 C  ReviewArtice

Ayurgenomics And Prakriti: Bridging Ayurveda With Modern Genetic Insights
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Background-Ayurgenomics integrates Ayurveda with genomics to validate Prakriti-based personalized medicine. Prakriti
(Vata, Pitta, Kapha) influences metabolism, immunity, and disease susceptibility, with studies linking it to single nucleotide
polymorphisms (SNPs). Materials and Methods- A literature review was conducted using PubMed, Scopus, Web of Science,
Google Scholar, and Ayurvedic texts. Studies on Prakriti, genetic markers, and pharmacogenomics were analyzed.
Observations and Results - SNP variations correlate with metabolism, immunity, and disease risks. Kapha Prakriti is linked to
obesity and metabolic disorders, Pitta to high metabolism and inflammation, and Vafa to neurological variability. Discussion
and Conclusion- Ayurgenomics supports predictive diagnostics, pharmacogenomics, and personalized medicine.
Standardization and large-scale genomic validation are needed. Future interdisciplinary research can enhance precision
healthcare and holistic treatment strategies.
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Medicine
Introduction

Ayurveda, the ancient system of medicine, emphasizes a
personalized approach to health and disease management
through the concept of Prakriti. Prakriti represents an
individual's innate constitution, determined at conception
and influenced by genetic, environmental, and lifestyle
factors.” It is classified into three primary types—Vata, Pitta,
and Kapha, or their combinations—each associated with
distinct physiological and psychological traits. This
classification has been extensively used in Ayurveda for
diagnosing predispositions to diseases and tailoring
treatment strategies accordingly. Despite its long-standing
clinical utility, the scientific validation of Prakriti remained a
challenge until the emergence of Ayurgenomics, a field that
integrates Ayurveda with modern genomics.”

The concept of Prakriti aligns with contemporary advances
in precision medicine, which aim to customize treatments
based on genetic variability among individuals. Recent
studies in Ayurgenomics have demonstrated significant
correlations between Prakriti types and genetic markers,
particularly single nucleotide polymorphisms (SNPs) in key
genes associated with metabolism, immunity, and stress
response.” For example, Pitta Prakriti individuals have been
linked to genetic markers influencing metabolism and
inflammatory responses, whereas Kapha Prakriti individuals
often show associations with genes regulating lipid
metabolism and obesity-related traits. Such findings suggest
that Ayurveda’s personalized health approach is deeply
rooted in molecular biology, making it relevant to modern
biomedical research.”

The integration of Prakriti with genomics opens new avenues
for predictive, preventive, and personalized healthcare. By
identifying genetic predispositions to various diseases based
on Prakriti, it becomes possible to implement early
interventions and optimize treatment regimens. Moreover,
Ayurgenomics can aid in drug response predictions, allowing
for more effective and safer therapeutic strategies.” This
approach is particularly valuable in managing chronic
diseases such as diabetes, cardiovascular disorders, and
autoimmune conditions, where genetic and constitutional
factors play a crucial role in disease susceptibility and
progression.”

Despite its potential, Ayurgenomics faces challenges,
including the need for large-scale genomic studies,
standardization of Prakriti assessment methodologies, and
integration with modern clinical frameworks. Further
interdisciplinary research is required to establish a
comprehensive database of Prakriti-genome associations
and develop precision medicine models rooted in both
ancient wisdom and contemporary scientific advancements.
By bridging Ayurveda and genomics, Ayurgenomics holds the
promise of revolutionizing healthcare through holistic,
individualized treatment approaches that cater to genetic and
constitutional uniqueness.”

Aim and Objectives
Aim
To explore the integration of Prakriti and genomics through

Ayurgenomics for personalized medicine and precision
healthcare.
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Objectives
1. Tounderstand Prakriti and its role in Ayurveda.
2. Toanalyze genetic correlations of Prakriti.

3. To assess Ayurgenomics in predictive and personalized
healthcare.

4. To explore its applications in disease susceptibility and
treatment.

5. To identify challenges and future prospects in
Ayurgenomics.

Materials and Methods
Study Design

This review is based on an extensive analysis of published
literature on Prakriti, Ayurgenomics, and their integration
with modern genetic studies. A systematic approach was
adopted to evaluate the scientific correlation between
Prakriti classification and genomic markers.

Data Sources

Relevant literature was retrieved from databases such as
PubMed, Scopus, Web of Science, Google Scholar, and
Ayurvedic classical texts. Keywords used for literature
search included Ayurgenomics, Prakriti, Ayurveda,
Genomics, Personalized Medicine, SNPs, and Precision
Healthcare.

Methodology

1. Literature Review: A thorough analysis of classical
Ayurvedic texts was conducted to understand Prakriti
classification. Additionally, contemporary research
papers were reviewed to examine its genetic
correlations.

2. Comparative Analysis: A comparative evaluation of
Prakriti types with genetic markers such as single
nucleotide polymorphisms (SNPs), gene expression
patterns, and metabolic pathways was performed.

3. Data Interpretation: Findings from various studies
were synthesized to understand the role of Ayurgenomics
in predictive, preventive, and personalized medicine.

Concept of Prakriti

Prakritiis a foundational concept in Ayurveda, referring to an
individual's inherent constitution, which remains unchanged
throughout life. It is determined at conception and classified
into three primary types—Vata, Pitta, and Kapha—and their
combinations. Classical texts such as Charaka Samhita,
Sushruta Samhita, and Ashtanga Hridaya describe Prakriti
as a determinant of an individual’s physical, physiological,
and psychological characteristics. These texts emphasize that
Prakriti influences disease susceptibility, metabolism, drug
response, and overall health outcomes.”

Recent research in Ayurgenomics has attempted to
scientifically validate Prakriti through biochemical, genetic,
and physiological studies. Studies have shown that Prakriti
types correlate with specific biological markers. For instance,
a study by Ghodke et al. (2011) identified single nucleotide
polymorphisms (SNPs) in immune-related genes that
correspond to different Prakriti types. Similarly, Govindaraj
et al. (2015) demonstrated variations in gene expression
patterns across Prakriti types, supporting the genetic basis of
this classification.”

Correlation of Prakriti with Modern Biomedical
Parameters

Several studies have explored the correlation between
Prakriti and modern physiological parameters, such as:

e Metabolic Differences: Pitta Prakriti individuals tend
to have higher basal metabolic rates (BMR), while
Kapha Prakriti individuals have lower BMR and a
predisposition to obesity.

o Immunological Patterns: Vata Prakriti individuals
show higher oxidative stress and inflammatory markers,
indicating susceptibility to degenerative diseases.

e Cardiovascular Risks: Studies have shown that Kapha
Prakriti individuals are more prone to metabolic
disorders such as diabetes and hypertension due to
altered lipid metabolism.

Genetic Basis of Prakriti and Ayurgenomics

The field of Ayurgenomics has provided significant insights
into the genetic underpinnings of Prakriti. Research has
identified SNP associations in genes like CYP2C19 (drug
metabolism), HLA (immune response), and APOAS (lipid
metabolism), which correlate with Prakriti classifications.
These findings suggest that Prakriti serves as an ancient
framework for personalized medicine, aligning with modern
precision healthcare models."”

Applications of Prakritiin Personalized Medicine

The integration of Prakriti with genomics has immense
potential in predictive, preventive, and personalized
medicine. Understanding an individual's Prakriti can help in:

e Predicting disease susceptibility and implementing early
interventions.

e Tailoring diet and lifestyle modifications for better health
outcomes.

e Optimizing drug prescriptions to enhance efficacy and
reduce adverse effects.

Challenges and Future Prospects in Prakriti-Based
Research

Despite promising findings, challenges remain in
standardizing Prakriti assessment and establishing large-
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scale genomic databases. Further research is needed to
develop robust bioinformatics models, machine learning
approaches, and multi-omics integration to validate and
refine Prakriti-based classification. Interdisciplinary
collaborations between Ayurvedic scholars, geneticists, and
biomedical researchers can enhance the credibility and

application of Ayurgenomics in modern healthcare."”

Concept of Ayurgenomics

Prakriti is a core concept in Ayurveda that defines an
individual's unique physiological and psychological
constitution. It is classified into three primary types—Vata,
Pitta, and Kapha, or their combinations—based on dosha
predominance. Ancient Ayurvedic texts such as Charaka
Sambhita, Sushruta Samhita, and Ashtanga Hridaya describe
Prakriti as a lifelong determinant of metabolism, immunity,
disease susceptibility, and treatment response. Unlike
modern medicine, which often follows a one-size-fits-all
approach, Prakriti-based diagnosis allows for customized
disease management and personalized therapeutic
strategies."”

Scientific studies have explored how Prakriti influences
various biological parameters. For instance, Vata Prakriti
individuals are known for their lean body structure,
hyperactivity, and variability in physiological responses,
while Pitta Prakriti individuals exhibit higher metabolic
rates, sharp intellect, and increased susceptibility to
inflammatory disorders. Kapha Prakriti individuals tend to
have a stable constitution, slower metabolism, and a higher
risk of metabolic disorders like obesity and diabetes. These
descriptions align closely with modern concepts of genetic
predisposition, metabolic diversity, and personalized
medicine.™”

Emergence of Ayurgenomics:

The integration of Ayurveda with modern genomics, known
as Ayurgenomics, aims to establish a scientific basis for
Prakriti-based classification. It hypothesizes that genetic
variations among individuals contribute to differences in
disease susceptibility, drug metabolism, and physiological
functions, which are traditionally explained through Prakriti.
This emerging field is gaining traction as an approach to
precision medicine, aligning with modern research that seeks
to tailor treatments based on genetic and molecular

o 14
variations."”

Studies in Ayurgenomics have identified single nucleotide
polymorphisms (SNPs) and gene expression differences
across Prakriti types. Research by Ghodke et al. (2011) and
Govindaraj et al. (2015) revealed that distinct genetic
markers correspond with different Prakriti types, particularly
in genes related to metabolism, immune function, and
neurological processes. These findings provide scientific
support for the Ayurvedic principle that individuals have

inherent physiological traits that influence their health and
diseaserisk."”

Genetic Correlation of Prakriti and Disease Susceptibility

Several studies have established links between Prakriti and
genetic markers associated with various diseases:

e Metabolic and Cardiovascular Disorders: Kapha Prakriti
individuals are prone to obesity, diabetes, and
cardiovascular diseases due to genetic variations in lipid
metabolism genes such as APOAS and FTO.

e Inflammatory and Autoimmune Conditions: Pitta
Prakriti individuals have been associated with
heightened inflammatory responses and pro-
inflammatory cytokine genes, predisposing them to
disorders like rheumatoid arthritis and ulcerative colitis.

e Neurological and Stress-Related Disorders: Vata Prakriti
individuals exhibit variability in stress-related genes,
including those influencing dopamine and serotonin
pathways, making them more susceptible to anxiety and

. . 16
neurological imbalances."”

Ayurgenomics and Pharmacogenomics:

One of the most promising applications of Ayurgenomics is in
pharmacogenomics, which studies how genetic variations
affect an individual's drug response. Since Prakriti reflects
inherent biological differences, it could help predict
variations in drug metabolism and efficacy, reducing adverse
drug reactions and optimizing treatments.

shown that CYP2C19 gene
polymorphisms, which affect drug metabolism, correlate
with Prakriti types, offering insights into personalized

e Research has

drug prescriptions.

e  Warfarin sensitivity studies indicate that Prakriti-based
classifications may be useful in tailoring anticoagulant

therapies based on genetic predispositions.””

Discussion

The integration of Prakriti with modern genomics through
Ayurgenomics presents a novel approach to personalized
medicine. Prakriti, as described in Ayurveda, serves as a
lifelong determinant of an individual's physiological,
psychological, and metabolic characteristics. Scientific
studies have established strong correlations between Prakriti
and genetic variations, particularly in genes regulating
metabolism, immune function, and disease susceptibility.
These findings support the idea that Prakriti classification is
not merely a traditional concept but has a robust molecular
foundation, making it a valuable tool for predictive
healthcare and precision medicine."”

The genetic basis of Prakriti has been demonstrated through
studies identifying single nucleotide polymorphisms (SNPs)
in genes associated with various physiological traits. For

PDEA’S International Journal Research in Ayurved and Allied Sciences | Vol. 7 Issued 1 | 28th February 2025 € 17 Z




ReviewArticle 9

example, Pitta Prakriti individuals exhibit genetic markers
linked to high metabolic activity and inflammatory
responses, while Kapha Prakriti individuals show variations
in genes related to lipid metabolism and obesity. Such
insights help in understanding the predisposition of different
Prakriti types to specific diseases, allowing for early
intervention and tailored treatment plans. Additionally,
studies on pharmacogenomics have highlighted that Prakriti
may influence drug metabolism and therapeutic responses,
indicating its potential role in optimizing medication
strategies."”

The application of Ayurgenomics extends beyond disease
prediction to preventive and personalized healthcare. By
identifying individuals with higher risks for specific diseases
based on their Prakriti-genetic profile, lifestyle
modifications and dietary interventions can be recommended
proactively. This approach aligns with the modern concept of
preventive medicine, reducing the burden of chronic diseases
like diabetes, cardiovascular disorders, and autoimmune
conditions. Moreover, integrating Ayurgenomics with
technologies like artificial intelligence (AI) and big data
analytics could enhance its applicability, making it a
cornerstone of future holistic healthcare models.”

Despite its potential, Ayurgenomics faces several challenges,
including the need for standardized Prakriti assessment
methodologies, larger sample sizes in genomic studies, and
interdisciplinary collaboration. While initial findings are
promising, further research is required to establish Prakriti-
based genetic markers as reliable predictors for disease
susceptibility and treatment outcomes. Advancing this field
requires integrating traditional Ayurvedic wisdom with
cutting-edge genomic research, ensuring a scientifically
validated, evidence-based approach to personalized
medicine and holistic healthcare.”

Conclusion

The integration of Prakriti with modern genomics through
Ayurgenomics provides a scientific foundation for Ayurveda,
offering new possibilities in personalized medicine, disease
prediction, and precision healthcare. Studies have established
genetic correlations with Prakriti, supporting its role in
metabolism, immunity, disease susceptibility, and drug
response. This approach enables predictive diagnostics,
tailored treatments, and preventive healthcare strategies by
identifying genetic predispositions and optimizing
therapeutic interventions. Despite challenges such as
standardization and large-scale validation, continued
research and interdisciplinary collaboration can strengthen
the scientific basis of Ayurgenomics. As a bridge between
traditional wisdom and modern genetics, it holds immense
potential for revolutionizing personalized medicine and
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integrative healthcare, making it a key player in the future of
holistic and precision medicine.
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