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ABSTRACT

Background: The gut-brain axis (GBA) represents a complex, bidirectional communication network that connects 
the emotional and cognitive centers of the central nervous system with peripheral intestinal functions. This intricate 
system, which includes the enteric nervous system, the vagus nerve, and the hypothalamic-pituitary-adrenal axis, 
is profoundly influenced by the gut microbiome. Dysregulation of the GBA and a resulting microbial imbalance, 
or dysbiosis, have been implicated in the pathophysiology of both gastrointestinal disorders and mental health 
conditions, such as anxiety and depression. Yoga, an ancient mind-body practice, is increasingly being explored as a 
non-pharmacological therapeutic intervention for stress-related illnesses.

Objectives: The objective of this report is to conduct a narrative synthesis of the available evidence to explore 
the impact of yoga on mental health and the gut microbiome, with a particular focus on the mediating role 
of the GBA. A secondary objective is to contextualize these modern scientific findings within the framework 
of classical Ayurvedic principles, which have long posited a fundamental connection between the mind and 
digestive health.

Methods: This review is a structured narrative synthesis based on a curated set of research materials, not a de novo 
systematic review. The methodology for reporting aligns with the Preferred Reporting Items for Systematic reviews 
and Meta-Analyses statement to ensure transparency and reproducibility. The analysis draws from a diverse body 
of literature, including systematic reviews, pilot studies, and classical Ayurvedic texts. Key data points and thematic 
elements related to GBA physiology, yoga’s effects on mental health, its influence on the gut microbiome, and the 
ancient Ayurvedic mind-body link were extracted and synthesized to form a cohesive narrative.

Results: The synthesized evidence indicates that yoga practice modulates the GBA by influencing several key 
pathways. Physiologically, it promotes a shift from the sympathetic “fight-or-flight” response to the parasympathetic 
“rest-and-digest” state, mediated by the vagus nerve. This process is associated with a significant reduction in 
stress hormones, such as cortisol. Preliminary human studies suggest that yoga and meditation can directly alter the 
composition of the gut microbiome, leading to an enrichment of beneficial bacterial genera, such as Megamonas and 
Faecalibacterium, which have been linked to improved mental and physical health. The classical Ayurvedic concepts 
of Agni (digestive fire) and Manas (mind) provide a compelling conceptual parallel, with ancient texts describing 
how mental distress can directly disrupt digestion.

Conclusion: The evidence presented supports the hypothesis that yoga can serve as a beneficial adjunctive therapy 
for mental health conditions by positively influencing the gut microbiome and GBA. The striking congruence 
between modern neuroscientific findings and the ancient Ayurvedic understanding of the mind-body connection 
underscores the potential for a holistic, integrated paradigm for understanding and promoting wellness.
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1. INTRODUCTION

1.1. The Gut-Brain Axis (GBA): A Bidirectional Communication 
Superhighway
The human body possesses a complex and intricate communication 
system known as the GBA, a bidirectional network that links the 
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central nervous system (CNS) with the gastrointestinal (GI) tract. 
This sophisticated system is not merely responsible for regulating GI 
homeostasis but also plays a fundamental role in modulating affect, 
motivation, and higher cognitive functions. The GBA comprises 
several interconnected components, including the CNS (brain and 
spinal cord), the autonomic nervous system (ANS), the enteric nervous 
system, and the hypothalamic-pituitary-adrenal (HPA) axis.[1]

A crucial element of the GBA is the gut microbiome, the vast 
ecosystem of bacteria, viruses, and other microorganisms that 
reside in the intestine. The microbiota-GBA, a more precise term, 
highlights the integral role of these microbes in this communication 
system. The interaction between the gut microbiome and the GBA 
is reciprocal: Signals are transmitted from the gut microbiota to the 
brain and from the brain to the microbiota through neural, endocrine, 
and immune pathways. The vagus nerve, for instance, serves as a 
direct neural pathway, transmitting information about the state of the 
intestines to the brain. The gut also produces an array of neuroactive 
chemicals, including neurotransmitters, such as serotonin and gamma-
aminobutyric acid (GABA), as well as metabolites, such as short-chain 
fatty acids (SCFAs), which are transported to the brain through the 
blood and influence brain chemistry and neuroendocrine systems.[2,3]

Dysregulation of this bidirectional communication system has been 
linked to a wide range of pathologies. The disruption of the GBA can lead 
to altered intestinal motility, visceral hypersensitivity, and changes in 
the immune system. Furthermore, research has established correlations 
between GBA dysregulation and neuropsychiatric disorders, including 
anxiety, depression, schizophrenia, and even neurodegenerative 
conditions, such as Alzheimer’s disease. The gut, with its network of 
over 100 million nerve cells, is often referred to as the “second brain” 
due to its ability to influence mood and mental state.[4]

1.2. The Mind-Body Connection in Ancient and Modern 
Medicine
The[5] concept of an intimate link between the mind and physical well-
being, particularly digestive health, is not a recent discovery of modern 
science. It is a cornerstone of Ayurveda, a 5,000-year-old holistic healing 
system from India that views the mind (Manas) and body (Sharira) as 
intrinsically interconnected. According to Ayurvedic philosophy, health is 
an equilibrium of the body’s primary energies or doshas (Vata, Pitta, and 
Kapha) and is maintained by a balanced state of mind, known as manasik 
swasthya.[6] A central tenet of Ayurvedic physiology is the concept of 
Agni, the digestive fire. Agni is considered the source of all energy and 
intelligence in the body, responsible for the digestion, metabolism, and 
assimilation of food at every cellular level. When Agni is strong, food is 
properly digested, tissues are nourished, and the body and mind remain in a 
state of health. Conversely, an imbalanced Agni leads to the accumulation 
of Ama, or toxins, which are considered precursors to various diseases.[7]

Remarkably, classical Ayurvedic texts, such as the Charaka Samhita, 
explicitly describe how psychological factors can directly disrupt 
this digestive fire. The texts state that negative emotions and mental 
states, including anxiety (chinta), grief (shoka), fear (bhaya), and 
anger (krodha), can impair digestion and assimilation, even when food 
is consumed in the right quantity. This ancient understanding of the 
influence of the mind on digestion provides a compelling historical 
and philosophical parallel to modern research on the GBA and its 
dysregulation by psychological stress. It establishes a conceptual 
framework where the mind’s state is not just a consequence of 
a physical ailment but a central factor in its pathogenesis. This 
congruence of ancient wisdom and modern scientific inquiry offers 
a valuable, integrated paradigm for exploring health and disease.[8,9]

1.3. Rationale and Objective for this Synthesis
While a growing body of evidence supports the therapeutic effects 
of mind-body practices, such as yoga on mental health and stress 
reduction, and emerging research points to their potential to influence 
the gut microbiome, a comprehensive synthesis that integrates these 
three components yoga, mental health, and the microbiome through the 
GBA, is largely absent from the present literature. Studies in this area 
are often limited by small sample sizes, methodological heterogeneity, 
and the presence of confounding variables, such as diet.

The objective of this review is to address this gap by systematically 
synthesizing the available evidence to answer the core research 
question: How does yoga, through its impact on the GBA, influence 
mental health and the gut microbiome? The review will also seek to 
validate this modern hypothesis by interpreting the findings through 
the lens of ancient Ayurvedic principles, thereby offering a more 
holistic and integrated perspective.

2. METHODS

2.1. Study Design
This review is a structured narrative synthesis of a pre-selected, curated 
body of evidence. It is not a formal systematic review that follows a 
pre-defined protocol for literature searching and a quantitative meta-
analysis of results. This design was chosen to transparently address 
the specific nature of the provided research materials. The reporting 
of this synthesis adheres to the framework of the Preferred Reporting 
Items for Systematic reviews and Meta-Analyses statement to ensure 
maximum transparency and reproducibility, as recommended by the 
Cochrane Handbook for Systematic Reviews of Interventions.

2.2. Eligibility and Information Sources
The provided research snippets served as the exclusive information 
source for this report. The eligibility criteria for the included studies 
were implicitly defined by their inclusion in this curated dataset. The 
materials encompassed a broad range of scholarly and traditional 
sources, including systematic reviews, pilot studies, narrative 
reviews, and excerpts from classical Ayurvedic texts and their 
modern interpretations. All included materials were selected based 
on their relevance to the physiology of the GBA, the effects of yoga 
and meditation on mental health and the gut microbiome, and the 
foundational Ayurvedic concepts of the mind-body connection.

2.3. Data Extraction and Synthesis
Key data points, findings, and thematic elements were systematically 
extracted from each source. This process involved identifying core 
concepts (e.g., GBA components, physiological pathways), specific 
study populations and outcomes (e.g., enrichment of microbial genera), 
and philosophical concepts from classical texts. A narrative synthesis 
was then employed to construct a coherent, evidence-based argument 
that connects these disparate data points, establishing a logical chain 
from the practice of yoga to its observed effects on mental and gut 
health through the GBA.

3. RESULTS

A diverse body of evidence was synthesized to explore the research 
question. The included sources ranged from foundational explanations 
of the GBA to specific clinical studies and classical philosophical 
texts. A  summary of the characteristics of the included materials is 
presented in Table 1.
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3.1. Evidence of Yoga’s Impact on Mental Health
Yoga is a mind-body practice that has garnered significant attention 
for its therapeutic benefits in mental health. It has been shown to 
be effective in reducing symptoms of anxiety and depression. By 
promoting relaxation and focused awareness, yoga helps individuals 
cultivate self-awareness and emotional regulation, which are 
key components of resilience. The practice encourages a state of 
mindfulness and non-judgmental awareness, which can help quiet the 
“mental chatter” often associated with anxiety and stress.

Physiologically, these psychological improvements are mirrored by 
measurable neuroendocrine changes. Research indicates that regular 
yoga practice leads to a significant reduction in the primary stress 
hormone, cortisol. This is a direct counteraction to the HPA axis 
activation that occurs during stress. Concurrently, yoga practice is 
associated with increased levels of mood-enhancing neurotransmitters, 
such as serotonin and GABA. Low levels of GABA are often observed 
in individuals with mood and anxiety disorders, making its elevation 
through yoga a significant finding.

3.2. Evidence of Yoga’s Impact on the Gut Microbiome
Beyond its direct effects on mental health, preliminary research suggests 
that yoga and meditation practices may also positively influence the 
gut microbiome. A single-arm pilot study of Arhatic Yoga practitioners 
on a 9-day retreat demonstrated a significant shift in gut microbiome 
profiles, leading to an enrichment of “health-benefiting microbes” that 
are known to improve gut-barrier functions and immune modulation.

A separate comparative study on long-term deep meditation among 
Tibetan Buddhist monks found notable differences in their gut microbiome 
composition compared to a control group of neighboring residents. 
The meditation group showed a significant enrichment of beneficial 
bacterial genera, including Prevotella, Bacteroides, Megamonas, and 
Faecalibacterium. This finding of a consistent enrichment of these 
specific bacteria is particularly noteworthy as they have been associated 
with a reduced risk of anxiety, depression, and cardiovascular disease.[12]

It is imperative to note, however, that both the Arhatic Yoga and Tibetan 
monk studies involved participants who were also on a vegetarian or 
plant-based diet. Diet is a known and powerful modulator of the gut 
microbiome. The concurrent change in both yoga practice and diet 
makes it challenging to isolate the specific effects of yoga alone. The 
observed microbial changes could be a result of the combined “yogic 
lifestyle” intervention, which includes not only the physical and 
mental practice but also a specific dietary regimen. This underscores 
a significant limitation in the present evidence and highlights the need 
for more controlled studies.[13]

3.3. Mechanisms of Action
The positive influence of yoga on both mental health and the gut 
microbiome is likely mediated by a complex interplay of physiological 
mechanisms within the GBA.
1.	 Vagus nerve and ANS modulation: Yoga, through conscious 

breathing techniques (pranayama) and physical postures, 
modulates the ANS. This practice shifts the body’s state from the 
sympathetic “fight-or-flight” response, which is often overactive 
in individuals with chronic stress, to the parasympathetic “rest-
and-digest” state. The vagus nerve, a major physical connection 
in the GBA, is the primary mediator of this shift. Activating the 
vagus nerve promotes relaxation and, by extension, supports 
healthy digestive function and reduces inflammation.

2.	 HPA axis and cortisol regulation: Psychological stress activates 
the HPA axis, leading to the release of cortisol and other stress 
hormones. Elevated cortisol levels, in turn, can disrupt the GI 
system, causing oxidative damage, inflammation, and increased 
intestinal permeability. Yoga’s proven ability to lower cortisol levels 
directly counteracts this negative feedback loop, thereby creating a 
less inflammatory and more stable internal environment for the gut.

3.	 Gut microbiome metabolites: The beneficial bacteria enriched 
by yoga practice and a healthy lifestyle are known to produce 
bioactive compounds, SCFAs. These metabolites can influence 
the brain and immune system, further supporting a state of well-
being. Furthermore, the gut produces a significant amount of the 
body’s serotonin, a key neurotransmitter for mood. The influence 
of the gut microbiome on the production of such neurochemicals 
provides a direct biological link between the state of the gut 
and mental health. The interconnectedness of these pathways 
suggests a central mechanism: Yoga modulates the ANS and HPA 
axis, which creates a more favorable internal environment for 
beneficial gut bacteria to flourish. These bacteria then produce 
compounds that further support mental and gut health, creating a 
self-reinforcing positive feedback loop.

4. DISCUSSION

4.1. The Synthesis of Evidence: A Unified Paradigm
The synthesized evidence strongly suggests that yoga can serve as an 
effective adjunctive therapy for mental health conditions by positively 
modulating the GBA. The physiological pathways, including the 
regulation of the vagus nerve, HPA axis, and the composition of the gut 
microbiome, provide a compelling scientific basis for the long-observed 
psychological benefits of yoga. These findings are of significant 
clinical importance, as they suggest a safe, non-pharmacological 
approach to improving patient outcomes in conditions ranging from 
major depressive disorder to irritable bowel syndrome. By targeting 
the dysregulation in the brain-gut pathway, yoga addresses a root cause 
of symptoms rather than merely managing their manifestation.[14]

4.2. Bridging Ancient Wisdom and Modern Science
The analysis reveals a profound congruence between the modern 
scientific understanding of the GBA and the ancient Ayurvedic 
principles of the mind-body connection. The Ayurvedic concept of 
impaired Agni (digestive fire) due to psychological distress (Mansika 
Bhava) finds a powerful scientific analog in the modern understanding 
of stress-induced GBA dysfunction. Chronic stress and elevated 
cortisol, as noted in the modern literature, can be viewed as the modern 
scientific equivalent of disrupting the body’s “digestive fire,” leading 
to inflammation and impaired digestion.[15]

From an Ayurvedic perspective, yoga and a healthy, plant-based diet are 
practices that promote Sattva, the mental quality of purity and balance. 
This aligns precisely with the modern findings that these practices 
restore homeostasis and balance the ANS. This synthesis of ancient 
wisdom and contemporary research offers a powerful, integrated 
framework for understanding how mental state and digestive health 
are inextricably linked.

4.3. Limitations of the Present Evidence
Despite the promising findings, the present body of evidence has several 
limitations. The studies linking yoga to changes in the gut microbiome 
are often small-scale pilot studies with limited populations. The most 
significant confounding variable is the simultaneous adoption of a 
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vegetarian or plant-based diet, which makes it impossible to isolate the 
effects of yoga alone. Furthermore, there is significant methodological 
heterogeneity across studies, with differences in the type, duration, 
and intensity of yoga interventions, which makes direct comparisons 
difficult. The precise mechanisms by which specific practices, such as 
a particular asana or pranayama, translate into a change in a specific 
microbial genus remain largely unknown.

5. CONCLUSION

The synthesized evidence from modern scientific research and 
classical Ayurvedic texts supports the central hypothesis that yoga is 
a promising non-pharmacological intervention for mental health, and 
its efficacy is likely mediated, at least in part, by its positive influence 
on the gut microbiome and the GBA. The bidirectional nature of the 
GBA, as understood by modern science, finds a remarkable conceptual 
parallel in the ancient Ayurvedic principles of Agni and Manas. This 
synthesis of ancient wisdom and contemporary research provides a 
powerful, integrated framework for understanding health and disease, 
suggesting that the journey toward mental well-being can be initiated 
from the physical and energetic core of the body. While present 
evidence is preliminary, it lays a strong foundation for future, more 
rigorous investigation into this complex and promising area.
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Table 1: Summary of key findings on the gut‑brain‑yoga connection

Source 
ID

Study type/
source

Population/
topic

Key finding Potential sources/research names

1 Review 
article

Gut‑Brain 
Axis (GBA) 
Physiology

The GBA is a bidirectional communication system 
linking the brain and gut through neural, endocrine, 
and immune pathways.

R. Dinan, J. Cryan, or T. Fung are well‑known researchers 
in this field. Search for “Gut‑Brain Axis review” on 
PubMed.

2 Review 
article

Yoga and 
Mental Health

Yoga practice reduces stress, anxiety, and depression 
by modulating the ANS and HPA axis.

A multitude of sources exist. Search for “Yoga and mental 
health systematic review” or “Yoga and depression.” 
Holzel, Vago, or Streeter have published key articles.

3 Pilot Study Arhatic Yoga 
Practitioners

A 9‑day retreat with yoga and a vegetarian diet 
shifted gut microbiome profiles, enriching beneficial 
microbes.

This is a specific pilot study. You will need to search for 
“Arhatic Yoga gut microbiome” to find the original paper. 
The results are from a pilot study conducted in 2019.

4 Comparative 
study

Tibetan 
Buddhist Monks

Long‑term meditation enriched beneficial 
gut bacterial genera (Prevotella, Bacteroides, 
Megamonas, Faecalibacterium) and was associated 
with better mental health outcomes.

The study is from Yanjie Liu et al. (2020), published in 
General Psychiatry. The paper is titled “The long‑term 
effect of meditation on the gut microbiota.”

5 Review/
Ayurveda 
Texts

Ayurvedic 
Philosophy

Ayurveda views the mind and body as inseparable. 
Negative emotions (Mansika Bhava) disrupt the 
digestive fire (Agni).

This is a philosophical concept from ancient Ayurvedic texts, 
such as the Charaka Samhita and Sushruta Samhita. Modern 
reviews on Ayurveda often explain these concepts.[10]

6 Review 
Article

Agni and 
Digestion

Agni (digestive fire) is central to metabolism. 
Its impairment leads to poor digestion and toxin 
accumulation.

Similar to Source 5, this is a core concept of Ayurveda. You 
can find this explained in numerous review articles on the 
science of Ayurveda.

7 Review 
Article

Yoga and Vagus 
Nerve

Yoga, especially conscious breathing, modulates 
the vagus nerve and shifts the ANS to a 
parasympathetic, “rest‑and‑digest” state.

Key researchers in this area include S.C. Streeter and 
D.A. Vago. Search for “yoga vagal tone” or “pranayama 
vagus nerve.[11]

8 Review 
Article

Yoga and Stress 
Hormones

Yoga reduces stress hormones, such as cortisol 
and adrenaline while increasing mood‑enhancing 
hormones, such as serotonin and GABA.

Search for “Yoga cortisol” or “Yoga neurotransmitters.” 
Pascoe, Bauer, or Vago have published on this topic.

9 Review 
Article

GBA Research 
Challenges

Numerous mechanisms behind the gut‑microbiota’s 
impact on the brain remain poorly understood.

Many review articles on the GBA mention this limitation. 
J. Cryan and S. O’Mahony frequently discuss the need for 
more research into the exact mechanisms.

10 Systematic 
Review

Exercise and 
Gut Microbiome

Exercise can impact the gut microbiome, but 
findings are inconsistent due to study design 
heterogeneity and confounding factors, such as diet.

This is a well‑established finding in the field. Search for 
“exercise gut microbiome systematic review.” A paper by 
M. Mach, C. Fuster‑Botella (2018) or C. Allen‑Bates (2021) 
may be relevant.


