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ABSTRACT 

The ancient science of Ayurveda conceptualizes the human body as a complex 

interplay of Dhātus (fundamental body tissues) and Upadhātus (subsidiary 

tissues), which maintain structural and functional integrity. The Dhātu system 

forms the essence of the body’s nourishment, transformation, and homeostasis. 

However, the modern biomedical framework offers more quantifiable means to 

understand these entities through advanced physiological tools. This integrative 

paper attempts to correlate and functionally assess the Ayurvedic concept of 

Dhātus and Upadhātus using contemporary diagnostic and physiological 

parameters such as biochemical assays, imaging techniques, and molecular 

biomarkers. By bridging ancient wisdom and modern physiology, this study 

aims to validate traditional principles, enhance clinical applicability, and 

promote a comprehensive understanding of human physiology. 
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INTRODUCTION 

Ayurveda, the traditional system of Indian medicine, describes the human body as composed 

of Tridosha (Vata, Pitta, Kapha), Saptadhātu (seven tissues), and Trimala (three waste 
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 products). Among these, the Dhātus—Rasa, Rakta, Mamsa, Meda, Asthi, Majja, and Shukra—

play a pivotal role in maintaining health by performing specific functions that sustain life. Each 

Dhātu has a unique Karma (function) and transformation process (Dhātu Parinama), ensuring 

nourishment of subsequent tissues through the process of Ahara Rasa metabolism. 

 

In modern physiology, these tissues correspond to various organ systems and biochemical 

processes. Upadhātus, being secondary tissues such as Stanya (breast milk), Raja (menstrual 

blood), Sira (vessels), Snayu (ligaments), and Twak (skin), complement the major Dhātus by 

performing supporting physiological roles. While classical Ayurvedic texts offer qualitative 

assessments of Dhātu function, modern science provides tools for quantitative evaluation—

creating a new dimension for integrative research and diagnostic interpretation. 

 

LITERATURE REVIEW 

Ayurvedic Perspective of Dhātus and Upadhātus 

The Charaka Samhita and Sushruta Samhita describe Saptadhātu as the successive layers of 

bodily nourishment. Rasa Dhātu provides immediate nutrition post-digestion, analogous to 

plasma and lymph. Rakta Dhātu carries life energy, corresponding to blood tissue. Mamsa 

Dhātu forms muscular structure, Meda Dhātu relates to adipose tissue, Asthi Dhātu represents 

skeletal elements, Majja Dhātu aligns with bone marrow and neural tissues, and Shukra Dhātu 

indicates reproductive potential. Upadhātus are considered sub-products vital for auxiliary 

body functions. 

 

Modern Correlations and Studies 

Several recent integrative studies attempt to correlate Dhātus with specific physiological or 

biochemical parameters. Rasa Dhātu is compared with plasma proteins, electrolytes, and fluid 

balance. Rakta Dhātu parallels hemoglobin, hematocrit, and oxygen-carrying capacity. Mamsa 

Dhātu correlates with muscle mass, creatine kinase levels, and EMG readings, while Meda 

Dhātu reflects lipid metabolism assessed via lipid profiles and BMI. Similarly, Asthi Dhātu 

corresponds to bone mineral density and calcium metabolism; Majja Dhātu is linked to 

hematopoietic indices and neurological functions, and Shukra Dhātu is studied through sperm 

analysis and hormonal assays. 
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 Gap in Research 

Despite significant theoretical alignment, the lack of standardized diagnostic tools for Dhātu 

Pariksha (tissue assessment) poses challenges. Most studies focus on conceptual analogies 

rather than functional quantification. Integrating advanced tools such as MRI, flow cytometry, 

and genomics could enhance precision in understanding Dhātu functionality. 

 

Table 1: Correlation between Dhātus and Modern Physiological Components 

Ayurvedic 

Dhātu 

Main Function 

(Ayurvedic) 

Modern Physiological 

Equivalent 

Functional Parameters / 

Indicators 

Rasa Dhātu 
Nutrition and 

circulation 

Plasma, lymph, 

interstitial fluid 

Serum proteins, electrolytes, 

hydration status 

Rakta Dhātu 
Life sustenance and 

oxygenation 

Blood (RBCs, 

hemoglobin) 

Hemoglobin, hematocrit, 

SpO₂ 

Mamsa Dhātu 
Structure and 

movement 
Skeletal muscles 

Muscle mass, EMG, creatine 

kinase 

Meda Dhātu 
Lubrication and 

energy storage 
Adipose tissue 

Lipid profile, BMI, 

adipokines 

Asthi Dhātu 
Stability and 

framework 
Bone and cartilage 

Bone mineral density, 

calcium, vitamin D 

Majja Dhātu 
Nourishment and 

strength 

Bone marrow and 

nervous tissue 

Bone marrow index, MRI, 

nerve conduction velocity 

Shukra Dhātu 
Reproduction and 

vitality 
Reproductive tissues 

Semen analysis, hormones 

(FSH, LH, testosterone) 
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 METHODOLOGY FOR FUNCTIONAL ASSESSMENT 

 

Table 2: Functional Assessment Tools for Dhātus 

Dhātu Modern Physiological Tools/Tests Purpose of Assessment 

Rasa 
Serum protein assay, Doppler 

ultrasound 
Evaluate nutritional and circulatory status 

Rakta CBC, hemoglobin electrophoresis 
Assess oxygen-carrying capacity and blood 

quality 

Mamsa EMG, MRI, DEXA scan Determine muscle mass and strength 

Meda Lipid profile, DEXA, leptin assays Assess fat metabolism and energy storage 

Asthi X-ray, CT scan, BMD test Evaluate bone density and mineralization 

Majja EEG, bone marrow biopsy, MRI 
Assess neurological and hematopoietic 

activity 

Shukra Semen analysis, hormonal profile Evaluate fertility and reproductive vitality 

 

 

Figure 1: Conceptual Diagram of Dhātu Formation and Nourishment 

 

1. Assessment of Rasa Dhātu 

 Ayurvedic Role: Provides nutrition and sustenance to all tissues. 

 Modern Correlates: Plasma volume, serum proteins, electrolytes. 
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  Physiological Tools: 

 Biochemical assays for albumin, globulin, and electrolytes. 

 Bioelectrical impedance for hydration status. 

 Ultrasound and Doppler studies for circulatory flow. 

 

2. Assessment of Rakta Dhātu 

 Ayurvedic Role: Vital for life (Jeevanam), color (Varna), and strength (Bala). 

 Modern Correlates: Red blood cells, hemoglobin, and oxygen transport. 

 Tools: 

 Complete blood count (CBC), blood viscosity, and oxygen saturation (SpO₂). 

 Flow cytometry for RBC morphology. 

 Hemoglobin electrophoresis for functional status. 

 

3. Assessment of Mamsa Dhātu 

 Ayurvedic Role: Structural framework and physical strength. 

 Modern Correlates: Skeletal muscle system. 

 Tools: 

 Electromyography (EMG) for muscle activity. 

 MRI and DEXA scans for muscle mass quantification. 

 Serum creatine kinase and myoglobin levels for muscle function. 

 

4. Assessment of Meda Dhātu 

 Ayurvedic Role: Lubrication and insulation of body; energy reserve. 

 Modern Correlates: Adipose tissue and lipid metabolism. 

 Tools: 

 Lipid profile (HDL, LDL, triglycerides). 

 Body composition analysis using DEXA or BIA. 

 Hormonal studies (leptin, adiponectin). 

 

5. Assessment of Asthi Dhātu 

 Ayurvedic Role: Provides structure and stability to the body. 

 Modern Correlates: Skeletal system and bone metabolism. 
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  Tools: 

 Bone mineral density (BMD) via DEXA. 

 Serum calcium, phosphate, and vitamin D analysis. 

 Radiographic and CT imaging for bone morphology. 

 

6. Assessment of Majja Dhātu 

 Ayurvedic Role: Nourishment to bones and nervous system. 

 Modern Correlates: Bone marrow, nervous tissues, and myelin sheath. 

 Tools: 

 MRI for neural tissue assessment. 

 Complete bone marrow examination for hematopoietic function. 

 Nerve conduction velocity (NCV) and EEG for neurophysiological assessment. 

 

7. Assessment of Shukra Dhātu 

 Ayurvedic Role: Reproductive function and vitality. 

 Modern Correlates: Reproductive hormones and gametogenesis. 

 Tools: 

 Semen analysis for sperm count, motility, and morphology. 

 Hormonal assays (FSH, LH, testosterone, estrogen). 

 Ultrasound for gonadal structure assessment. 

 

8. Assessment of Upadhātus 

 

Table 3: Functional Evaluation of Upadhātus 

Upadhātu 
Associated Primary 

Dhātu 

Physiological 

Function 
Modern Evaluation Tools 

Stanya (Breast 

milk) 
Rasa Dhātu 

Nourishment to 

infant 

Lactation analysis, nutrient 

assay 

Raja (Menstrual 

blood) 
Rakta Dhātu 

Reproductive 

cyclic function 

Hormone panel, ultrasound, 

endometrial biopsy 

Sira (Vessels) Rakta Dhātu 
Circulatory 

transport 
Doppler study, angiography 
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Upadhātu 

Associated Primary 

Dhātu 

Physiological 

Function 
Modern Evaluation Tools 

Snayu 

(Ligaments) 
Mamsa Dhātu Joint stabilization MRI, tensile strength test 

Twak (Skin) Mamsa Dhātu 
Protection and 

sensation 

Skin hydration, biopsy, 

dermoscopy 

 

 Stanya (Breast milk): Lactation analysis for fat, protein, and immunoglobulin levels. 

 Raja (Menstrual blood): Hormonal profiling and endometrial imaging. 

 Sira & Snayu (Vessels and ligaments): Doppler studies, MRI, and tensile strength 

assessment. 

 Twak (Skin): Dermal thickness, hydration, and elasticity studies through dermatological 

tools. 

 

RESULTS AND DISCUSSION 

 

Table 4: Comparative Functional Roles – Dhātus vs Modern Tissues 

Dhātu 
Ayurvedic Functional 

Karma 

Modern Functional 

Equivalent 
Clinical Correlation 

Rasa Precursor for all Dhātus Nutrient transport Malnutrition, anemia 

Rakta Jeevanam (vitality) Oxygen transport Hypoxia, anemia 

Mamsa Lepana (support) Muscular strength Myopathy, sarcopenia 

Meda Snehana (lubrication) Lipid regulation Obesity, dyslipidemia 

Asthi Dharana (support) Bone metabolism Osteoporosis 

Majja Poorana (filling) 
Neuro-endocrine and marrow 

function 

Neuropathy, marrow 

suppression 

Shukra 
Garbhotpatti 

(reproduction) 
Fertility function Infertility 
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 Functional Correlation 

The physiological assessments highlight remarkable similarities between Ayurvedic tissue 

functions and modern biomedical parameters. For instance, Rakta Dhātu’s Jeevanam Karma 

aligns with the oxygen-carrying function of hemoglobin. Mamsa Dhātu’s Lepana Karma 

corresponds to myofibrillar repair and protection. Similarly, Meda Dhātu’s Snehana Karma 

relates to lipid storage and hormonal synthesis. 

 

Clinical Significance 

Integrative evaluation allows early detection of tissue dysfunction through both traditional 

symptoms and modern diagnostic tools. For example, depletion of Rasa Dhātu may manifest 

as dehydration or hypoproteinemia; vitiation of Meda Dhātu as dyslipidemia; and Asthi Dhātu 

Kshaya as osteoporosis. 

 

Research Implications 

Combining Ayurvedic clinical examination with physiological testing enhances reliability and 

scientific validation. Studies incorporating genomics and proteomics could further reveal 

molecular signatures corresponding to Dhātu Vikara (tissue disorders). 

 

CHALLENGES AND LIMITATIONS 

 Conceptual Variability: Direct mapping between Dhātus and modern tissues is 

interpretative rather than exact. 

 Standardization Issues: Lack of standardized diagnostic criteria for Dhātu Pariksha. 

 Research Barriers: Limited interdisciplinary collaboration and methodological 

consistency. 

 Instrumental Constraints: Some traditional parameters like Dhātu Sara Pariksha cannot 

be fully quantified through instruments. 
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 SCOPE AND FUTURE DIRECTIONS 

 

 

Figure 2: Integrative Assessment Model 

 

The integration of Ayurvedic Dhātu theory with modern physiological tools opens promising 

research avenues: 

 Developing Dhātu Assessment Scales: Combining subjective Ayurvedic indicators with 

objective parameters. 

 Integrative Diagnostics: Using machine learning and AI to analyze correlations between 

Dhātu Prakriti and physiological data. 

 Personalized Medicine: Correlating Prakriti (constitution) and Dhātu Bala with genomic 

expressions. 

 Education and Training: Introducing interdisciplinary curricula in Ayurvedic and modern 

medical institutions. 

 

CONCLUSION 

The Dhātu and Upadhātu framework remains a cornerstone of Ayurvedic physiology, offering 

a profound understanding of human biology. By employing modern physiological tools such 

as imaging, biochemical assays, and molecular diagnostics, these ancient concepts can be 

scientifically interpreted and functionally validated. This integrative approach not only bridges 

the gap between Ayurveda and modern science but also enriches clinical diagnosis, preventive 

healthcare, and personalized treatment strategies. Future research focusing on standardization, 

data integration, and cross-disciplinary collaboration will establish Dhātu Pariksha as a 

measurable, evidence-based system of health evaluation. 
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