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ABSTRACT

Introduction: Ayurveda, India’s ancient system of medicine, describes
drug action through unique principles of Rasa Panchaka (Rasa, Guna,
Veerya, Vipaka, and Prabhava), which govern both pharmacodynamics and

pharmacokinetics. Unlike modern pharmacology that relies on molecular
interactions, Ayurveda integrates organoleptic perception, systemic
response, and post-digestive transformation into its understanding of drug
efficacy. Methods: A comprehensive literature search was conducted using
PubMed, Scopus, Web of Science, AYUSH Research Portal, and classical
Ayurvedic texts such as Charaka Samhita, Sushruta Samhita, and Ashtanga
Hridaya. Articles from 2000-2024 were reviewed, including
pharmacological studies, clinical trials, and review articles linking
Ayurvedic drug action to biomedical evidence. Inclusion criteria were
studies explicitly connecting Ayurvedic principles with pharmacological or
pharmacokinetic interpretations. Results: Analysis revealed that Ayurvedic
pharmacodynamics correlates with pharmacological properties such as
receptor binding, enzymatic modulation, and therapeutic specificity. For
instance, tikta rasa (bitter taste) aligns with hepatoprotective and
detoxifying activities, while ushna veerya (hot potency) parallels stimulant
and thermogenic effects. Ayurvedic pharmacokinetics, described via Vipaka
and Prabhava, relates to biotransformation, metabolic fate, and unexplained
specific drug actions comparable to receptor selectivity or idiosyncrasy.
Advances in metabolomics, pharmacogenomics, and nanomedicine have
begun validating these principles. Discussion: While strong conceptual
parallels exist, challenges include lack of standardization, insufficient
mechanistic studies, and limited translational evidence. Integrating
Ayurveda with systems biology and modern pharmacology offers
opportunities for personalized medicine and novel drug discovery.
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INTRODUCTION
Ayurveda, one of the world’s oldest medical
traditions, provides a distinctive framework for
understanding drug action and therapeutic
outcomes.?l Instead of focusing on isolated
molecules, Ayurveda emphasizes holistic evaluation
through Rasa Panchaka and its effect on dosha,
dhatu, and mala.®! This integrative approach
highlights the dynamic relationship between drug
properties and the human body. (45!
Modern pharmacology, by contrast, classifies drug
action in terms of pharmacodynamics (interaction of
drugs with receptors, enzymes, and tissues) and
pharmacokinetics (absorption, distribution,
metabolism, and  excretion).5  Despite
methodological differences, parallels between the
two systems are increasingly recognized,
particularly with advances in phytochemistry,
systems biology, and metabolomics. ®!
The aim of this review is to systematically explore
Ayurvedic pharmacodynamics and
pharmacokinetics in light of modern biomedical
science.’! The specific objectives are: (1) to outline
the Ayurvedic principles of drug action; (2) to
correlate these principles with pharmacological and
pharmacokinetic concepts; and (3) to identify gaps,
limitations, and future research opportunities for
integrative pharmacology.%
MATERIALS AND METHODS
This review was prepared using a structured
methodology:

o Databases searched: PubMed, Scopus, Web

of Science, Google Scholar, AYUSH
Research Portal.[*!]

o Keywords: “Ayurvedic
pharmacodynamics,” “Ayurvedic
pharmacokinetics,” “Rasa Panchaka,”

“Ayurvedic drug metabolism,” “Ayurvedic
pharmacology.”*?]

e Timeframe: Publications between 2000-
2024; classical Ayurvedic texts included
without restriction. 2%l

« Inclusion criteria: 4

o Classical Ayurvedic sources
(Charaka Sambhita, Sushruta
Samhita, Ashtanga Hridaya).

o Peer-reviewed studies and reviews
correlating Ayurvedic drug action
with biomedical principles.

o In vitro, in vivo, and Clinical studies
on Ayurvedic drugs.
« Exclusion criteria: %
o Non-peer-reviewed content, anecdotal
reports, and  sources lacking
pharmacological interpretation.

o Types of studies reviewed: Experimental

pharmacological studies, pharmacokinetic
analyses, clinical trials, and integrative
reviews.

Data were extracted and organized thematically
around pharmacodynamic and pharmacokinetic
principles, correlating Ayurveda and modern
biomedical evidence.

OBSERVATION AND RESULTS

1. Ayurvedic Pharmacodynamics and its Modern
Correlations

a. Rasa (Taste and its therapeutic action): In
Ayurveda, Rasa is the initial determinant of a drug’s
pharmacological  activity,  assessed  through
organoleptic perception. For example:

e« Madhura rasa (sweet) promotes anabolic
activity, correlating with immunomodulatory
and nutritive effects.

o Tikta rasa (bitter) exhibits detoxifying, anti-
inflammatory, and hepatoprotective actions,
supported by phytochemicals like alkaloids
and glycosides.

o Katu rasa (pungent) stimulates digestion and
circulation, linked with bioactive compounds
enhancing metabolism.

Modern pharmacology interprets Rasa as receptor-
mediated taste signaling pathways influencing
physiological responses. Bitter taste receptors
(T2Rs), for instance, are now known to be expressed
in the liver and gut, correlating with detoxification
and metabolic regulation.

b. Guna (Qualities): Guna reflects the intrinsic
properties of substances (e.g., light/heavy,
dry/unctuous). These align with physicochemical
characteristics such as polarity, solubility, and
bioavailability. For example, “laghu guna” (light
quality) often correlates with compounds that are
easily digestible and rapidly absorbed, while “guru
guna” (heavy) indicates complex molecules
requiring prolonged metabolism.

c. Veerya (Potency): Drugs are classified as ushna
veerya (hot potency) or shita veerya (cold potency),
signifying their energy-dominant pharmacological
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e Ushna veerya herbs like Piper nigrum (black
pepper) stimulate circulation and
metabolism, similar to thermogenic agents.

o Shita veerya herbs like Coriandrum sativum
provide cooling, anti-inflammatory, and
sedative effects, correlating with antipyretic
and CNS-depressant activities.

d. Vipaka (Post-digestive effect): Vipaka describes
the metabolic transformation and long-term
systemic effect of a drug, often correlating with
pharmacokinetics. For instance:

o Madhura vipaka correlates with anabolic and
nourishing effects, resembling drugs with
sustained bioavailability.

e Katu vipaka indicates catabolic or
eliminatory  effects, akin to drugs
metabolized into excretory metabolites.

e. Prabhava (Specific action): Certain drugs exhibit
effects that cannot be explained by Rasa, Guna,
Veerya, or Vipaka. This is termed Prabhava,
analogous to modern pharmacology’s concept of
receptor selectivity, idiosyncrasy, or
pharmacogenomic  variation. E.g.,,  Guggulu
(Commiphora mukul) exerts lipid-lowering effects
despite its complex phytochemistry.

2. Ayurvedic Pharmacokinetics and its Modern
Correlations

Ayurvedic pharmacokinetics is implicit in the
concepts of Vipaka, Agni, and Avasthapaka (stages
of digestion).

a. Absorption (Grahan): Ayurveda describes
digestion in three stages (avasthapaka), where taste
transformation occurs progressively. This parallels
absorption in the gastrointestinal tract, where drug
bioavailability is influenced by formulation
(samskara) and delivery method (anupana).

b. Distribution (Vyapti): Drug effects spreading
through rasa dhatu (plasma) correspond to
distribution  via circulation.  Lipophilic  vs.
hydrophilic drug qualities can be paralleled with
snigdha (unctuous) vs. ruksha (dry) gunas.

c. Metabolism (Paka/Vipaka): Transformation by
jatharagni and dhatvagni is similar to
biotransformation by metabolic enzymes, especially
cytochrome P450. For example, curcumin
undergoes extensive metabolism, which Ayurveda
explains through rapid paka.

d. Excretion (Nishkasa): Ayurveda attributes

elimination to mala excretion via urine, feces, and
sweat. This parallels renal and hepatic clearance in
modern pharmacokinetics.

e. Role of Anupana (Vehicle): Use of honey, milk,
or ghee as drug carriers enhances solubility, stability,
and targeted delivery. Modern studies validate this
by showing increased bioavailability of lipophilic
compounds when administered with fats (e.g.,
curcumin with ghee).

3. Evidence from Modern Studies

o Bitter phytochemicals in Ayurvedic herbs
exhibit hepatoprotective, antidiabetic, and
antimicrobial properties, confirming tikta
rasa claims.

o Piperine from Piper nigrum enhances drug
absorption by inhibiting hepatic metabolism,
validating Ayurveda’s concept of ushna
veerya and bioenhancement.

e Clinical studies on formulations like Triphala
demonstrate systemic detoxifying effects
consistent with their classical Vipaka and
Guna descriptions.

e Pharmacogenomic studies reveal individual
variability in drug response, aligning with
Ayurvedic personalization based on prakriti.

DISCUSSION

Ayurvedic pharmacodynamics and pharmacokinetics
exhibit striking conceptual parallels with modern
pharmacology, despite differences in terminology
and methodology. Rasa, Guna, Veerya, Vipaka, and

Prabhava collectively provide a predictive
framework  similar  to  receptor  binding,
physicochemical  drug  properties,  potency,

metabolism, and unexplained specific actions in
modern science.

The Ayurvedic principle of Vipaka as post-digestive
transformation aligns with pharmacokinetics, but its
holistic scope extends beyond molecular metabolism
to include systemic outcomes. Similarly, Prabhava
resembles pharmacogenomic variation, highlighting
Ayurveda’s recognition of drug-specific actions not
explained by general rules.

Recent research using metabolomics,
nanotechnology, and drug delivery studies validates
these ancient concepts. For instance, lipid-based
carriers (ghrita, taila) improve oral bioavailability of
poorly soluble phytoconstituents, akin to modern
nanoemulsions. Likewise, studies on piperine as a
bioenhancer confirm Ayurveda’s empirical practices.
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However, gaps remain. Ayurvedic descriptions are
qualitative, whereas modern pharmacology demands
quantitative mechanistic evidence. Standardization
of formulations, dose-response studies, and
controlled clinical trials are urgently required.
Moreover, integration of Ayurvedic concepts with
systems biology and network pharmacology could
unravel complex herb—drug interactions.

The future lies in adopting a bidirectional approach:
using modern tools (e.g., LC-MS, pharmacokinetic
modeling,  pharmacogenomics) to  validate
Ayurveda, while allowing Ayurvedic frameworks to
inspire new hypotheses in drug discovery and
personalized medicine. If systematically integrated,
Ayurvedic pharmacodynamics and
pharmacokinetics could provide a foundation for
safer, more holistic, and individualized therapeutic

strategies.
CONCLUSION
Ayurveda offers a sophisticated model of

pharmacodynamics and pharmacokinetics through
the principles of Rasa Panchaka, Agni, Vipaka, and
Prabhava. Modern pharmacology, while
mechanistic, finds striking parallels in these
concepts, ranging from taste receptor pharmacology
to bioavailability enhancement and personalized
therapy. Evidence from phytochemistry,
pharmacokinetics, and clinical studies continues to
validate these correlations.
Nevertheless, challenges remain in terms of
standardization, dose optimization, and mechanistic
clarity. Bridging qualitative Ayurvedic descriptions
with quantitative biomedical methods requires
interdisciplinary  collaboration.  Integration  of
Ayurveda with modern pharmacological science
holds promise for personalized medicine, improved
drug delivery systems, and novel therapeutic
insights.
In conclusion, Ayurvedic pharmacodynamics and
pharmacokinetics, when viewed through a modern
lens, reveal a timeless scientific framework that
continues to be relevant for advancing contemporary
healthcare and drug discovery.
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