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ABSTRACT 

The gut microbiome is now widely recognized as a central regulator of human health, influencing digestion, immunity, metabolism, and even neurobehavioral 

processes through the gut-brain axis. Ayurveda, the ancient Indian medical system, has long emphasized digestion (Agni), personalized constitutions 

(Prakriti), and rejuvenation therapies (Rasayana) as key determinants of health and disease. In recent years, converging evidence has highlighted remarkable 

parallels between these traditional frameworks and microbiome science. Emerging studies suggest that Ayurvedic classifications such as Prakriti are associat-

ed with specific gut microbial signatures, while classical polyherbal formulations such as Triphala, Tinospora cordifolia (Guduchi), and Withania somnifera 

(Ashwagandha) exert microbiome-modulating effects in animal models and early human trials. These interventions influence microbial composition, enhance 

short-chain fatty acid production, and regulate host immunity, providing mechanistic support for long-standing Ayurvedic claims of systemic benefits. This 

review synthesizes current knowledge linking Ayurveda with microbiome science, outlines mechanistic pathways, discusses translational opportunities in 

metabolic, gastrointestinal, and neuropsychiatric disorders, and highlights methodological challenges. Finally, it proposes a roadmap integrating Ayurvedic 

wisdom with multi-omics, computational biology, and precision medicine approaches to advance personalized microbiome-Ayurveda therapeutics. 
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INTRODUCTION 

Over the past decade, the gut microbiome has emerged as a critical determinant 

of health and disease. The human gastrointestinal tract is colonized by trillions 

of microbes that contribute to nutrient absorption, vitamin synthesis, immune 

homeostasis, and regulation of host metabolism.(1) When this delicate ecosys-

tem is disrupted, a state known as dysbiosis arises, which has been implicated 

in a wide spectrum of conditions including obesity, diabetes, inflammatory 

bowel disease (IBD), irritable bowel syndrome (IBS), autoimmune disorders, 

and neuropsychiatric illnesses. Advances in sequencing technologies and 

metabolomics have not only revealed the diversity of the gut microbiome but 

also underscored its role as a therapeutic target.(2) 

Interestingly, Ayurveda, a holistic system of medicine practiced for millennia in 

South Asia, has always placed digestion at the center of health.(3) According to 

Ayurvedic theory, the digestive fire (Agni) is the driver of metabolic balance, 

while accumulation of undigested material (Ama) leads to toxicity and disease.

(4) Ayurveda further emphasizes diet (Ahara), daily routines (Dinacharya), and 

seasonal adaptation (Ritucharya) as essential tools for maintaining health. (5)

(6)A unique contribution of Ayurveda is the concept of Prakriti — the innate 

constitution of an individual determined by the balance of Vata, Pitta, and 

Kapha. This constitutional typing guides preventive and therapeutic strategies 

and has been linked in modern research to genetic variations, metabolic traits, 

and, more recently, gut microbiome profiles.(7) 

Ayurvedic formulations, particularly polyherbal combinations, are designed to 

act synergistically across multiple systems. These formulations are rich in 

fibers, polyphenols, and phytochemicals that are metabolized by gut microbes 

into bioactive metabolites.(8) Triphala, a widely used blend of three fruits, has 

been shown to enhance short-chain fatty acid (SCFA) production and benefi-

cial microbial taxa. Guduchi (Tinospora cordifolia) is traditionally described as 

a Rasayana with immune-strengthening properties and has been shown in 

modern studies to influence microbial populations. Similarly, Ashwagandha 

(Withania somnifera), well known for its adaptogenic effects, appears to inter-

act with the gut-brain axis through microbiome modulation.(9)(10) 

These observations suggest that Ayurveda and microbiome science converge 

on a shared principle: the regulation of gut ecology is fundamental to systemic 

health. By integrating the empirical wisdom of Ayurveda with modern microbi-

ome research, it may be possible to develop new approaches to personalized 

medicine that are both culturally grounded and mechanistically robust. 

 

AYURVEDA AND THE GUT MICROBIOME: CONCEPTUAL BRIDG-

ES 

One of the most compelling areas of convergence between Ayurveda and mi-

crobiome science is the concept of Prakriti.(11) Individuals are classified into 

constitution types based on physical, physiological, and psychological charac-

teristics. Emerging evidence indicates that these constitutions may correspond 

to measurable differences in gut microbial communities. For example, certain 

bacterial taxa appear enriched in Vata individuals, while others dominate in 

Pitta or Kapha types.(12) This provides a biological substrate for Ayurveda’s 

personalized medicine framework and suggests that constitution-specific mi-

crobiome modulation could form the basis of tailored interventions. 

The Ayurvedic concept of Agni, or digestive fire, closely parallels the modern 

idea of metabolic capacity. A strong Agni reflects efficient digestion and nutri-

ent assimilation, while weakened Agni leads to the accumulation of Ama, 

which can be compared to the pathological products of dysbiosis, such as lipo-

polysaccharides and other pro-inflammatory metabolites. This alignment pro-

vides a language to translate Ayurvedic pathophysiology into modern microbi-

ome terms.(5) 
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Equally important is the notion of Rasayana, rejuvenation therapies designed 

to promote longevity, immunity, and resilience. Many Rasayana herbs contain 

polysaccharides and polyphenols that gut bacteria can metabolize into health-

promoting compounds. This provides a plausible explanation for the systemic 

effects of Rasayanas observed in clinical and experimental settings.(13) 

 

EVIDENCE FROM HERBAL FORMULATIONS 

Several classical Ayurvedic formulations have been directly studied for their 

microbiome-modulating properties. Triphala, composed of Amalaki (Emblica 

officinalis), Haritaki (Terminalia chebula), and Bibhitaki (Terminalia belliri-

ca), has been shown in animal and human studies to increase microbial diver-

sity, enhance SCFA production, and suppress harmful species associated with 

dysbiosis. Clinical trials in patients with constipation and IBS suggest im-

provements in bowel movements and symptom severity, which correlate with 

microbiome shifts.(14) 

Guduchi (Tinospora cordifolia) has been investigated for its immunomodula-

tory properties. Studies in animal models demonstrate increases in lactic acid 

bacteria and beneficial changes in gut microbial composition. These shifts 

may partly explain Guduchi’s traditional role in enhancing immunity and 

resilience against infections.(15) 

Ashwagandha (Withania somnifera), another Rasayana, is widely used for 

stress, anxiety, and cognitive decline. Recent preclinical studies suggest that 

Ashwagandha influences microbial populations and their metabolic activity, 

leading to improvements in gut-brain axis signaling. Pilot human studies hint 

at similar effects, though larger trials are needed.(16) 

 

MECHANISTIC PATHWAYS 

The mechanisms by which Ayurvedic herbs influence the microbiome are 

multifaceted. First, many herbs act as prebiotics, providing complex polysac-

charides that selectively nourish beneficial microbes, resulting in increased 

SCFA production. SCFAs such as butyrate improve intestinal barrier integrity 

and regulate host metabolism.(17) 

Second, gut microbes perform biotransformation of Ayurvedic phytochemicals 

into smaller, more bioavailable metabolites with distinct biological activities. 

For example, polyphenols in Triphala are metabolized into compounds with 

antioxidant and anti-inflammatory properties.(9) 

Third, microbiome shifts induced by Ayurvedic interventions can have im-

mune-modulating effects, altering cytokine profiles and promoting regulatory 

T-cell responses. This aligns with traditional descriptions of Rasayanas as 

immunity enhancers.(18) 

Finally, there is growing interest in the gut-brain axis as a pathway through 

which Ayurvedic herbs influence cognition and mood. By modifying microbial 

metabolites such as tryptophan derivatives and neurotransmitter precursors, 

herbs like Ashwagandha may exert psychotropic effects.(19) 

 

CLINICAL AND TRANSLATIONAL APPLICATIONS 

The integration of Ayurveda and microbiome science has clear translational 

potential. In metabolic disorders, such as obesity and type 2 diabetes, Triphala 

and turmeric formulations have shown improvements in glycemic control and 

lipid metabolism, possibly mediated by microbial shifts. In functional gastro-

intestinal disorders, Triphala has been used traditionally for constipation, and 

clinical studies confirm its efficacy while also documenting improvements in 

microbial diversity.(14)(9) 

In the realm of neuropsychiatric health, herbs such as Ashwagandha and 

Brahmi are being re-examined through the lens of the gut-brain axis. Pilot 

studies suggest they may improve stress resilience and cognitive performance 

through microbiome modulation.(16) 

For immune health and infection recovery, Guduchi and Amalaki are being 

investigated in contexts such as viral infections and long-COVID. These appli-

cations may be mediated in part by restoration of a healthy gut microbiome.

(20) 

 

CHALLENGES AND FUTURE DIRECTIONS 

Despite promising findings, several challenges remain. Most Prakriti-

microbiome studies are limited by small sample sizes and regional bias, neces-

sitating larger, multiethnic cohorts. The standardization of Ayurvedic formula-

tions remains inconsistent, leading to variability in outcomes. Moreover, clini-

cal trials rarely include microbiome endpoints, making it difficult to establish 

causality. Future research should focus on rigorous, placebo-controlled clinical 

trials of standardized Ayurvedic formulations with longitudinal microbiome 

and metabolomic measurements. Large-scale studies linking Prakriti with 

microbiome and multi-omics data could establish robust biomarkers for per-

sonalized interventions. Additionally, integrative approaches combining Ayur-

vedic prebiotics with targeted probiotics creating synbiotic formulations  could 

be explored. Finally, artificial intelligence tools could help integrate complex 

datasets, linking Ayurvedic phenotypes with microbiome signatures to predict 

therapeutic outcomes.(21)(22) 

 

CONCLUSION 

Ayurveda and microbiome science converge on a shared vision of health root-

ed in the regulation of gut ecology. Emerging evidence supports that Ayurve-

dic constructs such as Prakriti correspond to microbiome signatures and that 

classical formulations like Triphala, Guduchi, and Ashwagandha exert micro-

biome-modulating effects. By uniting Ayurveda’s personalized, holistic ap-

proach with the analytical power of microbiome science, there is potential to 

create a new paradigm of precision medicine that is both culturally informed 

and scientifically validated. Such integrative strategies could transform the 

management of metabolic, gastrointestinal, neuropsychiatric, and immune 

disorders in the coming decades. 
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