveda

Historical Linkages between Ayurveda and Forensic Medicine

Ancient Ayurvedic descriptions of sudden deaths caused by snakebites, insect stings, and
ingestion of poisonous herbs reflect forensic relevance. The signs of poisoning described in
Ayurveda—such as discoloration, convulsions, frothing, and abdominal distension—are
remarkably similar to observations made during modern autopsies. This demonstrates a

continuity of toxicological knowledge across centuries.
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ROLE OF FORENSIC TOXICOLOGY IN POSTMORTEM INVESTIGATIONS
Determining Cause of Death

In postmortem cases, toxic substances often provide conclusive evidence regarding the cause
of death. Ayurvedic texts describe fatal symptoms of poisons such as respiratory depression,
paralysis, and circulatory collapse. These descriptions parallel modern medical findings in

poisoning cases, thereby validating ancient observations.

Time Since Death and Poisoning

Ayurveda notes that certain poisons produce immediate death (e.g., cobra venom), while others
act slowly (e.g., chronic exposure to opium or arsenic). Modern forensic medicine also
differentiates between acute and chronic poisoning, which aids in estimating survival intervals

and postmortem timelines.

External and Internal Examination

Classical Ayurvedic texts highlight external signs of poisoning such as bluish discoloration of
skin, excessive salivation, and pupillary changes. Internally, poisoning could manifest as organ
congestion or ulcerations. These indicators continue to be essential in forensic autopsies, where

visual and microscopic findings are corroborated with toxicological reports.

Legal Relevance

Postmortem toxicology plays a decisive role in medico-legal cases involving homicide, suicide,
or accidental poisoning. Ayurvedic descriptions, though ancient, provide supplementary
evidence that may aid traditional courts or rural judicial systems where forensic laboratories

may be limited.

CHALLENGES IN INTEGRATING AYURVEDIC TOXICOLOGY WITH MODERN
FORENSICS

Lack of Standardization

Ayurvedic toxicological classifications are descriptive but lack standardized chemical or
pharmacological parameters. Modern forensic science demands measurable evidence, which

ancient texts cannot provide in isolation.
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Limited Documentation of Rare Poisons
Some poisonous plants and animals described in Ayurveda are either extinct, region-specific,

or under-documented in modern contexts. This creates gaps in direct applicability.

Variations in Terminology
Ayurvedic terminology such as gara visha or dushi visha does not directly correlate with
modern toxicological categories. Translation and contextual interpretation are required for

practical use.

Ethical and Legal Barriers
Courts rely on empirical evidence generated by validated laboratory techniques. Ancient

descriptive methods, although insightful, cannot replace legally admissible toxicology reports.

SCOPE FOR INTEGRATION AND FUTURE PROSPECTS

Documentation and Research

A systematic compilation of Ayurvedic toxicological knowledge, validated with modern
pharmacological studies, can enrich forensic databases. Ethnobotanical research may revive

knowledge about lesser-known poisons and antidotes.

Complementary Diagnostic Indicators
Ayurvedic clinical signs can complement forensic findings, especially in resource-limited
settings. For example, color changes in nails, tongue, or skin described in Agada Tantra may

serve as preliminary diagnostic cues before laboratory confirmation.

Development of Herbal Antidotes
Ayurveda prescribes numerous herbal formulations as antidotes against plant and animal
poisons. Modern research can isolate bioactive compounds from these remedies, which could

inspire the development of novel antidotal therapies.

Educational Integration
Including Ayurvedic toxicology in forensic curricula may broaden medical students’

understanding of traditional perspectives, fostering interdisciplinary collaboration.
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INTERDISCIPLINARY COMPARISON BETWEEN AYURVEDIC AND MODERN
TOXICOLOGY

Similarities

¢ Both recognize natural and artificial poisons.

¢ Both identify acute and chronic toxicity.

¢ C(linical and postmortem signs overlap significantly.

Differences

e Ayurveda emphasizes holistic observation and antidotes from natural resources.

e Modern toxicology relies on laboratory confirmation and quantification of toxins.

o Legal admissibility differs, with Ayurveda offering descriptive insights rather than

empirical evidence.

CASE EXAMPLES

Case 1: Snakebite Fatality

An individual found dead with puncture wounds and bluish discoloration. Ayurvedic texts
describe immediate death by neurotoxic snake venom, while modern autopsy confirmed

respiratory arrest due to cobra envenomation. Both approaches converge in diagnosis.

Case 2: Chronic Metal Poisoning
Long-term exposure to arsenic in drinking water leads to organ damage. Ayurvedic dushi visha
explains slow accumulation of poisons in tissues, while modern analysis confirms arsenic

levels in hair and nails.

Case 3: Plant-Based Poisoning
Ingestion of aconite results in convulsions and cardiac failure. Ayurveda categorizes aconite as

sthavara visha; forensic toxicology identifies aconitine alkaloids during chemical analysis.

CHALLENGES IN POSTMORTEM TOXICOLOGY UNIQUE TO INDIA
India’s biodiversity exposes populations to a wide range of plant and animal poisons. Many of
these are already documented in Ayurvedic literature but lack modern forensic evaluation.

Rural poisoning cases often present late, limiting effective laboratory testing. In such contexts,
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Ayurvedic observational knowledge may aid preliminary conclusions until advanced facilities

are accessible.

CONCLUSION

Forensic toxicology in Ayurveda, rooted in Agada Tantra, offers detailed descriptions of
poisons and their physiological manifestations. Although modern forensic science operates
with advanced technologies, Ayurvedic toxicology remains significant in conceptual,
diagnostic, and therapeutic contexts. Its role in postmortem investigations lies primarily in
supplementing forensic observations, guiding preliminary assessments, and inspiring antidotal
research. The integration of Ayurvedic toxicology with contemporary forensic practices
presents opportunities for holistic medico-legal investigations, particularly in culturally diverse
and resource-limited regions. Interdisciplinary collaboration between Ayurveda and modern
forensic medicine can enrich both traditions, ultimately contributing to justice, medical safety,

and preservation of ancient wisdom.
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