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Abstract

Poisoning changes over time. A patient may first have
local or gastrointestinal symptoms and later develop
neurological, cardiovascular, respiratory, hepatic or
renal injury. Modern toxicology explains this
progression through toxicokinetics, which describes
absorption, distribution, metabolism and excretion,
and toxicodynamics, which describes the biological
effects produced at target tissues. Ayurvedic
toxicology, or Agada Tantra, describes the evolving
manifestations of poison through concepts such as
Visha Guna, Visha Gati and Visha Vega. This
narrative review compares these frameworks without
treating them as identical. Classical descriptions from
the major Ayurvedic texts were considered alongside
current toxicology literature on disposition, overdose,
target-organ injury and elimination. The comparison
suggests that Visha Vega is best understood as a
qualitative, stage-based clinical account of changing
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poisoning, whereas toxicokinetics is a quantitative
account of how a toxicant moves through the body.
Toxicodynamics provides an important bridge
because many manifestations used to recognize a
Vega reflect tissue effects rather than movement of
the toxicant alone. Directly equating individual Vega
with separate ADME steps is not scientifically
justified. Future research should use prospective,
time-linked observations that record classical
symptom  clusters  together  with  toxicant
concentrations, metabolites, physiological
measurements and organ-specific biomarkers.

Keywords:  Visha  Vega;  Agada
toxicokinetics; toxicodynamics; poisoning

Tantra;

Introduction

A poisoned patient does not usually develop every
manifestation at the same moment. The clinical
picture changes as the toxicant enters the body,
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reaches tissues, undergoes metabolism and is
removed. The timing and severity of these changes
depend on the substance, dose, route, formulation,
patient and treatment. Recognizing progression is
therefore central to clinical toxicology.

Ayurvedic toxicology addresses the same practical
problem through a different system of observation.
The Charaka Samhita, Sushruta Samhita, Ashtanga
Hridaya and Ashtanga Sangraha describe poisons,
their qualities, their movement and changing clinical
manifestations!!#!. Explanations of Visha Guna in
later Dravyaguna and commentarial literature help
clarify why classical authors viewed poison as rapid,
spreading and capable of affecting successive

tissues>71,

The concept of Visha Vega is especially relevant.
Vega may be understood as a stage or wave in the
clinical progression of poisoning. Recent Ayurvedic
reviews have examined stage-wise manifestations,
stage-related treatment and comparison with modern
toxidromes® !9, These works are useful, but
similarity in clinical questions should not be mistaken
for biological equivalence. A Vega is not a
pharmacokinetic compartment, and it cannot be
assigned automatically to absorption, distribution,
metabolism or excretion.

Modern toxicology separates two related ideas.
Toxicokinetics describes what the body does to a
toxicant through absorption, distribution, metabolism
and excretion. Toxicodynamics describes what the
toxicant does to the body through receptor
interaction, enzyme inhibition, membrane damage,
oxidative stress and other mechanisms. Standard
toxicology and clinical-poisoning texts use both to
explain why symptoms change over time!!!!7!. This

review compares the classical and modern
frameworks while preserving their conceptual
boundaries.

Literature Search Strategy

A narrative comparative approach was used.
Classical information was drawn from the Charaka
Samhita, Sushruta Samhita, Ashtanga Hridaya,
Ashtanga Sangraha and relevant commentarial
literature. Modern sources were searched in PubMed
and Google Scholar using combinations of “Visha
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Vega,”  “Agada  Tantra,”  “toxicokinetics,”
“toxicodynamics,” “poisoning,” “ADME,”
“overdose pharmacokinetics,” “toxicant metabolism”

and “enhanced elimination.” Textbooks, reviews and
clinically relevant studies were included when they
explained time-dependent poison progression,
disposition, target-organ effects or treatment-related
changes. The comparison was conceptual; classical
stages were not assigned to molecular mechanisms
unless supporting evidence existed.

The Classical Framework of Poison

Progression
Visha Guna and Visha Gati

In Ayurveda, the behaviour of a poison is linked to its
inherent qualities or Visha Guna. Terms such as
Ashukari (rapid action), Vyavayi (quick spread before
complete digestion) and Sukshma (capacity to enter
subtle pathways) express a clinical impression of
speed, dissemination and penetration. They are
qualitative descriptions, not measured
pharmacokinetic variables. Their importance lies in
reminding the clinician that some poisons can
progress quickly and may not remain confined to the

site of exposure.

Visha Gati describes the course or movement of
poison. Classical accounts consider the source of the
poison, route of entry, dose, patient strength, Dosha
involvement and the tissues or Dhatu affected.
Sthavara Visha and Jangama Visha may show
different sequences and manifestations. A single
universal timetable for all poisons would therefore be
inconsistent with both classical observation and
modern toxicology.

Visha Vega as a clinical stage

A Vega is recognized through a cluster of
manifestations rather than through a measured blood
concentration. Early stages may show local, digestive
or mild systemic features; later stages may include
more severe neurological, cardiovascular, respiratory
or multisystem involvement. Different texts and
categories of poisoning do not always describe the
same number or sequence of stages. The safest
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interpretation is therefore clinical:

organizes changing signs and severity over time.

Table 1: Careful comparison of classical observations with

modern toxicology

Visha Vega

Classical Modern Important limitation
observation concept
useful for
comparison
Entry of Exposure and | Classical descriptions do
Visha absorption not specify a molecular
absorption process
Ashukari Rapid onset Onset depends on both
kinetics and dynamics

Vyavayi Systemic It is not the measured

dissemination | volume of distribution
Sukshma Tissue or The classical concept

barrier remains qualitative

penetration
Progressive Time- Stages are not ADME
Vega dependent compartments

evolution of

poisoning
Organ- Target-organ | Effects may arise from the
system toxicity parent toxicant or
manifestation metabolites
S
Advanced Progressive No fixed concentration
Vega toxicodynami | can define every stage

¢ injury

Modern Toxicokinetics

Toxicokinetics links an external exposure with the
internal dose present in blood and tissues. It uses
concentration-time data and parameters such as
bioavailability, volume of distribution, clearance and
half-life. At therapeutic or low experimental doses, a
substance relatively  predictable
behaviour. During poisoning, however, absorption,
protein binding, metabolism or elimination can
become saturated. Toxicokinetic values derived from
ordinary dosing may then be misleading!!'®!),
General pharmacokinetic texts provide the
mathematical framework for interpreting these
changes?%-2!,

may follow

Absorption

Absorption is movement from the site of exposure
into the systemic circulation. Oral absorption depends
on dissolution, gastric emptying, intestinal motility,
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formulation and first-pass metabolism. Inhaled
substances may enter quickly through the lungs,
while dermal absorption depends on skin integrity,
area and chemical properties. In overdose, delayed
gastric emptying, sustained-release formulations,
concretions or impaired circulation can prolong
absorption. The first symptoms may therefore appear
before peak concentration, or toxicity may worsen
after an apparently stable interval.

Distribution

After entering the circulation, a toxicant distributes
according to blood flow, protein binding, lipid
solubility, ionization and tissue affinity. Highly
perfused organs may be exposed early. Lipophilic
substances may later move into fat or cross the blood-
brain barrier. In severe poisoning, acidosis, low
albumin, organ failure and altered perfusion can
change the free concentration and tissue distribution.
These measured processes are useful when thinking
about systemic spread, but they should not be labelled
as Vyavayi or Sukshma without evidence.

Metabolism

Metabolism can reduce toxicity, but it can also create
a more reactive or harmful product. Cytochrome
P450 enzymes and other pathways vary with
genetics, age, disease, co-exposures and enzyme
induction or inhibition®>?4. Acetaminophen is a
familiar example: its disposition and formation of a
reactive metabolite help explain delayed liver injury
and the time-sensitive value of acetylcysteinel?>27],
This example shows why clinical deterioration may

continue even when the parent compound is falling.
Excretion

The kidneys, bile, lungs and other routes remove
toxicants and metabolites. Renal clearance depends
on filtration, secretion, reabsorption, urine pH and
kidney function. A long half-life can reflect a large
distribution volume, slow metabolism, renal failure
or continuing absorption. Table 2 summarizes how
each ADME process can shape the clinical course.
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Table 2: Toxicokinetic processes and their clinical

implications
Process What it describes Why symptoms may
change over time
Absorpt | Entry from the Delayed or prolonged
ion exposure site into absorption can postpone
circulation peak toxicity
Distribu | Movement between Early organ exposure and
tion blood and tissues later redistribution can
change the clinical picture
Metabol | Chemical conversion Detoxification or
ism by enzymes and other bioactivation may alter the
pathways type and timing of injury
Excretio | Removal of parent Reduced clearance can
n toxicant and prolong or intensify
metabolites toxicity

Toxicodynamics and the Clinical Picture

Toxicokinetics does not by itself explain every
symptom. Toxicodynamics describes the relationship
between the concentration at a target and the resulting
biological effect. A toxicant may block receptors,
inhibit enzymes, disrupt ion channels, damage
mitochondria or trigger inflammation. Effects may
appear quickly, accumulate gradually or persist after
the blood concentration has fallen.

This distinction is essential when comparing modern

toxicology with Visha Vega. Most Vega are
recognized from manifestations: altered
consciousness, vomiting,  breathing difficulty,

cardiovascular instability or other signs. Such
findings are usually consequences of toxicodynamic
injury. They are influenced by toxicokinetics, but
they are not simply measurements of chemical
movement. Toxidrome-based assessment likewise
uses symptom clusters to guide urgent recognition

when the exact agent is not yet known?%3,

Table 3 separates the three levels that are commonly
mixed in comparative writing. Keeping them distinct
makes the Ayurveda-modern comparison more
precise.

Table 3: Distinguishing Visha Vega, toxicokinetics and

toxicodynamics
Framewor Main question Typical evidence
k
Visha How is poisoning Stage-related symptom
Vega presenting and clusters and classical
examination
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progressing

clinically?
Toxicokin | What happens to the | Serial concentrations,
etics toxicant over time? metabolites, clearance

and half-life

Toxicodyn | What biological Physiology, biomarkers,
amics effect is produced at | organ injury and

the target? concentration-effect data

Clinical Relevance of Time and Stage
Recognition

The most useful common ground between the two
systems is the importance of time. Early recognition
may allow removal of ongoing exposure, appropriate
decontamination, antidote  administration  or
supportive care before severe injury develops. Later
management may focus on organ support, correction
of physiological disturbance and selected methods of
enhanced elimination. These interventions are
substance- and patient-specific. Activated charcoal,
urine alkalinization and extracorporeal treatment
each have defined indications, limits and risks?!=3].

They should not be presented as universal measures.

For an integrative academic discussion, classical
stage recognition may be studied alongside
contemporary monitoring, but it must not delay
evidence-based emergency care. A person with
suspected poisoning requires prompt assessment and
treatment through an appropriate poison service or
emergency facility. The present comparison is a
research and educational framework, not a treatment
protocol.

Sources of Variation

The same dose does not produce the same course in
every person. Age, body composition, pregnancy,
genetics, nutrition, liver or kidney disease, enzyme
activity, tolerance and co-exposure can alter
toxicokinetics or toxicodynamics. Route and
formulation also matter. Environmental toxicology
and risk-assessment literature therefore treats internal
dose as a link between exposure and effect rather than
as a fixed consequence of external dosel*¢-381,

Ayurvedic texts similarly consider the strength of the
poison, patient strength, route, season and other
contextual factors. This is a meaningful similarity in
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clinical reasoning, but the variables are defined and
measured differently. Comparative research should
preserve those differences instead of forcing a shared
vocabulary.

Research Gaps and Future Directions

Direct empirical study of Visha Vega remains limited.
Current literature is largely textual or conceptual.
There are no widely accepted operational definitions,
validated assessment tools or prospective datasets
that link individual Vega with measured toxicant
concentrations. Without these elements, claimed
equivalence with modern toxicokinetics remains
speculative.

A useful study should focus on one well-defined
poisoning rather than combine unrelated toxicants. At
predetermined times, investigators could record a

structured classical assessment, contemporary
clinical observations, blood concentration where
measurable, metabolites, physiological

measurements and organ-specific biomarkers. The
minimum reporting framework is outlined in Table 4.

Table 4: Proposed framework for time-linked research on

across observers and whether they add information
beyond established clinical toxicology measures.

Discussion

The classical idea of Visha Vega shows that
Ayurvedic toxicology viewed poisoning as an
evolving process. Its attention to speed, spread,
changing manifestations and stage-related severity
remains clinically interesting. Modern toxicokinetics
offers a more quantitative explanation through
ADME and concentration-time relationships, while
how

toxicodynamics explains

produce organ dysfunction.

those exposures

Several cautious comparisons are possible. Ashukari
draws attention to rapid action,
dissemination,  Sukshma to
Vega to

Vyavayi to
penetration, and
sequential changing manifestations.
However, Vyavayi is not volume of distribution,
Sukshma is not membrane permeability, and a Vega
is not an ADME compartment. Direct translation

would simplify both systems.

A more defensible interpretation is that Visha Vega is
a qualitative clinical model of progression.
Toxicokinetics is a quantitative model of disposition.
Toxicodynamics provides a bridge because the

manifestations used to recognize a stage are usually

cffects at tissues and organs. This framing respects
classical observation while keeping scientific claims

testable.

Conclusions

Visha Vega is an important classical framework for
describing the progressive nature of poisoning.

Modern toxicokinetics explains how a toxicant is
absorbed, distributed, metabolized and excreted,

while the resulting
biological injury. The systems address related clinical
questions but use different kinds of evidence.

toxicodynamics explains

Visha Vega
Domain Information to collect Purpose

Exposure Toxicant, dose estimate, route, | Defines the starting
formulation and time event

Classical Predefined Visha Lakshana Makes the Ayurvedic

assessmen | and proposed Vega assessment

t reproducible

Clinical Vital signs, ECG, neurological | Documents changing

status and respiratory findings severity

Toxicokin | Serial parent-toxicant and Measures disposition

etics metabolite concentrations over time

Toxicodyn | Acid-base status and organ- Separates tissue effect

amics specific biomarkers from chemical

movement

Interventi | Timing and type of supportive | Accounts for

ons care, antidote or elimination treatment-related
method change

Outcome Recovery, organ injury, Links stages with
intensive care and mortality meaningful clinical

endpoints

The most useful comparison concerns timing,
systemic spread, changing organ involvement and

Such work would allow correlations to emerge from
data rather than be imposed theoretically. It would
also show whether stage boundaries are reproducible
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justified. Future

severity. A direct one-to-one correlation between
individual Vega and ADME is not scientifically
prospective  research should
document classical stages alongside serial toxicant
concentrations, metabolites, physiological
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measurements and organ-specific biomarkers. Until
such data are available, Visha Vega should be
presented as a classical clinical model that can
generate research questions, not as an ancient version
of pharmacokinetics.
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