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ABSTRACT 

Ayurveda advocates individualized healthcare through the 

concept of Prakruti (biological constitution), which determines 

an individual's physiological characteristics, disease 

susceptibility, therapeutic response, and overall health. 

Although this personalized approach has been practiced for 

centuries, its scientific validation has remained challenging in 

the era of evidence-based medicine. Recent advances in 

genomics, molecular biology, bioinformatics, and systems 

biology have led to the emergence of Ayurgenomics, an 

interdisciplinary field integrating classical Ayurvedic principles 

with modern genomic science to establish a molecular basis for 

personalized healthcare.  Ayurgenomics explores the 

association between Prakruti phenotypes and genomic, 

epigenomic, transcriptomic, proteomic, metabolomic, and 

microbiome profiles to explain inter-individual variations in 

health and disease. This integration supports predictive, preventive, personalized, and 

participatory (P4) medicine by enabling early disease prediction, risk stratification, 

individualized therapeutic interventions, and optimized drug selection. The present review 

examines the conceptual framework, molecular basis, scientific evidence, clinical 
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applications, and future prospects of Ayurgenomics. It highlights its role in validating 

Prakruti-based diagnosis, advancing pharmacogenomics and personalized Rasayana therapy, 

and strengthening precision healthcare. Despite challenges such as standardized phenotyping, 

large-scale genomic studies, bioinformatics, and ethical considerations, Ayurgenomics 

represents a promising approach for scientifically validating Ayurveda and integrating it into 

modern precision medicine. 

 

KEYWORDS: Ayurgenomics; Ayurveda; Prakruti; Precision Medicine; Genomics; Omics 

Technologies. 

 

INTRODUCTION 

Ayurveda, the traditional system of medicine originating in India over 5,000 years ago, is 

founded on the principle that every individual possesses a unique Prakruti (biological 

constitution), which determines physiological functions, psychological characteristics, 

disease susceptibility, and therapeutic responsiveness.
[1][2] 

Unlike the conventional "one-size-

fits-all" approach, Ayurveda emphasizes individualized diagnosis and treatment by 

considering factors such as Prakruti, Vikruti, Agni, Desha, Kala, Satmya, and Ahara-Vihara 

before planning therapeutic interventions. This personalized philosophy closely aligns with 

the modern concept of precision medicine, which tailors’ healthcare according to an 

individual's genetic, environmental, and lifestyle characteristics. 

 

The completion of the Human Genome Project revolutionized biomedical research by 

demonstrating extensive genetic variability among individuals and its influence on disease 

susceptibility and therapeutic outcomes. Despite remarkable progress in genomics and 

pharmacogenomics, predicting disease risk, treatment response, and preventive strategies 

remains challenging. These limitations have renewed interest in Ayurveda, particularly its 

concept of Prakruti as a naturally evolved model of biological stratification. 

 

Prakruti is established at conception through the relative predominance of Vata, Pitta, and 

Kapha Doshas and remains stable throughout life.
[3][4][5]

 Classical Ayurvedic texts describe 

Prakruti as influencing physical attributes, metabolism, immunity, psychological traits, 

longevity, and response to medicines. This comprehensive constitutional framework provides 

a strong foundation for individualized healthcare and precision medicine. 

 

Advances in molecular biology have enabled scientific investigation of these classical 

concepts. Several studies have demonstrated significant associations between Prakruti 
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phenotypes and genomic, epigenomic, transcriptomic, proteomic, metabolomic, and gut 

microbiome variations. These findings have led to the emergence of Ayurgenomics, an 

interdisciplinary field integrating Ayurvedic principles with genomics, systems biology, 

bioinformatics, and other omics technologies to understand the molecular basis of individual 

variability.
[6] 

Rather than replacing traditional knowledge, Ayurgenomics seeks to provide 

scientific validation for Ayurvedic principles and facilitate their integration into evidence-

based healthcare. 

 

The scope of Ayurgenomics extends beyond validating Prakruti. It offers opportunities for 

early disease prediction, risk stratification, pharmacogenomics, personalized Rasayana 

therapy, individualized nutrition, Panchakarma interventions, and lifestyle modification, 

thereby supporting Predictive, Preventive, Personalized, and Participatory (P4) 

medicine.
[7][8][9] 

Although India has made substantial contributions through organizations 

such as the Department of AYUSH, CSIR, and CCRAS, challenges including standardized 

phenotyping, multicentric validation, robust bioinformatics infrastructure, and ethical 

management of genomic data continue to limit widespread implementation.
[10][11] 

 

By integrating classical Ayurvedic wisdom with modern genomic science, Ayurgenomics 

represents a promising approach for advancing precision healthcare while strengthening the 

scientific foundation and global acceptance of Ayurveda. 

 

 
Figure 1: Evolution of Healthcare Towards Ayurgenomics. 

2. AYURGENOMICS: AN EMERGING SCIENCE OF PERSONALIZED 

AYURVEDA 
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2.1 Concept of Ayurgenomics 

Advances in genomic science have highlighted the role of genetic variability in disease 

susceptibility, therapeutic response, and health outcomes. Ayurveda has long recognized 

individual diversity through the concept of Prakruti (biological constitution), which forms the 

basis of personalized healthcare. The convergence of these concepts has led to the emergence 

of Ayurgenomics, an interdisciplinary field integrating Ayurvedic principles with genomics 

to establish a molecular basis for individualized medicine. 

 

The term Ayurgenomics was introduced through collaborative initiatives of the Council of 

Scientific and Industrial Research (CSIR) and Ayurvedic institutions in the early 2000s. It 

investigates whether constitutionally distinct Vata, Pitta, and Kapha Prakruti individuals 

exhibit characteristic genomic, transcriptomic, proteomic, metabolomic, and epigenetic 

profiles. Unlike conventional genomics, which primarily identifies disease-associated genes, 

Ayurgenomics adopts a holistic approach by incorporating genetic, physiological, 

environmental, metabolic, and lifestyle factors into disease prediction and personalized 

healthcare.
[14] 

 

2.2 Historical Evolution of Ayurgenomics 

Although genomics is a modern discipline, the principles of individualized medicine have 

been described in Ayurveda for millennia. Classical texts emphasize tailoring diet, lifestyle, 

prevention, and treatment according to Prakruti. The completion of the Human Genome 

Project (2003) demonstrated extensive human genetic variability but also revealed that 

genetics alone could not explain differences in disease susceptibility and therapeutic 

response. 

 

Recognizing the relevance of Ayurvedic constitutional classification, Indian researchers 

initiated collaborative studies integrating Ayurveda with genomics. Landmark investigations 

by Patwardhan, Joshi, Govindaraj, Prasher, and colleagues demonstrated associations 

between Prakruti and genetic polymorphisms, inflammatory pathways, metabolism, immune 

regulation, and adaptive physiology, providing the scientific foundation for 

Ayurgenomics.
[15][16] 

Today, the field extends beyond genomics to include transcriptomics, 

proteomics, metabolomics, microbiomics, epigenomics, bioinformatics, and systems biology. 
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2.3 Scientific Basis of Ayurgenomics 

Ayurgenomics proposes that individuals with different Prakruti exhibit measurable molecular 

variations that influence health and disease. These differences are supported by multiple 

omics technologies: 

 Genomics: Single nucleotide polymorphisms (SNPs) influence metabolism, 

inflammation, and disease susceptibility. 

 Transcriptomics: Variations in gene expression regulate physiological and adaptive 

responses. 

 Proteomics: Differences in protein expression affect cellular signaling, enzyme activity, 

and immunity. 

 Metabolomics: Distinct metabolic profiles explain constitutional differences in digestion 

and energy metabolism. 

 Epigenomics: Diet, lifestyle, stress, and environmental factors modify gene expression 

without altering DNA sequences, supporting Ayurvedic concepts of Ahara and Vihara. 

 Microbiomics: Gut microbial diversity contributes to metabolism, immune function, and 

constitutional variability. 
[17]

 

Together, these findings provide molecular evidence supporting the Ayurvedic concept of 

individualized biological identity. 

 

2.4 Prakruti: The Cornerstone of Ayurgenomics 

Prakruti is the central concept of Ayurgenomics. Formed during embryogenesis through the 

predominance of Vata, Pitta, and Kapha Doshas, it governs physical characteristics, 

metabolism, psychological traits, immunity, disease susceptibility, and longevity. Recent 

studies demonstrate significant differences among Prakruti groups in genes regulating 

inflammation, oxidative stress, immune function, drug metabolism, and cellular signaling. 

For example, Pitta-dominant individuals generally exhibit higher metabolic activity, Kapha 

individuals show greater anabolic tendencies and susceptibility to metabolic disorders, 

whereas Vata individuals display greater physiological variability and increased vulnerability 

to neuropsychiatric conditions. These observations support the molecular basis of Prakruti 

and its relevance in precision healthcare. 

 

2.5 Ayurgenomics and Precision Medicine 

Modern precision medicine aims to deliver the right treatment to the right patient at the right 

time. Ayurgenomics bridges these paradigms by integrating Prakruti-based assessment with 
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molecular diagnostics, enabling disease risk prediction, optimized drug selection, 

personalized Rasayana therapy, reduced adverse drug reactions, and individualized 

preventive strategies. By combining genomic information with environmental, dietary, 

behavioral, and psychosocial factors, Ayurgenomics provides a systems biology framework 

that strengthens precision medicine while preserving the holistic philosophy of Ayurveda. 

 

AYURVEDA 

┌───────────────┴───────────────┐ 

PrakrutiAssessment                                                  Ahara-Vihara (Lifestyle) 

└───────────────┬───────────────┘ 

AYURGENOMICS 

 

┌──────────┬──────────┬──────────┬──────────┬ 

Genomic          Transcriptomics      Proteomics           Metabolomics            Epigenomics 

└──────────┴──────────┴──────────┴──────────┘ 

 

Systems Biology Analysis 
[18][19] 

 

Disease Prediction • Drug Response 

Risk Assessment • Precision Therapy 

 

Personalized Ayurveda & Precision Medicine 

Figure 2. Conceptual Framework of Ayurgenomics. 

 

Table 1: Comparison between Conventional Genomics and Ayurgenomic. 

Parameter Conventional Genomics Ayurgenomics 

Primary focus Genes and mutations Prakruti-based biological individuality 

Healthcare model Disease-oriented Health- and person-oriented 

Clinical objective Diagnosis and treatment 
Prediction, prevention, and 

personalization 

Determinants Genetic variations 
Genes, phenotype, lifestyle, 

environment, Dosha constitution 

Therapeutic strategy Precision medicine Precision Ayurveda 

Scope Molecular biology 
Integrative systems biology combining 

Ayurveda and modern genomics 
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3. WHY DOES AYURVEDA NEED AYURGENOMICS? 

Ayurveda has long advocated personalized healthcare through the concept of Prakruti 

(biological constitution), recognizing that each individual possesses a unique constitutional 

makeup influencing physiology, psychology, disease susceptibility, and therapeutic response. 

Although these principles have guided Ayurvedic practice for centuries, their broader 

scientific acceptance has been limited by the lack of objective molecular evidence. In the era 

of precision medicine, genomics, and systems biology, Ayurgenomics has emerged as a 

transformative discipline that provides a scientific framework for validating and translating 

classical Ayurvedic concepts into contemporary biomedical science. 

 

3.1 Scientific Validation of Classical Ayurvedic Concepts 

A major challenge in Ayurveda has been the objective validation of concepts such as 

Prakruti, Dosha, Agni, Dhatu, Ojas, and Rasayana. Traditionally assessed through clinical 

observation, these concepts often lack measurable biomarkers. Ayurgenomics addresses this 

gap by correlating Prakruti with genomic, transcriptomic, proteomic, metabolomic, and 

epigenetic profiles. Emerging evidence suggests that constitutional diversity reflects 

underlying molecular variability, thereby strengthening the scientific credibility of 

Ayurveda.
[20][21] 

 

3.2 Advancing Personalized Healthcare 

Inter-individual differences in disease progression and treatment response remain major 

challenges in modern medicine.
[23] 

Ayurveda has long addressed this through constitution-

based diagnosis and treatment considering Prakruti, disease stage, Agni, lifestyle, and 

environmental factors.
[24] 

By integrating constitutional assessment with genomic information, 

Ayurgenomics enables more precise therapeutic decisions, optimized treatment selection, 

improved clinical outcomes, and reduced unnecessary drug exposure. 

 

3.3 Early Disease Prediction and Preventive Medicine 

Prevention is a fundamental principle of Ayurveda through personalized Ahara, Vihara, 

Dinacharya, and Ritucharya. Ayurgenomics enhances this preventive approach by identifying 

genetic predisposition before disease onset. Combining constitutional assessment with 

molecular biomarkers enables early risk prediction for metabolic, cardiovascular, 

autoimmune, and neurodegenerative disorders, facilitating targeted lifestyle modification, 

personalized nutrition, and Rasayana therapy. 
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3.4 Improving Drug Response through Pharmacogenomics 

Genetic variation significantly influences drug metabolism, efficacy, and adverse reactions. 

Ayurgenomics complements pharmacogenomics by integrating Prakruti-based assessment 

with genomic profiling. This approach supports individualized drug selection, dosage 

optimization, reduced adverse effects, and improved therapeutic outcomes, advancing 

precision pharmacotherapy in integrative medicine. 

 

3.5 Global Acceptance and Evidence-Based Ayurveda 

Despite growing international interest, Ayurveda requires robust scientific evidence for wider 

clinical acceptance. By demonstrating molecular correlates of classical Ayurvedic principles, 

Ayurgenomics provides a common scientific language that promotes interdisciplinary 

research, evidence-based clinical practice, and integration of Ayurveda into global healthcare 

systems. 

 

3.6 Integration with Omics Technologies and Systems Biology 

Ayurgenomics adopts a systems biology approach by integrating genomics, transcriptomics, 

proteomics, metabolomics, epigenomics, and microbiomics. This multidimensional 

framework aligns with Ayurveda's holistic philosophy, enabling comprehensive investigation 

of constitutional diversity and disease mechanisms. 

 

3.7 Precision Rasayana and Future Perspectives 

Ayurgenomics paves the way for Precision Rasayana, where molecular profiling 

complements constitutional assessment to personalize rejuvenative therapies and support 

biomarker-based clinical validation. Future progress will depend on multicentric genomic 

studies, standardized Prakruti phenotyping, artificial intelligence, bioinformatics, and 

personalized clinical trials. Such interdisciplinary research will strengthen the scientific 

foundation of Ayurveda and accelerate its integration into global precision healthcare. 

 

Table 2. Major Reasons for Integrating Ayurgenomics into Ayurveda. 

Need Contribution of Ayurgenomics 

Scientific validation 
Provides molecular evidence for Prakruti and constitutional 

diversity 

Personalized treatment 
Integrates genomic information with Ayurvedic constitutional 

assessment 

Disease prevention Identifies genetically susceptible individuals for early intervention 

Pharmacogenomics Optimizes drug selection and minimizes adverse drug reactions 

Precision Rasayana Enables constitution-specific rejuvenation strategies 
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Clinical research Supports biomarker-based validation of Ayurvedic interventions 

Global acceptance Bridges Ayurveda with contemporary biomedical sciences 

Future healthcare 
Integrates AI 

[25]
, genomics, and systems biology for precision 

medicine 

 

4. SCIENTIFIC EVIDENCE SUPPORTING AYURGENOMICS
[26][27] 

The scientific foundation of Ayurgenomics lies in its ability to correlate classical Ayurvedic 

concepts with modern molecular biology. Over the past two decades, interdisciplinary 

research has demonstrated significant associations between Prakruti (biological constitution) 

and genomic, epigenetic, metabolic, and immunological variations, supporting the biological 

basis of constitutional diversity described in Ayurveda. 

 

4.1 Genomic Variations and Prakruti
[28] 

Studies have identified genetic polymorphisms associated with Vata, Pitta, and Kapha 

Prakruti. Variations in genes regulating metabolism, immunity, inflammation, and cellular 

adaptation suggest that Prakruti reflects measurable genomic diversity rather than solely 

clinical observation. 

 

4.2 Epigenetics and Environmental Influence
[29] 

Ayurveda emphasizes the influence of Ahara, Vihara, Nidra, and psychological factors on 

health. Epigenetic research supports this concept by showing that environmental and lifestyle 

factors can modify gene expression without altering DNA sequences. 

 

4.3 Pharmacogenomics and Multi-omics
[30] 

Ayurgenomics complements pharmacogenomics by integrating constitutional assessment with 

genetic profiling to improve individualized drug response. It also adopts a systems biology 

approach by combining genomics, transcriptomics, proteomics, metabolomics, epigenomics, 

and microbiomics, providing a comprehensive molecular framework that aligns with 

Ayurveda's holistic philosophy of personalized healthcare. 

 

Table 3: Landmark Studies Supporting Ayurgenomics. 

Author Major Finding Significance 

Patwardhan et al. Introduced the concept of Ayurgenomics Foundation of the discipline 

Prasher et al. Gene expression differs among Prakruti types Molecular basis of Prakruti 

Govindaraj et al. SNPs associated with constitutional types Genetic validation 

Juyal et al. HLA variation among Prakruti groups Immune diversity 

Rotti et al. CYP450 polymorphism linked with Prakruti Pharmacogenomics 
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5. CLINICAL APPLICATIONS OF AYURGENOMICS 

The integration of Ayurveda with genomics has expanded the scope of personalized 

healthcare by translating the concept of Prakruti (biological constitution) into clinically 

relevant practice. Ayurgenomics supports disease prediction, individualized therapy, and 

preventive healthcare while providing scientific validation for classical Ayurvedic principles. 

 

5.1 Personalized Medicine
[31][32][33] 

By integrating Prakruti assessment with genomic information, Ayurgenomics enables 

constitution-specific diagnosis and individualized treatment. It facilitates personalized 

selection of Ahara, Vihara, medicines, Panchakarma, and Rasayana therapies, thereby 

improving therapeutic efficacy. 

 

5.2 Disease Prediction and Prevention 

Consistent with the Ayurvedic principle of "Swasthasya Swasthya Rakshanam Aturasya 

Vikara Prashamanam Cha," Ayurgenomics helps identify individuals genetically predisposed 

to chronic diseases before clinical manifestation, enabling early lifestyle modification and 

constitution-based preventive interventions. 

 

5.3 Precision Pharmacotherapy and Chronic Disease Management 

Integrating pharmacogenomics with Prakruti assessment improves drug selection, dosage 

optimization, and minimizes adverse drug reactions. This approach has potential applications 

in diabetes, obesity, cardiovascular, autoimmune, neurodegenerative disorders, and certain 

cancers through personalized preventive and therapeutic strategies. 

 

5.4 Precision Rasayana 

Ayurgenomics enables Precision Rasayana, where rejuvenative therapies are tailored to an 

individual's constitutional and molecular profile, promoting healthy ageing, enhancing 

immunity, reducing oxidative stress, and delaying age-related diseases. 

 

Table 4: Major Clinical Applications of Ayurgenomics. 

Application Clinical Benefit 

Personalized medicine Constitution-specific diagnosis and treatment 

Disease prediction Early identification of high-risk individuals 

Preventive healthcare Personalized diet and lifestyle recommendations 

Pharmacogenomics Improved drug efficacy and reduced adverse effects 

Chronic disease management Individualized therapeutic strategies 

Precision Rasayana Healthy ageing and immune enhancement 
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6. CHALLENGES, FUTURE PERSPECTIVES, AND CONCLUSION 

6.1 Challenges 

Despite promising advances, Ayurgenomics faces several challenges. The lack of 

standardized methods for Prakruti assessment results in inter-observer variability, while most 

studies involve small sample sizes, limiting generalizability. Integration of genomic data with 

Ayurvedic principles requires interdisciplinary expertise in Ayurveda, genomics, 

bioinformatics, and systems biology. Additional barriers include the need for large 

multicentric validation studies, ethical concerns regarding genetic data, high costs of genomic 

technologies, and limited access to advanced molecular facilities. 

 

6.2 Future Perspectives 

Future research should focus on standardized Prakruti assessment using molecular 

biomarkers, multicentric genomic studies, and integration of multi-omics technologies. 

Artificial intelligence and bioinformatics can improve Prakruti classification and support 

Precision Ayurveda through personalized Ahara, Vihara, Panchakarma, and Rasayana 

therapies. Strengthening interdisciplinary collaboration will facilitate scientific validation and 

align Ayurgenomics with Predictive, Preventive, Personalized, and Participatory (P4) 

healthcare. 

 

6.3 CONCLUSION 

Ayurgenomics bridges the classical concept of Prakruti with modern genomic science, 

providing a molecular basis for individualized healthcare. By integrating genomics with 

Ayurvedic principles, it has the potential to improve disease prediction, optimize therapy, and 

strengthen evidence-based Ayurveda. Continued advances in omics technologies, artificial 

intelligence, and collaborative research are expected to accelerate the development of 

Precision Ayurveda and promote its global acceptance as an integral component of precision 

healthcare. 
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