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ABSTRACT

Genomics has revolutionized healthcare by enabling individualized diagnostics and therapies, aligning closely with Ayurveda’s age-old focus on
personalized medicine through Prakriti and Vikriti. This review explores a framework for integrating genomic insights with Ayurvedic principles to
enhance treatment precision. It analyzes studies correlating Prakriti types with gene polymorphisms such as CYP2C19, GSTT1, and HLA-DRBI, which
influence drug metabolism and disease susceptibility. National initiatives like the AYUSH Genomics Consortium and CSIR’s GENOMET project
provide foundational datasets for this integration. Emerging evidence supports the Ayurgenomics approach—Ilinking constitutional typing with
genomics and pharmacogenomics—to enable tailored Ahara (diet) and Vihara (lifestyle) recommendations. Despite promising strides, challenges
remain, including non-standardized assessments and limited sample sizes. Integration with multi-omics technologies presents a path toward validating

Ayurvedic wisdom within the P4 medicine paradigm.
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INTRODUCTION

The landscape of modern medicine is undergoing a paradigm shift
with the emergence of personalized or precision medicine, an
approach that tailors medical treatment to the individual
characteristics of each patient, particularly genetic makeup,
lifestyle, and environmental factors. This transition has been
made possible by ground-breaking advancements in genomics,
which have deepened our understanding of disease mechanisms
and interindividual variability in treatment response. 1.
Remarkably, the concept of individualized care is not new—it is
deeply rooted in the principles of Ayurveda, India’s traditional
system of medicine. Ayurveda has long emphasized the
importance of a personalized approach based on Prakriti
(individual  constitution), which determines not only
physiological and psychological traits but also susceptibility to
disease and responses to diet, lifestyle, and medicine. 2The
Ayurvedic concept of Prakriti, broadly classified into Vata, Pitta,
and Kapha types, provides a framework for assessing individual
differences and guiding therapy. 3 While developed thousands of
years ago, these typologies align closely with the goals of modern
personalized medicine, making Ayurveda a promising partner in
the evolving landscape of integrative healthcare. Recent advances
in molecular biology and bioinformatics have allowed researchers
to explore the biological basis of Prakriti and its possible genetic
correlates, giving rise to a new discipline known as
Ayurgenomics.* This interdisciplinary field seeks to combine
traditional Ayurvedic principles with genomics to better
understand phenotypic diversity and to design more effective,
personalized interventions.” Several studies have now

demonstrated correlations between Prakriti types and genetic
polymorphisms, such as CYP2C19 (involved in drug
metabolism), GSTT1 (related to detoxification pathways), and
HLA alleles (associated with immune function).® These
correlations have important implications for pharmacogenomics
and disease susceptibility. Moreover, the integration of genomics
with Ayurveda may help bridge the gap between empirical
traditional knowledge and modern scientific standards. By
combining ancient phenotyping methods with cutting-edge
genotyping tools, it becomes possible to achieve a level of
personalized care that neither system could attain independently.’
In the context of India’s health ecosystem, the Ministry of
AYUSH and premier research institutes like the Council of
Scientific and Industrial Research (CSIR) and the Indian Council
of Medical Research (ICMR) have launched several initiatives to
support integrative research, including the AYUSH Genomics
Consortium and the GENOMET project.® These programs are
working to create standardized Prakriti assessment tools, genomic
databases, and predictive models to validate Ayurvedic
classifications through molecular evidence.’ As a result,
Ayurveda and genomics are no longer parallel domains but
converging disciplines, each enriching the other. This article aims
to critically explore the current evidence base for integrating
genomics and personalized medicine in Ayurveda. It reviews
scientific findings correlating Prakriti types with genetic and
epigenetic markers, highlights pharmacogenomic applications,
and discusses the emerging field of Ayurgenomics. Furthermore,
it addresses current challenges, research gaps, and future
directions to establish a robust, evidence-informed integrative
healthcare model.
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METHODOLOGY

A comprehensive literature review was conducted using
databases such as PubMed, Scopus, AYUSH Research Portal, and
Google Scholar from 2000 to 2024. The search terms included
“Ayurgenomics,”  “Prakriti and genomics,” “Ayurveda
personalized medicine,” “pharmacogenomics in Ayurveda,”
“integrative medicine,” “P4 medicine in Ayurveda,” and “gene
expression and Prakriti.”

RESULTS

Prakriti Classification and Genetic Associations

Studies have reported statistically significant associations
between Prakriti types and gene polymorphisms. For instance, the
CYP2C19 gene, known to influence drug metabolism, is more
frequently expressed in Pitta-dominant individuals, correlating
with their faster metabolic rates.!® The GSTT1 gene, involved in
detoxification, shows higher deletion frequencies in individuals
with Vata Prakriti, suggesting potential vulnerabilities in
oxidative stress management.!! HLA-DRBI alleles are
predominantly seen in Kapha individuals, which may explain
their unique immune responses and predisposition to certain
inflammatory disorders.!?

Pharmacogenomics and Personalized Therapeutics

Research indicates variability in drug absorption, metabolism,
and efficacy among different Prakriti types. Vata types
demonstrate higher variability in gastrointestinal absorption due
to irregular metabolic patterns.'3 Pitta individuals, who often have
robust digestive fire (Agni), metabolize drugs rapidly,
necessitating dose adjustments.!* In contrast, Kapha types exhibit
slower metabolism and longer drug retention, often requiring
prolonged therapeutic courses.'

Epigenetics, Transcriptomics and Prakriti

Epigenomic studies have begun to identify differential
methylation patterns and gene expression profiles associated with
Prakriti. DNA methylation in inflammatory genes such as IL-6
and TNF-alpha varies among the dosha types, supporting
Ayurveda's claim of constitutional predisposition to specific
diseases.'® Similarly, stress-response genes like NR3C1 and
FKBP5 show distinctive expression patterns in different Prakriti
types, explaining varied psychosomatic responses.'’

National and Global Research Initiatives

Several landmark initiatives have catalyzed the integration of
Ayurveda and genomics in India. The AYUSH Genomics
Consortium, a collaboration between the Ministry of AYUSH and
CSIR, aims to map Prakriti types with genomic data and validate
Ayurvedic diagnostic methods.!® The GENOMET Project by
CSIR-IGIB focuses on developing high-throughput genomics
tools for Ayur-genomics research.! The ICMR-National
Ayurveda Research Framework supports several studies
exploring genomic signatures in Ayurvedic diagnosis and
therapeutics. Globally, collaborations with European and North
American institutes have helped establish Prakriti-genome
biobanks and standardized protocols.

DISCUSSION

The integration of genomic science with Ayurveda represents an
unprecedented opportunity to revolutionize personalized
healthcare by merging ancient wisdom with molecular biology.
Ayurveda’s emphasis on Prakriti offers a naturally individualized
approach to health management, and genomics now provides the
tools to investigate and validate these traditional classifications at
amolecular level. Several studies have demonstrated correlations

between Prakriti types and specific genetic polymorphisms,
thereby establishing a scientific foundation for Ayurvedic
constitutional types. For instance, the increased prevalence of
CYP2C19 polymorphisms in Pitta-dominant individuals
corroborates their high metabolic rate and supports personalized
drug dosing for this group. Similarly, the higher frequency of
GSTT1 deletions in Vata individuals aligns with their classical
description as being more prone to oxidative and degenerative
conditions. The presence of HLA-DRBI1 alleles in Kapha types
supports their robust immune response, yet possible vulnerability
to chronic inflammation. The practical application of these
findings is most evident in pharmacogenomics. Personalized drug
regimens based on Prakriti-genome mapping could improve
therapeutic outcomes and reduce adverse drug reactions.
Ayurvedic pharmacology, already personalized based on dosha
imbalances, can be further refined using pharmacogenomic data
to achieve precision in prescribing herbs, formulations, and even
Panchakarma therapies. Moreover, the Ayurvedic principles of
Ahara and Vihara (diet and lifestyle) gain new significance when
personalized through genetic insights. Nutrigenomic studies,
when integrated with Ayurvedic dietetics, can lead to highly
individualized nutrition plans, enhancing preventive care.
Emerging research in epigenetics and transcriptomics also aligns
with Ayurvedic thought. Environmental influences such as stress,
food, and sleep patterns have been shown to modulate gene
expression—a concept mirrored in Ayurveda’s emphasis on
lifestyle in health maintenance. Epigenetic markers like IL-6 and
TNF-alpha are differentially expressed in Prakriti types,
confirming constitution-specific susceptibility to inflammation
and stress. Transcriptomic variations in genes related to the
hypothalamic-pituitary-adrenal axis also validate the unique
stress reactivity described in doshic typologies. India’s research
infrastructure has actively promoted this convergence through
programs like the AYUSH Genomics Consortium and CSIR's
GENOMET Project, which have created standardized protocols,
biobanks, and genotype-Prakriti databases. However, despite
promising progress, challenges persist. The lack of
standardization in Prakriti assessment tools remains a critical
bottleneck. = While  several models exist—including
questionnaires, pulse diagnosis, and biometric analyses—
uniform, validated tools are essential for ensuring reproducibility
in genomic studies. Furthermore, most existing studies are limited
by small sample sizes, regional focus, and lack of randomized
clinical trial data. A major future direction should involve large-
scale, multicentric studies across diverse populations to improve
external validity. The successful integration of Ayurveda and
genomics also hinges on interdisciplinary collaboration. Training
Ayurvedic practitioners in basic genomics and sensitizing
molecular biologists to Ayurvedic paradigms is vital. Digital
technologies like artificial intelligence (AI) and machine learning
offer exciting possibilities in this regard. Al tools can analyze vast
datasets of genomic and Prakriti profiles to identify patterns,
optimize treatment strategies, and develop predictive models of
disease. Incorporating big data analytics into Ayurgenomics
research can thus enhance diagnostic precision, streamline
personalized care, and inform public health policies.

CONCLUSION

The confluence of Ayurveda and genomics symbolizes a
transformative leap in personalized medicine. Ayurveda’s ancient
principle of Prakriti-based care offers a philosophically and
clinically coherent framework, which is now being validated and
refined through genomics. The synergistic application of genomic
markers to Ayurvedic typologies has the potential to
revolutionize diagnostics, therapeutics, and disease prevention.
While the journey is still in its early stages, the integration of
Ayurgenomics holds promise for the realization of P4 medicine—
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predictive, preventive, personalized, and participatory—on a
global scale. The road ahead calls for standardization of Prakriti
tools, large-scale clinical validation, bioethical frameworks, and
robust international collaborations. If pursued systematically, this
integrative approach may usher in a new era of healthcare that is
simultaneously ancient and avant-garde—deeply personalized,
holistic, and scientifically grounded.
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