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ABSTRACT 

Obesity has emerged as a major global public health concern, with its prevalence rising sharply in recent decades. Increasing 
evidence links gut dysbiosis with obesity and its associated complications. Factors such as chronic stress, neuroendocrine 
dysregulation, and sedentary behavior contribute significantly to alterations in gut microbiota. Yoga, as a holistic mind-body 
practice, may help counter these influences by reducing stress, regulating autonomic nervous system function, and potentially 
modulating the gut microbiome. This review explores the potential role of Yoga in influencing gut microbiota in individuals with 
obesity and outlines the plausible mechanisms through which it may confer metabolic benefits. A comprehensive literature search 
was conducted across PubMed, Google Scholar, PsycINFO, Embase, and Web of Science, focusing on studies from the past two 
decades. A total of 100 peer-reviewed articles, including both human and animal studies, were selected based on their relevance 
to gut health, obesity, and Yoga-based interventions. While direct studies remain limited, available evidence suggests that Yoga 
may impact gut microbiota through stress reduction, modulation of the hypothalamic-pituitary-adrenal (HPA) axis, regulation of 
cytokines, and enhancement of vagal tone. These effects may collectively reduce inflammation and improve metabolic function. 
This review proposes a theoretical framework in which Yoga could serve as a supportive, non-pharmacological strategy to help 
restore gut microbial balance in obesity. Although preliminary findings are encouraging, more rigorous clinical and mechanistic 
research is needed to validate these effects and establish the role of Yoga in microbiome-targeted obesity interventions. 
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INTRODUCTION 
Obesity has emerged as a major global health crisis, with its prevalence rising at an alarming pace across the world over recent 

decades.[1] In 2022, around 2.5 billion adults globally were classified as overweight, and approximately 890 million of them were 

living with obesity.[2] Globally, the prevalence of obesity among adults has more than doubled since 1990, while the rate among 

adolescents has increased approximately fourfold.[3] That same year, one in eight people across the globe were living with obesity, 

underscoring the widespread and growing nature of this public health challenge.[4] Beyond its impact on physical appearance, 

obesity is closely linked to a range of serious metabolic disorders,[5] including type 2 diabetes[6], nonalcoholic fatty liver disease 

(NAFLD),[7] cardiovascular disease[8], and certain cancers.[9] The major risk factors associated with obesity across multiple body 

systems are illustrated in Figure 1. The condition also played a critical role in the severity of COVID-19 outcomes, where 

individuals with obesity were found to have a higher risk of hospitalization, mechanical ventilation, and mortality. [10] While 

excessive caloric intake and sedentary lifestyles are primary contributors to the development of obesity, growing research 

highlights the complexity of its underlying mechanisms.[11] In particular, the gut microbiota-a vast and dynamic community of 

trillions of microorganisms residing in the human gastrointestinal tract-has drawn attention for its role in regulating metabolism, 

immune function, and energy homeostasis.[12] Dysbiosis, or an imbalance in gut microbial composition, has been increasingly 

associated with obesity and related metabolic disturbances.[13] It contributes to chronic low-grade inflammation, altered lipid 

metabolism, insulin resistance, and disruptions in appetite regulation.[14] 

 

Diet remains one of the most influential factors shaping gut microbiota composition, but other lifestyle elements such as stress, 

sleep, and physical activity also play significant roles. [15] In recent years, Yoga has gained popularity not only as a form of 

physical exercise but also as a holistic therapeutic intervention that combines movement, breath regulation, and mindfulness.[16] 

Emerging evidence suggests that Yoga can positively influence metabolic health through stress reduction, improved autonomic 
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nervous system balance, and anti-inflammatory effects-factors that are also known to impact gut microbiota.[17] Given the limited 

but growing body of literature connecting Yoga practice to gut microbiome modulation, this review aims to explore the potential 

mechanisms through which Yoga therapy might influence gut microbiota in the context of obesity. By integrating insights from 

microbiology, neuroendocrinology, and integrative medicine, this paper seeks to bridge conceptual gaps and propose a framework 

for understanding Yoga as a possible adjunctive strategy for restoring microbial balance and addressing obesity-related metabolic 

dysfunctions. 

 
Figure 1. Major risk factors associated with obesity across multiple body systems. 

 

METHODOLOGY 
2.1. Data Sources and Search Strategy 

This narrative review was informed by a structured literature search guided by elements of the PRISMA framework to ensure 

methodological clarity and transparency. We systematically searched five major databases-PubMed, Google Scholar, PsycINFO, 

Embase, and Web of Science-for studies published between 2004 and 2024. The search strategy combined keywords and MeSH 

terms related to “Yoga,” “obesity,” “gut microbiota, ”  “ stress,” “inflammation,” “immune cells,” and “pro-inflammatory 

cytokines.” The search was designed to capture a comprehensive range of literature relevant to the effects of Yoga on gut 

microbial health in the context of obesity, considering both direct and indirect pathways including neuroendocrine and immune 

system interactions. 

 

2.2. Eligibility Criteria and Study Selection 

We included both human and animal studies that explored the relationship between Yoga and changes in gut microbiota, obesity-

related metabolic parameters, stress physiology, or immune modulation. Peer-reviewed articles available in English were 

considered eligible. We excluded non-English publications and reports without full-text availability. Studies were first screened 

by title and abstract, followed by full-text review for those that met the inclusion criteria. The initial screening was performed 

independently by two reviewers. Discrepancies during the selection process were resolved through consensus. 

 

2.3. Data Extraction and Synthesis 

From each selected study, we extracted relevant data including the type of intervention, characteristics of study populations or 

models (human or animal), key findings related to gut microbial changes, inflammatory markers, and obesity-related outcomes. 

In total, 100 studies were included in the final synthesis. Given the narrative scope and variability in study design, populations, 

and outcomes, data were synthesized qualitatively rather than statistically.This integrative approach aims to construct a conceptual 

framework that positions Yoga as a potential adjunctive intervention for addressing obesity-related gut dysbiosis. 

 

LITERATURE REVIEW AND MECHANISTIC INSIGHTS 
3.1 Gut Microbiota and Its Role in Obesity 

The human gastrointestinal (GI) tract serves as one of the most extensive interfaces between the body and the external 

environment, encompassing an estimated surface area of 250 to 400 square meters.[18] Throughout a person's lifetime, the gut is 

exposed to nearly 60 tonnes of food, along with a continuous influx of microorganisms, antigens, and environmental compounds 

that challenge its structural and immune integrity.[19] Within this complex ecosystem resides the gut microbiota-a dense 

community of bacteria, archaea, and eukaryotic microorganisms that has co-evolved with the human host to establish a dynamic, 

symbiotic relationship vital to health.[20,21] Estimates suggest that the number of microbial cells in the human gut is roughly 

equivalent to the number of human cells in the body[22], while the collective genome of these microbes, referred to as the 
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microbiome, contains over 100 times more genes than the human genome.[23] Due to its extensive influence on metabolic, immune, 

and neurological functions, the gut microbiota is increasingly recognized as a critical “second genome” or “new organ.”[24,25] 

Weighing nearly 1 kg in total, this microbial population plays a fundamental role in nutrient absorption, energy regulation, 

immune development, and defense against pathogens.[26] 

 

A growing body of research has highlighted the influence of gut microbiota composition on body weight and metabolic health 

shown in table 1.  

 

3.2 Mechanisms Through Which Gut Microbiota Influence Obesity 

3.2.1 Microbial Composition Shifts and Energy Harvest 

Multiple studies have shown that the gut microbiota composition in obese individuals differs markedly from that of lean 

individuals, particularly in the relative proportions of the Firmicutes and Bacteroidetes phyla. [27,28] Obesity is frequently 

associated with an increased Firmicutes-to-Bacteroidetes ratio, a pattern thought to favor enhanced energy extraction from 

indigestible polysaccharides, contributing to increased caloric availability and fat storage. In addition, high-fat diets have been 

shown to reduce the abundance of beneficial microbes such as Bacteroides[29], Eubacterium rectale[30], and Bifidobacterium[31], 

while fostering the proliferation of microbial communities associated with inflammation and metabolic disturbances. [32] Beyond 

these dominant phyla, other microbial taxa also play pivotal roles. Archaea such as Methanobrevibacter smithii have been found 

to enhance fermentation efficiency by consuming hydrogen, thereby promoting the breakdown of dietary substrates and 

increasing energy harvest.[33] Similarly, shifts in the populations of Actinobacteria, Proteobacteria, and Verrucomicrobia may 

influence microbial diversity, fermentation pathways, and host metabolic regulation.[34] 

 

3.2.2 Energy Homeostasis Disruption 

Changes in microbial composition do not merely correlate with obesity but actively contribute to it by altering host energy 

homeostasis. Certain microbial communities possess an enhanced ability to harvest energy from food, increasing the availability 

of absorbable calories to the host .[35,36] For example, dysbiotic microbiota have been linked to an expansion of Desulfovibrio and 

a concurrent reduction in Clostridial species, changes that up regulate host genes such as CD36 involved in fatty acid uptake and 

lipid absorption.[37] This leads to an increased deposition of energy as fat. In addition, the gut microbiota ferments dietary fibers 

into short-chain fatty acids (SCFAs), including acetate and butyrate. Although SCFAs generally support colonic health and host 

metabolism, excessive SCFA production especially in a low-diversity microbiota can paradoxically contribute to energy surplus 

and fat accumulation.[38,39] 

 

3.2.3 Central Appetite and Feeding Behavior 

Gut microbiota also influence appetite regulation through the gut-brain axis. A decrease in microbial diversity has been linked to 

diminished secretion of satiety-related hormones, including peptide YY and glucagon-like peptide-1 (GLP-1), which play crucial 

roles in regulating appetite and conveying signals of fullness to the brain.[40] Such dysregulation leads to increased food intake 

and poor satiety. In animal models, colonization with beneficial microbes like Lactobacillus paracasei has been shown to increase 

the expression of angiopoietin-like protein 4 (ANGPTL4), which inhibits lipoprotein lipase (LPL), thereby reducing fat storage 

and possibly influencing feeding behavior.[41,42] 

 

3.2.4 Lipid Synthesis and Storage 

Microbial signals play a central role in lipid metabolism, including the regulation of lipid synthesis and storage. n germ-free mice 

colonised with microbiota derived from obese donors, there is a marked up regulation of lipogenic genes, including carbohydrate-

responsive element-binding protein (ChREBP) and sterol regulatory element-binding protein-1 (SREBP-1), leading to enhanced 

triglyceride accumulation in both hepatic and adipose tissues.[43,44] These effects are mediated in part by suppression of fasting-

induced adipose factor (Fiaf), a protein known to regulate lipid metabolism.[45] In parallel, gut microbiota can also influence lipid 

transport and secretion via direct signaling with enterocytes. For instance, commensal bacteria like Lactobacillus paracasei have 

been shown to modulate lipid trafficking within the intestinal epithelium. 

 

3.2.5 Chronic Inflammation 

Chronic low-grade inflammation is a characteristic feature of obesity and represents a central pathway through which the gut 

microbiota contributes to the progression of metabolic disorders. Dysbiosis, particularly a reduction in butyrate-producing 

bacteria such as Ruminococcaceae and Lachnospiraceae, weakens the intestinal barrier and promotes systemic exposure to 

microbial-derived endotoxins like lipopolysaccharide (LPS).[46,47] Butyrate normally acts to enhance mitochondrial activity, 

tighten epithelial junctions, and suppress inflammatory gene expression.[48-50] When these bacteria decline, circulating LPS 

increases, triggering inflammatory cascades that contribute to insulin resistance and adipose dysfunction. Specific genera like 

Veillonella, enriched in some obese individuals, can produce elevated levels of LPS, aggravating the inflammatory state. 

 

3.2.6 Circadian Rhythm Disruption and Metabolic Dysregulation 

Recent studies highlight the interplay between the gut microbiota and the host circadian system. Disruptions in microbial 

composition can interfere with the diurnal oscillation of bile acid metabolism, leading to misregulation of host genes responsible 

for lipid handling and energy storage.[51-53] These circadian misalignments may impair the synchronization of metabolic processes, 

promoting weight gain and metabolic dysfunction even in the absence of excess caloric intake. 

 

http://www.verjournal.com/


 
VASCULAR & ENDOVASCULAR REVIEW 

www.VERjournal.com 

 

 

Exploring the Role of Yoga in Modulating Gut Microbiota in Obesity: A Narrative Review of Mechanistic Insights and Integrative 
Potential 

 

80 

 

Altogether, these mechanisms show that the gut microbiota plays a powerful and active role in regulating key metabolic functions 

such as how we extract energy from food, control appetite, store fat, manage inflammation, and maintain our body’s internal 

clock. This complex, ever-changing relationship between gut microbes and the body is deeply involved in the development of 

obesity. 

 

Title Year Study Type Result 

The role of Gut Microbiota 

in the development of 

obesity and Diabetes[28] 

2016 Review 

Gut dysbiosis, an imbalance in the gut microbiome, is 

associated with the development of obesity and type 2 

diabetes by contributing to metabolic dysfunction and 

chronic inflammation 

Obesity alters gut microbial 

ecology[54] 
2006 

Experimental 

(Mouse Study) 

The study found that obese mice had an altered gut 

microbiota composition, with a higher ratio of Firmicutes 

to Bacteroidetes. These shifts may influence obesity by 

altering the microbiome's role in digesting and absorbing 

dietary energy. 

The 

Firmicutes/Bacteroidetes 

ratio of the human 

microbiota changes with 

age[55] 

2009 
Observational 

Study 

This study observed that the ratio of Firmicutes to 

Bacteroidetes changes with age in humans. The ratio's 

fluctuation may be linked to energy balance and could 

contribute to an individual’s risk of obesity over time. 

An obesity-associated gut 

microbiome with increased 

capacity for energy 

harvest[56] 

2006 
Experimental 

(Human & Mouse) 

Study have demonstrated that the gut microbiome of obese 

individuals possesses an elevated capacity to extract energy 

from food. This enhanced energy harvest from the diet 

contributes to increased fat accumulation. contributing to 

obesity. 

Changes in gut microbiota 

control inflammation in 

obese mice via GLP-2 

improvement of gut 

permeability[57] 

2009 
Experimental 

(Mouse Study) 

The study highlighted that changes in the gut microbiota 

can reduce systemic inflammation and improve gut barrier 

function. These changes, driven by certain gut bacteria, may 

be beneficial in managing obesity-related inflammation and 

metabolic disruptions. 

The gut microbiota and its 

relationship to diet and 

obesity: New insights[58] 

2012 Review 

The paper discusses how the gut microbiota is influenced 

by diet and how these changes can, in turn, impact 

metabolism. Certain dietary patterns can lead to shifts in gut 

bacteria that either increase or decrease the risk of obesity, 

suggesting that microbiota management could be a strategy 

for preventing obesity. 

Table: 1 Studies showing the Gut dysbiosis associated with Obesity 
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3.3 Yoga  

Yoga, an ancient mind-body practice that integrates Asana (physical postures), Pranayama (breathing techniques) and Dhyana 

(meditation) has emerged as a promising non-pharmacological intervention for managing a wide range of physical and 

psychological conditions.[59,60] From a yogic standpoint, obesity and metabolic disorders are seen not only as physical conditions 

but as manifestations of an imbalance within the body’s systems [61,62], often exacerbated by mental stress, poor digestion, and 

emotional turbulence.[63] In this context, Yoga provides a comprehensive approach to restore harmony.[64] Asanas are designed to 

activate and strengthen the internal organs,[65] promote circulation, and stimulate the digestive system, thus helping to regulate 

metabolism and reduce excess body fat.[66-68] Pranayama, the practice of conscious breathing, directly influences the autonomic 

nervous system and stress response, helping to lower cortisol levels, a hormone associated with weight gain and fat 

accumulation.[69-71] By fostering mindfulness and reducing emotional eating patterns,[72] Yoga can help to address the 

psychological aspects of obesity, which are often linked to stress, anxiety, and depression.[73, 74] Moreover, meditation and 

mindfulness has profound effects on the gut-brain axis, a crucial link in metabolic health.[75] Yogic practices encourage awareness 

of body sensations,[76] breathing rhythms,[77] and thoughts[78], promoting a state of self-awareness[79] that can influence eating 

habits, reduce impulsivity, and enhance overall well-being.[80,81] In terms of metabolic regulation, certain Yogic breathing 

techniques, such as Ujjayi Pranayama, are believed to increase oxygen flow to the cells, thereby optimizing energy utilization 

and detoxification processes.[82, 83] Through these practices, Yoga addresses the mind-body connection, offering a path toward 

sustainable weight management and overall metabolic balance. Overall in the context of obesity and metabolic disorders, Yoga 

offers a multi-dimensional therapeutic strategy that can influence stress physiology, autonomic function, systemic inflammation, 

and metabolic regulation-factors that are increasingly recognized as critical modulators of gut microbiota composition. 

 

3.3.1: Yoga and Stress Regulation via the HPA Axis and Autonomic Nervous System 

Chronic psychological stress is a well-established contributor to metabolic dysfunction and obesity,  [84-86] largely mediated 

through dysregulation of the hypothalamic–pituitary–adrenal (HPA) axis and sympathetic over activation.[87, 88] Persistent 

activation of this stress-response system leads to elevated cortisol levels, disrupted circadian rhythms, increased visceral 

adiposity, and altered gut microbiota profiles.[89, 90] 

 

Multiple studies have shown that Yoga significantly reduces perceived stress and enhances stress adaptability. A randomized 

controlled trial demonstrated that regular Yoga practice improved heart rate variability (HRV) and reduced stress levels among 

mental health professionals, suggesting enhanced parasympathetic activity.[91] Similar results were observed in other Yoga 

interventions that improved stress resilience and autonomic balance in distressed populations. [92, 93] 

 

The ability of Yoga is to activate the parasympathetic nervous system-the “rest-and-digest” branch of the autonomic nervous 

system-has been supported by physiological studies. These have reported increased parasympathetic tone and reductions in 

salivary cortisol following Yoga interventions [94,95], while others observed improved cardiac vagal modulation in experienced 

Yoga practitioners. These shifts toward parasympathetic dominance not only promote relaxation but may also enhance gut 

motility and barrier integrity, creating a more favorable environment for microbial diversity and balance. 

 

3.3.2:  Anti-inflammatory Effects of Yoga 

Low-grade chronic inflammation is a hallmark of obesity and a key driver of insulin resistance and metabolic disease. [96] This 

inflammatory state is closely tied to gut dysbiosis, where microbial imbalances trigger immune activation through mechanisms 

such as increased lipopolysaccharide (LPS) translocation and cytokine release.[97] 

 

Emerging evidence suggests that Yoga can modulate inflammatory pathways. Reviews have highlighted how mind–body 

therapies, including Yoga, downregulate pro-inflammatory gene expression and reduce levels of cytokines like IL-6 and TNF-α.  
Additional studies demonstrated that Yoga interventions reduce systemic inflammation and oxidative stress in individuals with 

chronic stress and pain conditions. [98-99] These effects likely involve modulation of the HPA axis, autonomic nervous system, and 

epigenetic changes like altered DNA methylation. By reducing inflammation, yoga may restore gut barrier integrity, lower 

permeability, and support beneficial microbes, helping maintain gut microbiota balance in obesity. 

 

3.3.3: Yoga and Metabolic Health 

Beyond its effects on stress and inflammation, Yoga has shown promise in improving metabolic parameters directly associated 

with obesity. Yoga practices have been associated with reductions in waist circumference, body mass index (BMI), blood 

pressure, and insulin resistance. One study observed that Yoga increased serum adiponectin-a hormone that enhances insulin 

sensitivity-and improved multiple components of metabolic syndrome in obese postmenopausal women[100] .Similarly, a pilot 

trial found that restorative Yoga significantly improved glucose control, lipid profiles, and markers of cardiovascular risk in adults 

with metabolic syndrome [101] 

 

These changes may indirectly improve gut microbiota by reducing glucose and lipids, which limits harmful microbes and supports 

SCFA-producing bacteria. Higher adiponectin and lower leptin also aid energy balance and gut barrier function. 

 

3.3.4: Hypothetical Model of Yoga Therapy in the Prevention of Gut Microbial Dysbiosis and Obesity 

Based on the existing literature, we propose an integrative model that illustrates how Yoga therapy may act through 

neuroendocrine, microbial, and immune mechanisms to prevent or mitigate obesity and gut dysbiosis. Central to this model is the 

recognition that chronic stress plays a pivotal role in the development and persistence of obesity, primarily through dysregulation 
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of the hypothalamic-pituitary-adrenal (HPA) axis. Prolonged activation of this axis leads to elevated cortisol levels, which in turn 

promote visceral adiposity, insulin resistance, and widespread metabolic dysfunction. [102] These elevated glucocorticoids also 

disrupt appetite regulation by interfering with leptin and ghrelin signaling pathways, thereby encouraging hyperphagia and weight 

gain. Importantly, these stress-induced hormonal changes extend beyond metabolic consequences, exerting profound effects on 

the gut-brain axis. Increased intestinal permeability and alterations in gut microbial composition hallmarks of gut dysbiosis are 

strongly linked to this neuroendocrine disturbance. 

 

Numerous studies have demonstrated that obesity is associated with distinct alterations in the composition and diversity of gut 

microbiota, particularly a higher Firmicutes/Bacteroidetes ratio, reduced short-chain fatty acid (SCFA)-producing bacteria, and 

increased endotoxin-producing strains.[103,104] These microbial shifts contribute to low-grade systemic inflammation via 

lipopolysaccharide (LPS) leakage into circulation- a process termed metabolic endotoxemia- which promotes insulin resistance 

and fat storage.[105] Moreover, dysbiosis alters bile acid metabolism, energy harvest, and immune function, thereby reinforcing 

the obesogenic state. 

 

Yoga, as a mind-body intervention, offers a non-pharmacological approach to preventing and managing obesity by simultaneously 

targeting neuroendocrine, immune, and microbial pathways. Through the reduction of psychological stress and improved 

autonomic balance, Yoga attenuates HPA axis overactivity, as evidenced by decreased salivary cortisol levels and enhanced vagal 

tone.[106] This neurophysiological shift contributes to improved regulation of gut barrier function and reduced intestinal 

inflammation, which are critical for maintaining microbial homeostasis. The proposed mechanisms through which Yoga may 

influence gut dysbiosis in the context of obesity are illustrated in Figure 2. Recent studies have demonstrated the positive impact 

of Yoga and meditation practices on gut microbiota composition. For example, long-term practitioners of Yoga and meditation 

exhibited higher abundances of beneficial microbial genera such as Faecalibacterium, Bifidobacterium, and Akkermansia, all of 

which are associated with anti-inflammatory and anti-obesogenic effects.[107-109] These microbial changes are hypothesized to 

result from vagus nerve stimulation, improved mood and behavior, and reduced sympathetic nervous system activity. Meditation 

retreats have also shown rapid shifts in the gut microbiome toward an anti-inflammatory profile, suggesting that intensive Yoga-

based interventions can modulate microbial communities within short periods.[110,111] 

 
Figure 2. Proposed mechanisms through which Yoga may influence gut dysbiosis in the context of obesity. 

 

Yoga play a major role to improve immune function adds another layer of protection against dysbiosis and obesity. Several studies 

and meta-analyses have reported increases in key immunological markers such as secretory IgA, CD4+, and NK cell activity in 

Yoga practitioners.[112-114] These immune factors are known to influence gut microbial structure by supporting mucosal immunity 

and restricting the overgrowth of pathogenic bacteria. Furthermore, by lowering systemic inflammatory markers such as CRP, 

IL-6, and TNF-α, Yoga may interrupt the feedback loop between inflammation, microbiota imbalance, and metabolic 

dysfunction.[115] 

 

In addition to stress and immune regulation, Yoga affects the gut-brain axis through behavioral and hormonal pathways. Practices 

such as cyclic meditation, pranayama, and mindful movement have been associated with improved cognitive control, reduced 

emotional eating, and better mood regulation-all of which are crucial for sustainable obesity management.[116]  Improved vagal 

tone via Yoga may also enhance gut motility, serotonin release, and nutrient sensing, all of which influence appetite and energy 

balance. Collectively, these findings support a hypothetical model in which Yoga therapy exerts multi-level benefits to prevent 

obesity by restoring gut microbial balance, reducing HPA axis activity, enhancing immune surveillance, and modulating gut-
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brain communication.[117] This integrative approach aligns with the current understanding of obesity as a multifactorial condition 

involving endocrine, neural, microbial, and psychological dimensions. 

 

DISCUSSION 
The growing literature on the gut microbiota–obesity relationship highlights a complex interaction between host metabolism and 

microbial ecology. Obesity is consistently associated with dysbiosis, marked by a higher Firmicutes/Bacteroidetes ratio and 

reduced microbial diversity. These changes promote caloric overextraction, chronic inflammation, and weakened gut barrier 

function—factors that worsen metabolic dysfunction. This review synthesized the mechanisms linking gut microbiota to obesity 

and explored how Yoga, as a mind-body practice, may influence these pathways. 

 

Mechanistically, microbiota-mediated effects such as SCFA production, immune modulation, and gut-brain axis signaling impact 

metabolic health. Concurrently, psychophysiological studies show that Yoga improves stress responses and autonomic function, 

which also affect gut microbial balance. However, most evidence comes from small, observational studies with variable Yoga 

protocols, limiting causal conclusions and generalizability. 

 

Despite these challenges, the overlap between stress-induced metabolic disturbances and gut dysbiosis supports further study of 

Yoga’s therapeutic potential. Yoga may indirectly promote microbial homeostasis via neuroendocrine and immune pathways, 

making it a promising tool in integrative metabolic care. Future research should focus on rigorous trials incorporating microbiome 

analysis, endocrine measures, and clinical outcomes. Personalizing approaches based on individual microbiota profiles may 

further enhance effectiveness. 

 

CONCLUSION 
With obesity as a persistent global health challenge, integrative strategies are urgently needed. This review presents Yoga as a 

potential multifaceted intervention targeting stress, autonomic regulation, and inflammation—key factors influencing gut 

microbiota and metabolic health. While current evidence is preliminary, it suggests Yoga could serve as a holistic tool to support 

microbial balance and metabolic function. Continued interdisciplinary research is vital to validate these connections, uncover 

mechanisms, and develop effective clinical applications. 

 

Financial Support and Sponsorship 

Nil. 

 

Conflicts of interest 

There are no conflicts of interest 

 

REFERENCES 
1. Balasundaram P, Daley SF. Public Health Considerations Regarding Obesity. [Updated 2025 Feb 15]. In: StatPearls 

[Internet]. Treasure Island (FL): StatPearls Publishing; 2025 Jan-. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK572122/ 

2. Islam ANMS, Sultana H, Nazmul Hassan Refat M, Farhana Z, Abdulbasah Kamil A, Meshbahur Rahman M. The global 

burden of overweight-obesity and its association with economic status, benefiting from STEPs survey of WHO member 

states: A meta-analysis. Prev Med Rep. 2024 Sep 5;46:102882. doi: 10.1016/j.pmedr.2024.102882. PMID: 39290257; 

PMCID: PMC11406007. 

3. World Health Organization. One in Eight People Are Now Living with Obesity. [Internet]. Published 1 March 2024. 

Available from: https://www.who.int/news/item/01-03-2024-one-in-eight-people-are-now-living-with-obesity 

[Accessed 1 May 2025]. 

4. World Health Organization. Obesity and Overweight. [Internet]. Available from: https://www.who.int/news-room/fact-

sheets/detail/obesity-and-overweight 

5. Han TS, Lean ME. A clinical perspective of obesity, metabolic syndrome and cardiovascular disease. JRSM Cardiovasc 

Dis. 2016 Feb 25;5:2048004016633371. doi: 10.1177/2048004016633371. PMID: 26998259; PMCID: PMC4780070. 

6. Yashi K, Daley SF. Obesity and Type 2 Diabetes. [Updated 2023 Jun 19]. In: StatPearls [Internet]. Treasure Island (FL): 

StatPearls Publishing; 2025 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK592412/ 

7. Fabbrini E, Sullivan S, Klein S. Obesity and nonalcoholic fatty liver disease: biochemical, metabolic, and clinical 

implications. Hepatology. 2010 Feb;51(2):679-89. doi: 10.1002/hep.23280. PMID: 20041406; PMCID: PMC3575093. 

8. Akil L, Ahmad HA. Relationships between obesity and cardiovascular diseases in four southern states and Colorado. J. 

Health Care Poor Underserved. 2011;22(4 Suppl):61-72. doi: 10.1353/hpu.2011.0166. PMID: 22102306; PMCID: 

PMC3250069. 

9. Pati S, Irfan W, Jameel A, Ahmed S, Shahid RK. Obesity and Cancer: A Current Overview of Epidemiology, 

Pathogenesis, Outcomes, and Management. Cancers (Basel). 2023 Jan 12;15(2):485. doi: 10.3390/cancers15020485. 

PMID: 36672434; PMCID: PMC9857053. 

10. Dana R, Bannay A, Bourst P, Ziegler C, Losser MR, Gibot S, Levy B, Audibert G, Ziegler O. Obesity and mortality in 

critically ill COVID-19 patients with respiratory failure. Int. J. Obes. (Lond.). 2021 Sep;45(9):2028-2037. doi: 

10.1038/s41366-021-00872-9. Epub 2021 Jun 10. PMID: 34112941; PMCID: PMC8190754. 

11. National Heart, Lung, and Blood Institute. Overweight and Obesity. Causes and Risk Factors. Updated March. 2022 

Mar 24;24. 

http://www.verjournal.com/


 
VASCULAR & ENDOVASCULAR REVIEW 

www.VERjournal.com 

 

 

Exploring the Role of Yoga in Modulating Gut Microbiota in Obesity: A Narrative Review of Mechanistic Insights and Integrative 
Potential 

 

84 

 

12. Guinane CM, Cotter PD. Role of the gut microbiota in health and chronic gastrointestinal disease: understanding a 

hidden metabolic organ. Ther. Adv. Gastroenterol. 2013 Jul;6(4):295-308. doi: 10.1177/1756283X13482996. PMID: 

23814609; PMCID: PMC3667473. 

13. Breton J, Galmiche M, Déchelotte P. Dysbiotic Gut Bacteria in Obesity: An Overview of the Metabolic Mechanisms 

and Therapeutic Perspectives of Next-Generation Probiotics. Microorganisms. 2022 Feb 16;10(2):452. doi: 

10.3390/microorganisms10020452. PMID: 35208906; PMCID: PMC8877435. 

14. Portincasa P, Khalil M, Graziani A, Frühbeck G, Baffy G, Garruti G, Di Ciaula A, Bonfrate L. Gut microbes in metabolic 

disturbances. Promising role for therapeutic manipulations?. Eur. J. Intern. Med. 2024 Jan 1;119:13-30. 

15. Redondo-Useros N, Nova E, González-Zancada N, Díaz LE, Gómez-Martínez S, Marcos A. Microbiota and lifestyle: a 

special focus on diet. Nutrients. 2020 Jun 15;12(6):1776. 

16. Woodyard C. Exploring the therapeutic effects of yoga and its ability to increase quality of life. Int. J. Yoga. 2011 

Jul;4(2):49-54. doi: 10.4103/0973-6131.85485. PMID: 22022122; PMCID: PMC3193654. 

17. Cahn BR, Goodman MS, Peterson CT, Maturi R, Mills PJ. Yoga, meditation and mind-body health: increased BDNF, 

cortisol awakening response, and altered inflammatory marker expression after a 3-month yoga and meditation retreat. 

Front. Hum. Neurosci. 2017 Jun 26;11:315. 

18. Takiishi T, Fenero CIM, Câmara NOS. Intestinal barrier and gut microbiota: Shaping our immune responses throughout 

life. Tissue Barriers. 2017 Oct 2;5(4):e1373208. doi: 10.1080/21688370.2017.1373208. Epub 2017 Sep 28. PMID: 

28956703; PMCID: PMC5788425. 

19. Thursby E, Juge N. Introduction to the human gut microbiota. Biochem. J. 2017 May 16;474(11):1823-1836. doi: 

10.1042/BCJ20160510. PMID: 28512250; PMCID: PMC5433529. 

20. Hou K, Wu ZX, Chen XY, Wang JQ, Zhang D, Xiao C, Zhu D, Koya JB, Wei L, Li J, Chen ZS. Microbiota in health 

and diseases. Signal Transduct. Target. Ther. 2022 Apr 23;7(1):135. 

21. Wang B, Yao M, Lv L, Ling Z, Li L. The human microbiota in health and disease. Engineering. 2017 Feb 1;3(1):71-82. 

22. Sender R, Fuchs S, Milo R. Are we really vastly outnumbered? Revisiting the ratio of bacterial to host cells in humans. 

Cell. 2016 Jan 28;164(3):337-40. 

23. American Society for Microbiology. FAQ: Human Microbiome. Washington (DC): American Society for 

Microbiology; 2013. Available from: https://www.ncbi.nlm.nih.gov/books/NBK562894/. doi: 10.1128/AAMCol.1-

2013. 

24. Kandpal M, Indari O, Baral B, Jakhmola S, Tiwari D, Bhandari V, Pandey RK, Bala K, Sonawane A, Jha HC. Dysbiosis 

of Gut Microbiota from the Perspective of the Gut-Brain Axis: Role in the Provocation of Neurological Disorders. 

Metabolites. 2022 Nov 3;12(11):1064. doi: 10.3390/metabo12111064. PMID: 36355147; PMCID: PMC9692419. 

25. Huang R. Gut Microbiota: A Key Regulator in the Effects of Environmental Hazards on Modulates Insulin Resistance. 

Front. Cell Infect. Microbiol. 2022 Jan 17;11:800432. doi: 10.3389/fcimb.2021.800432. PMID: 35111696; PMCID: 

PMC8801599. 

26. Krajmalnik-Brown R, Ilhan ZE, Kang DW, DiBaise JK. Effects of gut microbes on nutrient absorption and energy 

regulation. Nutr. Clin. Pract. 2012 Apr;27(2):201-14. doi: 10.1177/0884533611436116. Epub 2012 Feb 24. PMID: 

22367888; PMCID: PMC3601187. 

27. Vrieze A, Holleman F, Zoetendal EG, de Vos WM, Hoekstra JB, Nieuwdorp M. The environment within: how gut 

microbiota may influence metabolism and body composition. Diabetologia. 2010 Apr;53(4):606-13. doi: 

10.1007/s00125-010-1662-7. Epub 2010 Jan 26. PMID: 20101384; PMCID: PMC2830587. 

28. Clarke SF, Murphy EF, Nilaweera K, Ross PR, Shanahan F, O'Toole PW, Cotter PD. The gut microbiota and its 

relationship to diet and obesity: new insights. Gut Microbes. 2012 May-Jun;3(3):186-202. doi: 10.4161/gmic.20168. 

Epub 2012 May 1. PMID: 22572830; PMCID: PMC3427212. 

29. Lee YK. Effects of diet on gut microbiota profile and the implications for health and disease. Biosci. Microbiota Food 

Health. 2013;32(1):1-12. doi: 10.12938/bmfh.32.1. Epub 2013 Jan 31. PMID: 24936357; PMCID: PMC4034294. 

30. Geng J, Ni Q, Sun W, Li L, Feng X. The links between gut microbiota and obesity and obesity related diseases. Biomed. 

Pharm. 2022 Mar 1;147:112678. 

31. Murphy EA, Velazquez KT, Herbert KM. Influence of high-fat diet on gut microbiota: a driving force for chronic 

disease risk. Curr. Opin. Clin. Nutr. Metab. Care. 2015 Sep;18(5):515-20. doi: 10.1097/MCO.0000000000000209. 

PMID: 26154278; PMCID: PMC4578152. 

32. Moreira AP, Texeira TF, Ferreira AB, Peluzio MD, Alfenas RD. Influence of a high-fat diet on gut microbiota, intestinal 

permeability and metabolic endotoxaemia. Br. J. Nutr. 2012 Sep;108(5):801-9. 

33. Cunningham AL, Stephens JW, Harris DA. Intestinal microbiota and their metabolic contribution to type 2 diabetes and 

obesity. J. Diabetes Metab. Disord. 2021 Dec;20(2):1855-70. 

34. Van Hul M, Neyrinck AM, Everard A, Abot A, Bindels LB, Delzenne NM, Knauf C, Cani PD. Role of the intestinal 

microbiota in contributing to weight disorders and associated comorbidities. Clin Microbiol Rev. 2024 Sep 

12;37(3):e0004523. doi: 10.1128/cmr.00045-23. Epub 2024 Jun 28. PMID: 38940505; PMCID: PMC11391702. 

35. Wu C, Yang F, Zhong H, Hong J, Lin H, Zong M, Ren H, Zhao S, Chen Y, Shi Z, Wang X. Obesity-enriched gut 

microbe degrades myo-inositol and promotes lipid absorption. Cell Host Microbe. 2024 Aug 14;32(8):1301-14. 

36. Hu X, Yu C, He Y, Zhu S, Wang S, Xu Z, You S, Jiao Y, Liu SL, Bao H. Integrative metagenomic analysis reveals 

distinct gut microbial signatures related to obesity. BMC Microbiol. 2024 Apr 5;24(1):119. 

37. Du W, Zou ZP, Ye BC, Zhou Y. Gut microbiota and associated metabolites: key players in high-fat diet-induced chronic 

diseases. Gut Microbes. 2025 Dec;17(1):2494703. doi: 10.1080/19490976.2025.2494703. Epub 2025 Apr 22. PMID: 

40260760; PMCID: PMC12026090. 

http://www.verjournal.com/


 
VASCULAR & ENDOVASCULAR REVIEW 

www.VERjournal.com 

 

 

Exploring the Role of Yoga in Modulating Gut Microbiota in Obesity: A Narrative Review of Mechanistic Insights and Integrative 
Potential 

 

85 

 

38. Overby HB, Ferguson JF. Gut Microbiota-Derived Short-Chain Fatty Acids Facilitate Microbiota:Host Crosstalk and 

Modulate Obesity and Hypertension. Curr. Hypertens. Rep. 2021 Feb 3;23(2):8. doi: 10.1007/s11906-020-01125-2. 

PMID: 33537923; PMCID: PMC7992370. 

39. den Besten G, van Eunen K, Groen AK, Venema K, Reijngoud DJ, Bakker BM. The role of short-chain fatty acids in 

the interplay between diet, gut microbiota, and host energy metabolism. J. Lipid Res. 2013 Sep;54(9):2325-40. doi: 

10.1194/jlr.R036012. Epub 2013 Jul 2. PMID: 23821742; PMCID: PMC3735932. 

40. Yu M, Yu B, Chen D. The effects of gut microbiota on appetite regulation and the underlying mechanisms. Gut 

Microbes. 2024 Jan-Dec;16(1):2414796. doi: 10.1080/19490976.2024.2414796. Epub 2024 Nov 6. PMID: 39501848; 

PMCID: PMC11542600. 

41. Yin W, Romeo S, Chang S, Grishin NV, Hobbs HH, Cohen JC. Genetic variation in ANGPTL4 provides insights into 

protein processing and function. J Biol Chem. 2009 May 8;284(19):13213-22. doi: 10.1074/jbc.M900553200. Epub 

2009 Mar 7. PMID: 19270337; PMCID: PMC2676053. 

42. Tazi A, Araujo JR, Mulet C, Arena ET, Nigro G, Pédron T, Sansonetti PJ. Disentangling Host-Microbiota Regulation 

of Lipid Secretion by Enterocytes: Insights from Commensals Lactobacillus paracasei and Escherichia coli. mBio. 2018 

Sep 4;9(5):e01493-18. doi: 10.1128/mBio.01493-18. PMID: 30181250; PMCID: PMC6123438. 

43. Benhamed F, Denechaud PD, Lemoine M, Robichon C, Moldes M, Bertrand-Michel J, Ratziu V, Serfaty L, Housset C, 

Capeau J, Girard J, Guillou H, Postic C. The lipogenic transcription factor ChREBP dissociates hepatic steatosis from 

insulin resistance in mice and humans. J Clin Invest. 2012 Jun;122(6):2176-94. doi: 10.1172/JCI41636. Epub 2012 May 

1. PMID: 22546860; PMCID: PMC3366390. 

44. Wu SA, Kersten S, Qi L. Lipoprotein Lipase and Its Regulators: An Unfolding Story. Trends Endocrinol Metab. 2021 

Jan;32(1):48-61. doi: 10.1016/j.tem.2020.11.005. Epub 2020 Dec 1. PMID: 33277156; PMCID: PMC8627828. 

45. Iizuka K, Takao K, Yabe D. ChREBP-Mediated Regulation of Lipid Metabolism: Involvement of the Gut Microbiota, 

Liver, and Adipose Tissue. Front Endocrinol (Lausanne). 2020 Dec 3;11:587189. doi: 10.3389/fendo.2020.587189. 

PMID: 33343508; PMCID: PMC7744659. 

46. Boulangé CL, Neves AL, Chilloux J, Nicholson JK, Dumas ME. Impact of the gut microbiota on inflammation, obesity, 

and metabolic disease. Genome Med. 2016 Apr 20;8(1):42. doi: 10.1186/s13073-016-0303-2. PMID: 27098727; 

PMCID: PMC4839080. 

47. Khan MJ, Gerasimidis K, Edwards CA, Shaikh MG. Role of Gut Microbiota in the Aetiology of Obesity: Proposed 

Mechanisms and Review of the Literature. J Obes. 2016;2016:7353642. doi: 10.1155/2016/7353642. Epub 2016 Sep 

15. PMID: 27703805; PMCID: PMC5040794. 

48. Amiri P, Hosseini SA, Ghaffari S, Tutunchi H, Ghaffari S, Mosharkesh E, Asghari S, Roshanravan N. Role of butyrate, 

a gut microbiota derived metabolite, in cardiovascular diseases: a comprehensive narrative review. Front Pharmacol. 

2022 Feb 2;12:837509. 

49. Zeng X, Gao X, Peng Y, Wu Q, Zhu J, Tan C, Xia G, You C, Xu R, Pan S, Zhou H, He Y, Yin J. Higher Risk of Stroke 

Is Correlated With Increased Opportunistic Pathogen Load and Reduced Levels of Butyrate-Producing Bacteria in the 

Gut. Front Cell Infect Microbiol. 2019 Feb 4;9:4. doi: 10.3389/fcimb.2019.00004. PMID: 30778376; PMCID: 

PMC6369648. 

50. Kaltsas A, Giannakodimos I, Markou E, Adamos K, Stavropoulos M, Kratiras Z, Zachariou A, Dimitriadis F, Sofikitis 

N, Chrisofos M. The Role of Gut Microbiota Dysbiosis in Erectile Dysfunction: From Pathophysiology to Treatment 

Strategies. Microorganisms. 2025 Jan 23;13(2):250. doi: 10.3390/microorganisms13020250. PMID: 40005617; 

PMCID: PMC11857656. 

51. Zhang M, Zhou C, Li X, Li H, Han Q, Chen Z, Tang W, Yin J. Interactions between gut microbiota, host circadian 

rhythms, and metabolic diseases. Adv Nutr. 2025 Mar 24:100416. 

52. Bishehsari F, Voigt RM, Keshavarzian A. Circadian rhythms and the gut microbiota: from the metabolic syndrome to 

cancer. Nat Rev Endocrinol. 2020 Dec;16(12):731-739. doi: 10.1038/s41574-020-00427-4. Epub 2020 Oct 26. PMID: 

33106657; PMCID: PMC8085809. 

53. Zhao E, Tait C, Minacapelli CD, Catalano C, Rustgi VK. Circadian rhythms, the gut microbiome, and metabolic 

disorders. Gastro Hep Advances. 2022 Jan 1;1(1):93-105. 

54. Ley RE, Bäckhed F, Turnbaugh P, Lozupone CA, Knight RD, Gordon JI. Obesity alters gut microbial ecology. Proc 

Natl Acad Sci U S A. 2005 Aug 2;102(31):11070-5. doi: 10.1073/pnas.0504978102. PMID: 16033831; PMCID: 

PMC55850. 

55. Mariat D, Firmesse O, Levenez F, Guimarães VD, Sokol H, Doré J, Corthier G, Furet J. The Firmicutes/Bacteroidetes 

ratio of the human microbiota changes with age. BMC Microbiol. 2009 Dec;9:1-6. 

56. Turnbaugh PJ, Ley RE, Mahowald MA, Magrini V, Mardis ER, Gordon JI. An obesity-associated gut microbiome with 

increased capacity for energy harvest. Nature. 2006 Dec 21;444(7122):1027-31. doi: 10.1038/nature05414. PMID: 

17183312. 

57. Cani PD, Possemiers S, Van de Wiele T, Guiot Y, Everard A, Rottier O, Geurts L, Naslain D, Neyrinck A, Lambert 

DM, Muccioli GG, Delzenne NM. Changes in gut microbiota control inflammation in obese mice through a mechanism 

involving GLP-2-driven improvement of gut permeability. Gut. 2009 Aug;58(8):1091-103. doi: 

10.1136/gut.2008.165886. Epub 2009 Feb 24. PMID: 19240062; PMCID: PMC2702831. 

58. Baothman OA, Zamzami MA, Taher I, Abubaker J, Abu-Farha M. The role of gut microbiota in the development of 

obesity and diabetes. Lipids Health Dis. 2016 Dec;15(1):1-8. 

59. Taneja DK. Yoga and Health. Indian J Community Med. 2014 Apr-Jun;39(2):68-72. doi: 10.4103/0970-0218.132716. 

http://www.verjournal.com/


 
VASCULAR & ENDOVASCULAR REVIEW 

www.VERjournal.com 

 

 

Exploring the Role of Yoga in Modulating Gut Microbiota in Obesity: A Narrative Review of Mechanistic Insights and Integrative 
Potential 

 

86 

 

60. Akdeniz Ş, Kaştan Ö. Perceived benefit of yoga among adults who have practiced yoga for a long time: a qualitative 
study. BioPsychoSocial Med. 2023 May 15;17(1):19. 

61. Digambarji S, Kokaje RS. Hathapradipika of Svatmarama. Lonavala, India: Kaivalyadhama, S.M.Y.M. Samiti, 1998. 

62. Digamberji S, Gharote ML. Gheranda Samhita. Lonavala, India: Kaivalyadhama S.M.Y.M Samiti, 1997. 

63. Kumar R, Rizvi MR, Saraswat S. Obesity and Stress: A Contingent Paralysis. Int J Prev Med. 2022 Jun 24;13:95. doi: 

10.4103/ijpvm.IJPVM_427_20. PMID: 35958362; PMCID: PMC9362746. 

64. Dhananjai S, Sadashiv, Tiwari S, Dutt K, Kumar R. Reducing psychological distress and obesity through Yoga practice. 

Int J Yoga. 2013 Jan;6(1):66-70. doi: 10.4103/0973-6131.105949. PMID: 23439736; PMCID: PMC3573546. 

65. Prashant N. A conceptual study on scientific anatomical approach towards yoga asana. Ayurpub. 2018;3(3):907–915. 

66. Das A, Das DK. Therapeutic effect of yoga in management of obesity. J Shanghai Jiaotong Univ (Med 

Sci).2020;11(7):647–655. 

67. Mondal S. Proposed physiological mechanisms of pranayama: A discussion. J Ayurveda Integr Med. 2024 Jan 

1;15(1):100877. 

68. Rao S, Pal R. Exploring the multidimensional health effects of Yogasana: A comprehensive overview. In: Yoga – 

Exploring the Health Benefits and Diverse Dimensions. IntechOpen; 2024. doi:10.5772/intechopen.1005096 

69. Jerath R, Edry JW, Barnes VA, Jerath V. Physiology of long pranayamic breathing: neural respiratory elements may 

provide a mechanism that explains how slow deep breathing shifts the autonomic nervous system. Med Hypotheses. 

2006 Jan 1;67(3):566-71. 

70. Arumugam V, Balakrishnan A, Annamalai G, Kumar V, Ponnurangam R, Sathya A. Physiological effects of pranayama 

on clinical practice: A mini-review. Int J Yogic Hum Mov Sports Sci. 2024;9(2):86-91. 

71. Maheshkumar K, Dilara K, Ravishankar P, Julius A, Padmavathi R, Poonguzhali S, Venugopal V. Effect of six months 

pranayama training on stress-induced salivary cortisol response among adolescents-Randomized controlled study. 

Explore (NY). 2022 Jul 1;18(4):463-6. 

72. Patil D, Chipade P. Importance of yoga in reversing lifestyle diseases. The Journal of Oriental Research 

Madras.2024;13:54–59. ISSN: 0022-3301. 

73. Batrakoulis A. Psychophysiological adaptations to yoga practice in overweight and obese individuals: a topical review. 

Diseases. 2022 Nov 17;10(4):107. 

74. Rshikesan PB, Subramanya P. Effect of integrated approach of yoga therapy on male obesity and psychological 

parameters-A randomised controlled trial. J Clin Diagn Res. 2016 Oct 1;10(10):KC01. 

75. Christodoulou E, Mpali T, Dimitriadou ME, Koutelidakis AE. Mindfulness, Gut–Brain Axis, and Health-Related 

Quality of Life: The Paradigm of IBD Patients. Healthcare. 2024 Jun 17;12(12):1209. MDPI. 

76. Impett EA, Daubenmier JJ, Hirschman AL. Minding the body: Yoga, embodiment, and well-being. Sex Res Soc Policy. 

2006 Dec;3:39-48. 

77. Fiori F, Aglioti SM, David N. Interactions between body and social awareness in yoga. J Altern Complement Med. 2017 

Mar 1;23(3):227-33. 

78. Dittmann KA, Freedman MR. Body awareness, eating attitudes, and spiritual beliefs of women practicing yoga. Eat 

Disord. 2009 Jun 25;17(4):273-92. 

79. Maderey AL. An overview of classical Yoga philosophy as a philosophy of embodied self-awareness. Hist Indian Philos. 

2017 Nov 22:263-70. 

80. Cook-Cottone CP. Mindfulness and yoga for self-regulation: A primer for mental health professionals. Springer 

Publishing Company; 2015 Apr 6. 

81. Chaudhry N, Bhandari RB, Gaur V. Yoga perspective on personal excellence and well-being. J Ayurveda Integr Med. 

2023 May 1;14(3):100717. 

82. Tyagi A, Cohen M. Oxygen consumption changes with yoga practices: a systematic review. J Evid Based Complement 

Alternat Med. 2013 Oct;18(4):290-308. 

83. Thakare V. Pranayama for Enhancing Respiratory and Cardiovascular Function. Ashok Yakkaldevi; 2021 Nov 16. 

84. Kuo WC, Bratzke LC, Oakley LD, Kuo F, Wang H, Brown RL. The association between psychological stress and 

metabolic syndrome: A systematic review and meta-analysis. Obes Rev. 2019 Nov;20(11):1651-64. 

85. Tomiyama AJ. Stress and obesity. Annu Rev Psychol. 2019 Jan 4;70(1):703-18. 

86. Abizaid A. Stress and obesity: The ghrelin connection. J Neuroendocrinol. 2019 Jul;31(7):e12693. 

87. Werdermann M, Berger I, Scriba LD, Santambrogio A, Schlinkert P, Brendel H, Morawietz H, Schedl A, Peitzsch M, 

King AJ, Andoniadou CL. Insulin and obesity transform hypothalamic-pituitary-adrenal axis stemness and function in 

a hyperactive state. Mol Metab. 2021 Jan 1;43:101112. 

88. Lucassen EA, Cizza G. The hypothalamic-pituitary-adrenal axis, obesity, and chronic stress exposure: sleep and the 

HPA axis in obesity. Curr Obes Rep. 2012 Dec;1:208-15. 

89. Tsang AH, Kolbe I, Seemann J, Oster H. Interaction of circadian and stress systems in the regulation of adipose 

physiology. Horm Mol Biol Clin Investig. 2014 Aug 1;19(2):103-15. 

90. Demori I, Grasselli E. The role of the stress response in Metabolic Dysfunction-Associated fatty liver disease: a 

psychoneuroendocrineimmunology-based perspective. Nutrients. 2023 Feb 3;15(3):795. 

91. Lin SL, Huang CY, Shiu SP, Yeh SH. Effects of Yoga on stress, stress adaption, and heart rate variability among mental 

health professionals: A randomized controlled trial. Worldviews Evid Based Nurs. 2015;12:236–45. 

92. Michalsen A, Jeitler M, Brunnhuber S, Lüdtke R, Büssing A, Musial F, et al. Iyengar Yoga for distressed women: A 3-

armed randomized controlled trial. Evid Based Complement Alternat Med. 2012;2012:408727. 

http://www.verjournal.com/


 
VASCULAR & ENDOVASCULAR REVIEW 

www.VERjournal.com 

 

 

Exploring the Role of Yoga in Modulating Gut Microbiota in Obesity: A Narrative Review of Mechanistic Insights and Integrative 
Potential 

 

87 

 

93. Köhn M, Persson Lundholm U, Bryngelsson IL, Anderzén-Carlsson A, Westerdahl E. Medical Yoga for patients with 

stress-related symptoms and diagnoses in primary health care: A randomized controlled trial. Evid Based Complement 

Alternat Med. 2013;2013:215348. 

94. Kumar S, Kumar B, Kumari R, Kumari M. Impact of Yoga on the human body's parasympathetic nervous system. Int J 

Pharm Clin Res. 2021;13:97–100. 

95. Eda N, Ito H, Akama T. Beneficial effects of Yoga stretching on salivary stress hormones and parasympathetic nerve 

activity. J Sports Sci Med. 2020;19:695–702. 

96. Khanna D, Khanna S, Khanna P, Kahar P, Patel BM. Obesity: a chronic low-grade inflammation and its markers. 

Cureus. 2022 Feb 28;14(2). 

97. Zhao MA, Chu J, Feng S, Guo C, Xue B, He K, Li L. Immunological mechanisms of inflammatory diseases caused by 

gut microbiota dysbiosis: A review. Biomed Pharmacother. 2023 Aug 1;164:114985. 

98. Cho HK, Moon W, Kim J. Effects of Yoga on stress and inflammatory factors in patients with chronic low back pain: 

A non-randomized controlled study. Eur J Integr Med. 2015;7:118–23. 

99. Harkess KN, Ryan J, Delfabbro PH, Cohen-Woods S. Preliminary indications of the effect of a brief Yoga intervention 

on markers of inflammation and DNA methylation in chronically stressed women. Transl Psychiatry. 2016;6:e965. 

100. Telles S, Sharma SK, Yadav A, Singh N, Balkrishna A. Effects of Yoga exercise on serum adiponectin and metabolic 

syndrome factors in obese postmenopausal women. J Altern Complement Med. 2012;18(7):633–9. 

101. Cramer H, Lauche R, Langhorst J, Dobos G. Restorative Yoga in adults with metabolic syndrome: A randomized, 

controlled pilot trial. J Altern Complement Med. 2009;15(11):1237–43. 

102. Bose M, Oliván B, Laferrère B. Stress and obesity: the role of the hypothalamic-pituitary-adrenal axis in metabolic 

disease. Curr Opin Endocrinol Diabetes Obes. 2009;16(5):340–6. 

103. Liu BN, Liu XT, Liang ZH, Wang JH. Gut microbiota in obesity. World J Gastroenterol. 2021;27(25):3837–50. 

104. Carrera-Quintanar L, et al. The Human Microbiota and Obesity: A Systematic Review. Int J Mol Sci. 2018;19(12):3827. 

105. Wen Y, et al. Gut microbiota affects obesity susceptibility in mice through gut metabolites. Front Microbiol. 

2024;15:1343511. 

106. Chao WC, et al. Yoga, physical activity, and probiotics in IBS: A randomized study. Complement Ther Clin Pract. 

2024;57:101892. 

107. Das M, et al. Mind-body techniques on stress-induced gut microbiota dysbiosis in asthmatics: A narrative review. Brain 

Behav Immun Health. 2024;5:100040. 

108. Raman M, et al. Isha Yoga, vegan diet, and Samyama meditation: Impact on gut microbiome. BMC Complement Med 

Ther. 2023;23(1):107. 

109. Swarup S, et al. Rapid microbiome shifts during arhatic Yoga meditation retreat. BMC Complement Med Ther. 

2025;25:51. 

110. Ningthoujam DS, et al. Roles of cyclic meditation in gut-brain axis regulation. Front Psychol. 2021;12:768031. 

111. Dalton A, et al. Exercise influence on the microbiome-gut-brain axis. Gut Microbes. 2019;10(5):555–68. 

112. Djalilova DM, et al. Impact of Yoga on inflammatory biomarkers: A systematic review. Biol Res Nurs. 2019;21(2):198–
209. 

113. Mishra B, et al. Effectiveness of Yoga in modulating immunity: A systematic review. Cureus. 2024;16(4). 

114. Vijayaraghava A, et al. Effect of Yoga on inflammation after exercise. J Clin Diagn Res. 2015;9(6):CC08. 

115. Djalilova DM, et al. Impact of Yoga on inflammatory biomarkers: A systematic review. Biol Res Nurs. 2019;21(2):198–
209. 

116. Ningthoujam DS, et al. Roles of cyclic meditation in gut-brain axis regulation. Front Psychol. 2021;12:768031. 

117. Singh A, Kishore PS, Khan S. From Microbes to Myocardium: A Comprehensive Review of the Impact of the Gut-

Brain Axis on Cardiovascular Disease. Cureus. 2024 Oct 5;16(10):e70877. doi: 10.7759/cureus.70877. PMID: 

39497887; PMCID: PMC11533101. 

http://www.verjournal.com/

	Exploring the Role of Yoga in Modulating Gut Microbiota in Obesity: A Narrative Review of Mechanistic Insights and Integrative Potential
	ABSTRACT
	How to Cite: Shringarika Mishra, Pooja Tripathi, Shoban Singh, Mamta Tiwari, (2025) Exploring the Role of Yoga in Modulating Gut Microbiota in Obesity: A Narrative Review of Mechanistic Insights and Integrative Potential, Vascular and Endovascular Rev...
	INTRODUCTION

	Financial Support and Sponsorship
	Conflicts of interest

