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ABSTRACT 

Insulin resistance is a complex metabolic condition associated with Type 2 diabetes and numerous chronic diseases.   
This research paper presents a comprehensive multidisciplinary framework that integrates ancient Indian perspectives—including 
Ayurveda,  philosophy, and mathematics—with modern scientific methods such as systems biology, data analytics, and control theory.   
By aligning historical wisdom with contemporary tools, we offer an integrative approach to understanding the etiology, 
pathophysiology,  and management of insulin resistance.  
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1. INTRODUCTION  
Insulin resistance, characterized by the reduced sensitivity of 

tissues to insulin, is a hallmark of metabolic syndrome and Type 

2 diabetes mellitus.   

 

Conventional biomedical approaches focus on biochemical and 

physiological mechanisms. However, a holistic understanding 

requires a convergence 

   

of multiple knowledge domains—traditional, scientific, 

philosophical, and technological. This paper aims to develop an 

integrative model of insulin  resistance through the synthesis of 

diverse epistemologies.  

 

2. AYURVEDIC PERSPECTIVE  
Ayurveda describes metabolic imbalances through the lens of 

doshas—Vata, Pitta, and Kapha.   

Kapha dosha governs anabolic functions and is closely associated 

with meda dhatu (fat tissue).   

Insulin resistance is linked with aggravated Kapha and ama (toxic 

metabolic by-products), resulting from impaired agni 

(digestive/metabolic fire).   

This mirrors modern ideas of inflammation, mitochondrial 

dysfunction, and dysbiosis.  

 

3. INDIAN SCRIPTURAL CONTEXT  
Texts like the Charaka Samhita, Bhagavad Gita, and Upanishads 

emphasize discipline (niyama), balance (samatva), and 

purification (shuddhi)  of body and mind. These ideas resonate 

with lifestyle modifications used to reverse insulin resistance: 

dietary control, yoga, intermittent fasting,  and mindful living. 

The Bhagavad Gita’s emphasis on moderation (yuktahara-

viharasya) aligns with circadian-based interventions.  

 

4. PHILOSOPHICAL LINKAGES  
Samkhya and Vedanta philosophies describe the interaction 

between purusha (consciousness) and prakriti (nature/matter).   

Insulin resistance reflects a disharmony in prakriti, where the 

mind-body complex (manas, indriyas, ahankara) loses 

synchronization.   

The Gunas—sattva, rajas, tamas—symbolize metabolic states: 

tamas corresponds with inertia and overnutrition,  rajas with stress 

and overactivity, and sattva with metabolic homeostasis.  

 

5. INDIAN SCIENTIFIC INTERPRETATIONS  
Ancient Indian sciences explored interconnected systems—from 

astronomy to medicine— emphasizing patterns, cycles, and 

balance.   

The Tridosha theory maps well with homeostatic regulation. 

Metabolic rhythms were studied via seasonal and daily routines 

(ritucharya, dinacharya),  precursors to modern chrono-nutrition 

and circadian biology, which are pivotal in insulin sensitivity.  

 

6. MATHEMATICAL AND ANALYTICAL 

MODELING  
Ancient Indian mathematics, as seen in works by Aryabhata and 

Bhaskara, applied recursive logic, series, and cyclic functions—

ideas now used in modeling  biological oscillations. Panini’s 

grammar, with its rule-based precision, parallels algorithmic 

processing in machine learning models used in glucose 

monitoring systems.  

  

Modern mathematical tools like differential equations, chaos 

theory, and network science model insulin-glucose feedback 

loops, beta-cell dysfunction,  and inter-organ signaling. Agent-

https://doi.org/10.36713/epra2013


                                                                                                                                                                           ISSN (Online): 2455-3662 
 EPRA International Journal of Multidisciplinary Research (IJMR) - Peer Reviewed Journal 
  Volume: 11| Issue: 7| July 2025|| Journal DOI: 10.36713/epra2013 || SJIF Impact Factor 2025: 8.691 || ISI Value: 1.188 

 
 

2025 EPRA IJMR    |    http://eprajournals.com/   |    Journal DOI URL: https://doi.org/10.36713/epra2013-------------------------------752 

based modeling and system dynamics simulate lifestyle 

interventions and medication effects.  

 

7. MULTIPLE LEVEL MODELING  
Insulin resistance can be modeled on molecular, cellular, tissue, 

organ, behavioral, and ecological levels. Each level interacts with 

the next via feedback loops.   

Multiscale modeling frameworks integrate these to explore 

emergent behavior, such as metabolic syndrome development.  

  

Examples:  

- Molecular: Insulin receptor phosphorylation kinetics  

- Cellular: GLUT4 translocation  

- Organ: Hepatic glucose production  

- Behavioral: Meal timing and sleep - Social: Food environment, 

cultural behavior  

 

8. DATA ANALYTICS AND AI INTEGRATION  
Big data and AI enable precision medicine for insulin resistance. 

Clustering techniques reveal subtypes of Type 2 diabetes. 

Predictive models forecast insulin needs.   

Wearables and apps provide real-time data for glucose control. 

These align with Ayurveda’s personalized medicine (prakriti-

based therapy).  

  

Data fusion techniques integrate genomics, microbiome, lifestyle, 

and metabolomics data, facilitating holistic insights.  

 

9. CONCLUSION  
Insulin resistance is a manifestation of systemic imbalance across 

biological, behavioral, and environmental dimensions.   

An integrative framework, drawing on ancient Indian wisdom and 

modern systems theory, offers a nuanced understanding of this 

metabolic disorder.   

 

Bridging Ayurveda, Indian philosophy, and mathematics with 

contemporary data-driven models creates an opportunity to 

personalize healthcare,   

 

develop multi-targeted interventions, and promote long-term 

health by restoring internal and societal harmony.  
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