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ABSTRACT: 

Polycystic ovary syndrome (PCOS) is a heterogeneous endocrine-metabolic disorder characterized by hyperandrogenism, 

ovulatory dysfunction, insulin resistance, and metabolic abnormalities, with genetic, epigenetic, inflammatory, and 

environmental factors contributing to its pathogenesis. Increasing recognition of its multidimensional nature has encouraged 

interest in integrative approaches that complement contemporary endocrine management. This narrative review examines 

the interface between Ayurveda, Yoga, and modern endocrinology, emphasizing hormonal, metabolic, genetic, epigenetic, 

and molecular mechanisms relevant to PCOS. Current evidence indicates that genetic susceptibility, non-coding RNA 

regulation, impaired insulin signaling, oxidative stress, and ovarian cellular dysfunction form interconnected components 

of PCOS pathophysiology. Ayurvedic botanical interventions may influence metabolic, androgenic, inflammatory, and 

oxidative pathways, whereas Yoga may contribute through neuroendocrine regulation, metabolic improvement, stress 

modulation, and oxidative balance. However, mechanistic evidence remains heterogeneous, and traditional concepts should 

not be directly equated with specific molecular pathways without experimental validation. Integrating standardized 

interventions with molecular profiling, rigorous clinical evaluation, and personalized approaches may strengthen the 

translational relevance of Ayurveda and Yoga. Future interdisciplinary research incorporating genetics, multi-omics, and 

validated endocrine-metabolic outcomes could clarify their role within evidence-based, individualized PCOS management. 
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1. INTRODUCTION 

Polycystic ovary syndrome (PCOS) is a polyvital and polyethnic (complex) endocrine-metabolic disease in women of 

reproductive age, characterized by different combinations of hyperandrogenism, ovulatory dysfunction, and polycystic 

ovarian morphology (POM). Its clinical manifestation goes beyond reproductive abnormalities, but also includes insulin 

resistance, obesity, dyslipidemia and psychological disorders as well as a high risk of developing long term metabolic 

complications (Lakshmi et al., 2023). PCOS is now understood as a multisystem disorder, where there are complex 

interactions between genetic susceptibility, endocrine dysfunction, metabolic dysfunction and the environment. As such, 

the international guideline for PCOS stresses the need to attend to reproduction, metabolism, psychological and lifestyle 

aspects of the condition through the course of management (Teede et al., 2023). Its multi-dimensionality has sparked interest 

in therapeutic approaches that could target interrelated mechanisms in addition to isolated symptoms of the syndrome. 

Endocrine abnormalities such as excessive ovarian androgen production and altered hypothalamic–pituitary–ovarian 

signaling are tightly linked to metabolic abnormalities. Insulin resistance and compensatory hyperinsulinemia are especially 

relevant since insulin abnormalities can worsen ovarian androgen production and may also play a role in systemic metabolic 

abnormalities. In-depth molecular studies have shown that insulin secretion, signalling, and clearance are involved in the 

metabolic heterogeneity of PCOS (Herman et al., 2023). These processes are part of a larger pathophysiological network 

that includes abnormalities in adipose-tissue and inflammatory processes, oxidative stress, and altered follicle development 

(Stener-Victorin et al., 2024). Thus, reproductive and metabolic consequences of PCOS should not be viewed as 

independent entities, but rather as interrelated aspects of dysregulated endocrine and cellular homeostasis. 

Further adding to the biological complexity of PCOS are advances in molecular genetics and epigenetics. Genetic 

susceptibility is a combination of several loci and pathways related to gonadotropin action, steroidogenesis, metabolic 

regulation and ovarian function. Importantly, genetic predisposition interacts with epigenetic modifications and 
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environmental exposures, which may lead to large interindividual variation in phenotypes of PCOS (Chen et al., 2024). The 

understanding of such mechanisms has led research into a more comprehensive molecular knowledge with regards to 

disease pathogenesis and therapeutic response. Meanwhile, lifestyle changes are essential to the management of PCOS, and 

there is growing evidence that the complementary strategies used can affect metabolic, inflammatory, neuroendocrine, and 

reproductive functions via several mechanisms (Nandagopal et al., 2026). 

In this context, Ayurveda and Yoga have found attention as complementary therapies which can help in tackling lifestyle, 

metabolic, endocrine and psychosocial aspects of PCOS. Ayurvedic management involves dietary and behavioral changes 

along with the use of botanicals some of which have known insulin-sensitizing, antioxidant, anti-inflammatory and 

endocrine modulating properties (Singh et al., 2025). Likewise, Yoga is a synergistic blend of physical postures, breathing 

exercises, relaxation, and mind–body regulation and has been explored as an adjunctive tool in the management of PCOS 

(Singh et al., 2022). Yoga-based studies provide evidence that may indicate an impact beyond the psychological dimension 

to endocrine and metabolic parameters. Recent evidence synthesis has specifically focused on evaluating the alterations in 

anti-Müllerian hormone, androgen levels and metabolic parameters after Yoga intervention in women with PCOS (Chauhan 

et al., 2026). In general, integrative approaches that integrate naturopathy and Yoga highlight the importance of taking into 

account biological, behavioural, and psychosocial aspects when addressing the diverse manifestations of PCOS (Silwal et 

al., 2024). 

Although there has been an increasing interest in this type of approach, one of the most important scientific problems is to 

discriminate between the traditional therapeutic reasoning and the observed clinical effectiveness, and the molecular 

mechanisms that have been experimentally proven. It is not possible to assume that the traditional concepts are directly 

equivalent to specific genes, signaling pathways or endocrine processes. Thus, a mechanistically based synthesis is required 

to discern the true point of contact between modern endocrinology and molecular biology, and the evidence related to 

ayurveda and yoga. To this end, this narrative review provides insights into the hormonal, metabolic, genetic, epigenetic, 

cellular and molecular mechanisms of PCOS and critically reviews the potential impact of Ayurveda and Yoga on 

modifiable aspects of this web-like pathophysiological process. 

 

2. Contemporary Understanding of PCOS Pathophysiology 

2.1 Endocrine and Hormonal Dysregulation 

PCOS is a result of a combination of endocrine, reproductive and metabolic imbalances. Hyperandrogenism, impaired 

follicular maturation and anovulation are mediated by the interplay of dys-regulation of the hypothalamic-pituitary-ovarian 

axis, gonadotropin secretion and excessive ovarian androgen production. Developmental and evolutionary models also 

indicate that inherited susceptibility can be affected by environmental and metabolic factors, contributing to the 

heterogeneity of PCOS phenotype (Dumesic et al., 2023). This endocrine imbalance is exacerbated by hyperinsulinemia, 

which increases the activity of ovarian androgen production and lowers the production of hepatic sex hormone binding 

globulin, increasing the number of available androgens. On the other hand, excessive androgen can aggravate adipose and 

metabolic dysfunction. Thus, it is believed that tissue-specific insulin abnormalities affecting the skeletal muscle, adipose 

tissue, liver, and ovary establish an important mechanistic connection between the reproductive and metabolic 

manifestations (Zhao et al., 2023). 

 

2.2 Metabolic Dysfunction and Insulin Resistance 

Insulin resistance is a primary metabolic characteristic of PCOS and can happen even without obesity, but obesity often 

worsens insulin resistance. This insulin resistance leads to hyperinsulinemia and the imbalance of glucose and lipid 

metabolism. Of note, insulin-resistance is tissue specific, suggesting that PCOS is not simply the result of a single systemic 

signaling abnormality (Zhao et al., 2023). Metabolic dysfunction can then persist, leading to dyslipidemia, abnormalities 

of adipose tissue and increased cardiometabolic susceptibility. These insulin action and glucose regulation abnormalities 

lie at the heart of diabetes and are hallmarks of the broader metabolic abnormalities associated with chronic metabolic 

dysfunction (Rana et al., 2026). Lifestyle and complementary approaches have also been explored for metabolic disorders 

but need mechanistic and clinical validation for particular diseases, including PCOS (McBenedict et al., 2024). 

 

Table 1. Major endocrine and metabolic mechanisms relevant to PCOS pathophysiology 

Mechanism Principal alteration Pathophysiological consequence Reference 

Neuroendocrine 

dysfunction 

Altered gonadotropin 

regulation 

Hyperandrogenism, follicular 

dysfunction, and anovulation 

(Dumesic et al., 

2023) 

Insulin resistance Reduced tissue insulin 

responsiveness 

Hyperinsulinemia and amplification of 

androgen excess 

(Zhao et al., 2023) 

Metabolic dysfunction Impaired glucose and lipid 

homeostasis 

Increased systemic metabolic risk (Rana et al., 2026) 

Complementary metabolic 

approaches 

Lifestyle and alternative 

interventions 

Potential metabolic modulation requiring 

PCOS-specific validation 

(McBenedict et al., 

2024) 

 

The mechanisms summarized in Table 1 demonstrate the reciprocal relationship between metabolic and reproductive 

dysfunction. In particular, insulin resistance can intensify androgen excess, while hyperandrogenism and adipose 

dysfunction may further impair metabolic homeostasis. 
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2.3 Inflammation, Oxidative Stress, and Mitochondrial Dysfunction 

There is a close relationship between insulin resistance and metabolic stress and chronic low-grade inflammation and 

oxidative imbalance. This increased ROS and inflammatory signaling could result in decreased insulin sensitivity and 

decreased function of the ovarian cells, further contributing to endocrine-metabolic dysfunction. Thus, tissue-specific 

metabolic dysfunction can also impact ovarian function via systemic metabolic signaling (Zhao et al., 2023). Mitochondria 

might be a part of this network, given their involvement in energy metabolism and ROS production, but evidence for insulin 

resistance/metabolic dysfunction (references allocated to this section) is stronger than for detailed involvement in PCOS. 

Thus, the interpretation of mitochondrial function in the context of the overall metabolic and oxidative profile should be 

done with caution. 

In conclusion, PCOS is a multifaceted condition characterized by a complex interplay of factors such as endocrine 

dysfunction, hyperandrogenism, insulin resistance, metabolic disturbances, inflammation, oxidative stress, and ovarian 

abnormalities. These interactions may be further modulated by developmental and environmental factors and are likely to 

result in phenotypic heterogeneity (Dumesic et al., 2023). The relationships are summarized mechanically as shown in 

Figure 1. 

 
Figure 1. Integrated endocrine-metabolic pathophysiology of PCOS. 

 

The figure should show the interconnections between each of these factors and how they interact with each other, with the 

arrows pointing in both directions to show the bidirectional pathways in PCOS pathophysiology. 

 

3. Genetic, Epigenetic, and Molecular Basis of PCOS 

3.1 Genetic Susceptibility and Gene Function 

There is a significant genetic underpinning to PCOS, but this is complicated and no one single gene is responsible. Recent 

genetic findings suggest that there are several susceptibility loci that affect reproductive, endocrine and metabolic traits in 

a polygenetic manner. Genome-wide association studies (GWAS) have led to the identification of several loci involved in 

gonadotropin regulation, ovarian function, androgen biosynthesis and metabolic homeostasis that support the biological 

heterogeneity of the syndrome (Louwers et al., 2025). Thus, a genetic predisposition can create a molecular framework that 

is modulated by metabolic and environmental factors to give rise to the expression of the disease. This complexity also 

suggests that differences in clinical phenotypes, such as those in hyperandrogenism, ovulatory dysfunction and metabolic 

abnormalities, can be explained. 

 

3.2 Epigenetic and Non-Coding RNA Regulation 

Further, gene function in PCOS is influenced by other regulatory mechanisms outside of DNA sequence differences. 

Epigenetic processes may modify the transcriptional activity without changing the nucleotide sequence and thus may be a 

potential interface between genetic susceptibility and environmental or metabolic exposures. Non-coding RNAs are 

important regulators of gene expression, particularly within ovarian cells. Granulosa cell associated microRNAs, long non 

coding RNA and circular RNA are able to be involved with regulatory networks regulating proliferation, apoptosis, 

steroidogenesis, inflammation and follicular development (Liu & Fang, 2025). A dysregulation of these networks may thus 

play a role in the abnormalities in granulosa-cell function and ovarian dysfunction in PCOS. 

 

3.3 Molecular Signaling Networks in PCOS 

Eventually, all molecular anomalies associated with PCOS converge to common signaling pathways that regulate cell 

metabolism, cell growth, inflammation and ovarian activity. Genetic variations may affect pathways related to the action 

of the gonadotropins, steroidogenesis, and metabolic regulation (Louwers et al., 2025), and that changes in non-coding 

RNA activity can affect downstream gene expression and cellular responses (Liu & Fang, 2025). These regulatory 

mechanisms are not independent but form molecular networks that allow inherited susceptibility to interact with endocrine 

and metabolic disturbances. This implies that a more comprehensive, system-level perspective of the human physiology is 
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helpful when examining how molecular changes in one domain of regulation can have implications for interdependent 

reproductive and metabolic functions (Pacheco, 2025). 

 

Table 2. Major genetic and molecular regulatory mechanisms relevant to PCOS 

Mechanism Principal alteration Potential consequence in PCOS Reference 

Genetic susceptibility Polygenic variation and PCOS-

associated susceptibility loci 

Altered reproductive, endocrine, and 

metabolic regulation 

(Louwers et al., 

2025) 

Gene regulation Altered regulatory control of 

cellular functions 

Variation in ovarian and metabolic 

phenotypes 

(Louwers et al., 

2025) 

Non-coding RNAs Dysregulated miRNA, lncRNA, and 

circRNA networks 

Altered granulosa-cell function, 

steroidogenesis, proliferation, and 

apoptosis 

(Liu & Fang, 

2025) 

Systems-level 

molecular interactions 

Interdependence of physiological 

and cellular regulatory processes 

Integration of molecular abnormalities 

with broader physiological dysfunction 

(Pacheco, 2025) 

 

3.4 Cellular Dysfunction and Abnormal Folliculogenesis 

Granulosa cells play a role in follicular maturation, steroid metabolism and interaction with the ovarian microenvironment. 

Dysregulated ncRNA networks could disrupt granulosa-cell proliferation, apoptosis, steroidogenesis and other functions 

essential for the proper development of follicles (Liu & Fang, 2025). Normal selection and maturation of follicles can be 

impaired if these abnormalities in the cells are accompanied by other endocrine and metabolic changes that are genetically 

determined. PCOS can thus be considered as the result of a complex interplay of events from susceptibility through gene 

regulation to cellular dysfunction and the resulting abnormal ovarian phenotype. Genetic variation, regulatory RNAs, 

molecular networks, and ovarian cellular dysfunction all offer a mechanistic continuum of pathways linking susceptibility 

to disease expression. This relationship is summarised in Figure 2 and shows that genetic and regulatory changes can 

ultimately lead to ovarian dysfunction. 

 
Figure 2. Genetic, regulatory, and cellular mechanisms contributing to PCOS. 

The figure should illustrate that genetic susceptibility is an upstream factor that is responsible for genetic regulation and 

molecular signaling, which leads to altered non-coding RNA networks and granulosa-cell dysfunction. These mechanisms 

should converge to dysregulated steroidogenesis, abnormal follicular development and dysfunction of the ovary, 

representing the transition from genetic susceptibility to the cellular PCOS phenotype. 

 

4. Ayurvedic Perspective on PCOS 

4.1 Ayurvedic Conceptualization of PCOS 

Ayurveda is an individualized science which deals with reproductive health as a part of the totality of the diet, lifestyle, 

metabolism and reproductive function. While there is no classical equivalent to PCOS in Ayurveda, modern interpretations 

align its menstrual, metabolic and hormonal symptoms with the traditional concepts of reproductive health (Goyal, 2026). 

Investigations can now be used in conjunction with this, and objectively assess the hormonal abnormalities and fertility-

related parameters (Sharma, 2025). The concepts should therefore be based upon traditional thinking and give context to, 

rather than be synonymous with, molecular mechanisms. 
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4.2 Ayurvedic Therapeutic Approaches Relevant to PCOS 

In Ayurvedic oriented management, dietary modification, lifestyle control, medicinal plants and herbal formulations are 

included. Medicinal plants utilized in women health have various bioactive phytoconstituents that can exercise metabolic 

and physiological effects (Goyal et al., 2026). There is also more general literature on herbs and hormones, herbs and 

reproductive health, herbs and the physiology of women. Culinary herbs and spices can also influence obesity and weight 

management (Deekshith, 2024), while there is a growing trend in the literature on PCOS that focuses on nutritional and 

herbal interventions and reproductive and metabolic outcomes (Muhammed Saeed et al., 2025). However, traditional use 

should not be considered as evidence of efficacy in PCOS. 

 

4.3 Connecting Ayurvedic Interventions with Modern Biological Mechanisms 

The most solid connection between the science of Ayurvedic phytotherapy and modern endocrinology is the effects 

demonstrated on insulin resistance, androgen excess, lipid metabolism, inflammation, oxidative stress and ovarian function. 

The direct effects of curcumin on metabolic parameters and androgen levels have been tested in women with PCOS 

(Ghanbarzadeh-Ghashti et al., 2023). In the same way, Shatavari, (Asparagus racemosus) has been evaluated for its efficacy 

and safety in a randomized, placebo-controlled study in PCOS (Mhatre et al., 2026). These studies offer more of disease 

specific evidence than can be gained from traditional use alone. Overall, the thorough study of herbal therapeutics 

underscores the need for in-depth assessment of efficacy, safety, dosage, and biological impacts prior to clinical application 

(Allam et al., 2025). 

 

Table 3. Ayurvedic and herbal approaches relevant to PCOS 

Intervention/approach Biological relevance Potential implication Reference 

Integrative Ayurveda Hormonal and reproductive 

balance 

Multidimensional PCOS 

management 

(Goyal, 2026) 

Modern investigations Reproductive assessment Objective evaluation of 

abnormalities 

(Sharma, 2025) 

Medicinal plants Bioactive phytoconstituents Metabolic and physiological 

modulation 

(Goyal et al., 2026) 

Reproductive herbal 

approaches 

Hormonal/menstrual health Potential reproductive support (White, 2022; Roni et al., 

2024) 

Herbal remedies Physiological homeostasis General phytotherapeutic 

rationale 

(Bachynski, 2024) 

Culinary herbs/spices Obesity and metabolism Potential weight-management 

relevance 

(Deekshith, 2024) 

Curcumin Metabolism and androgen 

regulation 

PCOS-specific 

metabolic/endocrine effects 

(Ghanbarzadeh-Ghashti 

et al., 2023) 

Herbal/nutritional 

interventions 

PCOS metabolic-reproductive 

dysfunction 

Multitarget therapeutic 

potential 

(Muhammed Saeed et al., 

2025) 

Shatavari PCOS management Clinical efficacy and safety (Mhatre et al., 2026) 

Evidence-based herbal 

therapy 

Clinical validation Need for controlled evaluation (Allam et al., 2025) 

 

Overall, there is no direct equivalence between the traditional concepts and molecular pathways that makes Ayurvedic 

interventions most appropriately connect to modern PCOS biology through experimentally measurable outcomes. The 

possible endocrine-metabolic target to which botanical/lifestyle approaches are related is summarized in Figure 3. 

 
 

Figure 3. Proposed interface between Ayurvedic interventions and biological mechanisms relevant to PCOS. 
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There should be a connection between potential effects on insulin sensitivity, androgen regulation, lipid metabolism, 

inflammation, oxidative stress, ovarian function, and Ayurvedic dietary, lifestyle and botanical advice in PCOS, and the 

proposed mechanisms should be differentiated from the evidence in PCOS. 

 

5. Yoga in PCOS: From Neuroendocrine Regulation to Molecular Effects 

5.1 Neuroendocrine and Hormonal Regulation 

Yoga is a mind–body practice that integrates the practice of yoga postures, breathing exercises, relaxation, and meditation, 

which could potentially affect the regulation of the physiological and psychological realms (Murugesan, 2025). In PCOS, 

it is also of relevance in the neuroendocrine and hormonal disturbances related to reproductive dysfunction. Some direct 

clinical evidence suggests that Integrated Naturopathy and Yoga interventions can impact testosterone levels as well as 

psychological parameters in women with PCOS (Shetty et al., 2024). These observations suggest that Yoga might be 

considered as an adjunctive intervention to endocrine regulation, but to do so, the components of multicomponent 

interventions must not be always mechanistically separable. 

 

5.2 Metabolic Regulation and Insulin Sensitivity 

Another area of potential treatment with Yoga-based interventions is metabolic dysfunction. The effect of yoga on 

dyslipidemia and cardiovascular-metabolic regulation have been studied and may influence lipid-related risk factors (Tyagi 

et al., 2022). More specifically, Yoga intervention in PCOS women has shown improvement in various metabolic 

parameters and quality of life, highlighting its relevance for the metabolic aspect of the syndrome (Patil et al., 2023). In 

particular, metabolic dysfunction and reproductive abnormalities often go hand-in-hand in PCOS, so such benefits might 

be significant. 

 

5.3 Oxidative Stress and Mind–Body Mechanisms 

Oxidative and psychological stress are other possible ways that yoga can impact PCOS. The effects of short-term integrated 

naturopathy and Yoga approach has been assessed in women with PCOS with regard to oxidative stress and testosterone 

and mental health outcomes (Shetty et al., 2024). In addition, mindful practices can also influence stress responses, as these 

practices can interact with responses in attention, emotional regulation, and physiology (Bablis et al., 2025). But data from 

non-PCOS populations are only mechanistic and not direct evidence of PCOS specific molecular effects. 

 

Table 4. Potential physiological effects of Yoga relevant to PCOS 

Yoga-related domain Principal target Potential relevance to PCOS Reference 

Yoga therapy Mind–body regulation Support of physical and psychological 

homeostasis 

(Murugesan, 

2025) 

Yoga and dyslipidemia Lipid/metabolic regulation Potential improvement in 

cardiometabolic risk factors 

(Tyagi et al., 

2022) 

Mindfulness Stress and psychological 

regulation 

Potential modulation of stress-related 

physiological responses 

(Bablis et al., 

2025) 

Integrated naturopathy 

and Yoga 

Testosterone, oxidative stress, 

mental health 

Direct PCOS-specific endocrine and 

oxidative outcomes 

(Shetty et al., 

2024) 

Yoga intervention Metabolic parameters and 

quality of life 

PCOS-specific metabolic and clinical 

benefits 

(Patil et al., 2023) 

 

5.4 Integrating Yoga with Molecular PCOS Pathways 

There is some evidence that Yoga acts in several interrelated domains and not in any one molecular target. All these 

mechanisms—neuroendocrine regulation, metabolic improvement, reduction of oxidative stress, and psychological 

regulation—may interact to affect the endocrine-metabolic environment in PCOS. However, the evidence included in this 

section is stronger for clinical and physiological outcomes than for particular gene-expression or intracellular signaling 

mechanisms. Therefore, the direct molecular effects should be viewed with caution until evidence from PCOS-specific 

molecular studies is forthcoming. Figure 4 provides an overview of the proposed pathways. 
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Figure 4. Proposed neuroendocrine, metabolic, and mind–body pathways linking Yoga with PCOS outcomes. 

 

The Yoga practices should be demonstrated to interact with stress regulation, neuroendocrine function, metabolism and 

oxidative balance, and to converge on androgen regulation, metabolic parameters, psychological well-being, and 

reproductive function. Solid connections could be clinically assessed outcomes of PCOS, while proposed mechanistic links 

should be considered as indirect or emerging evidence. 

 

6. Bridging Ayurveda, Yoga, and Modern Endocrinology 

6.1 Integrative Framework for PCOS Management 

Given the heterogeneous nature of PCOS in relation to endocrine-metabolic processes, we suggest an integrative approach 

to the condition that incorporates biomedical evaluation, along with lifestyle and mind–body practices. Precision-oriented 

healthcare concepts (Kaushik, n.d.) could also be complemented by individualized models within the realm of alternative 

medicine, and transdisciplinary approaches showcase that biological, behavioral, and metabolic factors can all be taken into 

account. There might be a role for Ayurveda and Yoga in this framework in the form of lifestyle regulation and mind – 

body practices. Their use along with each other has been evaluated using traditional clinical outcomes in cardiometabolic 

disease (Balkrishna et al., 2025) and wider AYUSH and nature-cure perspectives focus on supporting mind–body and 

lifestyle interventions (Meenakumari, n.d; Tewani & Silwal, 2023). This evidence can present an integrative rationale but 

should not be understood as direct evidence for the efficacy in the context of PCOS. 

 

6.2 Translating Traditional Interventions into Molecular Evidence 

Traditional interventions need to be assessed using measurable biological mechanisms in order to be integrated with modern 

endocrinology. It has been suggested that zebrafish could be used for Ayurveda drug discovery and could help in the 

pharmacological and mechanistic studies of the bioactives from the traditional medicine (Gupta et al., 2025). Experimental 

assessment of integrative interventions can be further enhanced by scientific advances in methodology (Harit et al., 2024). 

However, don't equate traditional concepts with hormones, genes or signaling pathways without evidence. There is also a 

philosophical discussion on the need for critically reviewing concepts of disease, causation and therapeutic evidence for 

integrated medicine (Tresker, 2022). 

 

Table 5. Framework for integrating Ayurveda and Yoga with modern biomedical approaches 

Integrative domain Biomedical interface Potential relevance Reference 

Individualized medicine Precision-oriented care Personalized management (Kaushik, n.d.) 

Transdisciplinary care Metabolic assessment Biological–lifestyle integration (Kouser et al., 2026) 

Ayurveda and Yoga Clinical outcomes Combined intervention assessment (Balkrishna et al., 2025) 

AYUSH/mind–body care Supportive health Multidimensional management (Meenakumari, n.d.) 

Nature cure Lifestyle regulation Integrative health framework (Tewani & Silwal, 2023) 

Ayurveda drug discovery Experimental models Mechanistic validation (Gupta et al., 2025) 

Scientific advancement Emerging methodologies Improved intervention evaluation (Harit et al., 2024) 

Medical philosophy Evidence and causation Critical traditional–modern 

translation 

(Tresker, 2022) 

Interdisciplinary research Integrative scholarship Cross-disciplinary development (Pratiwi, 2025) 
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Therapeutic integration Multidisciplinary 

framework 

Conceptual integrative context (Malviya & Mishra, n.d.) 

 

6.3 Toward Evidence-Based Integrative Endocrinology 

A scientifically well founded model should link Ayurveda and Yoga to observable endocrine, metabolic, cellular and 

molecular phenomena. Interdisciplinary scholarship can support the collaboration between conventional and 

complementary sciences (Pratiwi, 2025), and integrative scholarship can give concept support to the multidisciplinary 

therapeutic approaches (Malviya & Mishra, n.d.). The traditional rationale to standardized intervention to biological target 

to mechanistic validations to clinical outcome is thus a suitable translational pathway. This framework allows for the use 

of TK in the creation of testable hypotheses and still have up to date evidence standards. 

 

7. Clinical and Translational Implications 

7.1 Personalised and Multi-dimensional Management of PCOS 

PCOS is a heterogeneous disorder and needs to be managed clinically for its reproductive, metabolic and lifestyle-related 

manifestations, and not with a single approach. The metabolic abnormalities linked to obesity can significantly impact long-

term health outcomes, highlighting the need to integrate weight management into a comprehensive approach to health and 

well-being (Goyal, 2026a). Health of the heart and blood fat also needs to be considered as metabolic risk can have 

implications beyond reproductive symptoms (Goyal, 2026b). Integrative management should thus be tailored to the 

predominant clinical phenotype, metabolic status, reproductive priorities and patient's needs. 

 

7.2 Reproductive Health and Clinical Translation 

Of special significance is the reproductive aspect, as menstrual irregularities, fertility problems, and pregnancy 

complications can have significant impacts on women with PCOS. A larger scope of reproductive health that includes 

fertility, pregnancy and wellbeing also emphasizes reproductive health outcomes and general physiological health 

(Vaamonde et al., 2022). There is thus a need for a more translational approach in the management of PCOS focusing on 

outcome measures that are clinically relevant, such as menstrual regularity, metabolic improvement, fertility, and quality 

of life. 

 

7.3 Safety, Standardization and Evidence-based Integration 

There are challenges to consider, including safety, dosage, formulation, bioavailability, and regulatory standards, when 

making herbal or phytochemical interventions a reality in the clinic. Plant material, extraction methods, active ingredients 

and dosage can affect efficacy and/or adverse reactions. Thus, the standardization and safety evaluation of phytochemicals 

are crucial prior to their confident inclusion in evidence-based therapeutic approaches (Karthikeyan et al., 2025). 

Complexity-based views on clinical reasoning also suggest that integrative healthcare is a process of interactions between 

biological, behavioral, therapeutic and patient-specific factors (Graham, 2023). This level of complexity helps to provide 

patient-specific care and also makes it even more critical to repeatable interventions and quantifiable clinical endpoints. 

 

Table 6. Major considerations for clinical translation of integrative PCOS management 

Translational domain Clinical consideration Implication Reference 

Weight management Obesity and metabolic health Individualized lifestyle management (Goyal, 2026a) 

Cardiometabolic health Lipid and cardiovascular risk Broader long-term risk management (Goyal, 2026b) 

Reproductive health Fertility, pregnancy, wellness Reproductive outcome-oriented care (Vaamonde et al., 

2022) 

Phytochemical therapy Safety, dosage, 

standardization 

Reliable and regulated clinical 

application 

(Karthikeyan et al., 

2025) 

Integrative clinical 

reasoning 

Complex patient–therapy 

interactions 

Personalized, multidimensional 

decision-making 

(Graham, 2023) 

 

8. Current Challenges, Research Gaps, and Future Perspectives 

While there is growing interest in using Ayurveda and Yoga in conjunction with the management of PCOS, there are still 

significant methodological and translational challenges. While evidence for nutritional and herbal interventions is growing, 

there are challenges in directly comparing results across studies due to the heterogeneity of botanical preparations, dosage, 

duration of interventions, participant characteristics, reference standards for diagnosis, and outcome measures (Muhammed 

Saeed et al., 2025). The same is true with traditional notions of therapy that are simply interpreted into the molecular lexicon 

but not directly validated in the lab. Standardized interventions, well-defined bioactive ingredients, sufficient sample size 

and randomized trials, and reproducible endocrine and metabolic measures should therefore be considered for future 

investigations. 

Another significant research gap is understanding the biological systems by which integrative interventions could influence 

PCOS. Future studies should expand symptom-based endpoints to include molecular endpoints such as gene expression, 

epigenetic regulation, non-coding RNAs, inflammatory mediators, oxidative-stress markers, insulin-signaling pathways, 

and ovarian cellular responses. New scientific technologies can be leveraged to integrate molecular profiling, experimental 

models, multi-omics, and computational analysis to explore complex biological responses to traditional and mind–body 

interventions (Harit et al., 2024). These strategies could serve to separate true associations from plausible mechanisms, and 

determine molecular signatures of therapeutic response. 
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Clinical heterogeneity is another challenge which is due to the fact that PCOS is comprised of various reproductive, 

metabolic and psychological phenotypes. Thus, future integrative research should focus on phenotype-specific and 

personalized approaches, and not on a one-size-fits-all therapeutic response. There is also a need for more attention to be 

paid to reproductive outcomes, including the function of menstruation, ovulation, fertility, pregnancy, and long-term 

women's health outcomes (Vaamonde et al., 2022). Finally, interdisciplinary efforts of endocrinologists, molecular 

biologists, geneticists, reproductive specialists, Ayurveda researchers and Yoga scientists will be the key for progress. The 

combination of thorough molecular investigation and standardized clinical research could help to define the role of 

traditional and mind–body medicine in the future management of PCOS, within an evidence-based precision framework. 

 

9. CONCLUSION 

PCOS is a complex and heterogeneous disorder with reproductive dysfunction, hyperandrogenism, insulin resistance and 

metabolic disturbances, inflammation, oxidative stress and genetic and epigenetic factors interacting through interconnected 

biological pathways. These relationships are now better understood, due to the advances of molecular endocrinology, and 

a transition is now underway from symptom management to the development of mechanistically guided and personalized 

therapies. In this context, Ayurvedic and Yoga therapy can be complementary therapies that can target lifestyle, metabolic, 

reproductive and mind–body aspects of PCOS. However, it is important to integrate these traditional approaches with 

modern endocrinology, but not necessarily to make a direct equivalence between the traditional concept and the molecular 

mechanism. With regard to the effects on metabolic homeostasis, androgen regulation, oxidative balance, psychological 

well-being and reproductive function, there is some evidence that ayurvedic botanicals and Yoga-based interventions may 

play a role.However, there is a range of evidence to support the idea that ayurvedic botanicals and Yoga-based interventions 

may impact metabolic homeostasis, androgen regulation, oxidative balance, psychological well-being and reproductive 

function. Therefore, standardization, safety assessment, mechanistic investigation and rigorous clinical evaluation are still 

vital for meaningful translation. Intersection of Ayurveda, Yoga, genetics, molecular biology and endocrinology will give 

an opportunity to create a multidimensional approach in managing PCOS. Incorporating molecular profiling, standardized 

interventions, solid clinical outcomes and personalized approaches will be central to future advances. This interdisciplinary 

research could help determine the effectiveness of integrative strategies for biological, for whom, and how they could be 

used in conjunction with evidence-based PCOS care. 

 

REFERENCES  

1. Allam, A. T., El-Shiekh, R. A., El-Dessouki, A. M., Gamil, N. M., Eisa, N. M., Ayoub, M. M., ... & Abou-Hussein, 

D. (2025). Pathophysiology, conventional treatments, and evidence-based herbal remedies of hair loss with a systematic 

review of controlled clinical trials. Naunyn-schmiedeberg's Archives of Pharmacology, 398(12), 16311-16354. 

2. Bablis, P., Day, R. R., Bablis, S., & Pollard, H. (2025). Why mindfulness matters in musculoskeletal therapies: a 

narrative review. Frontiers in Psychology, 16, 1518141. 

3. Bachynski, M. (2024). Nature's Cure: Healing the Body with Herbal Remedies. eBookIt. com. 

4. Balkrishna, A., Kukreti, A., Srivastava, D., Kumar, A., & Arya, V. (2025). Exploring the Efficacy of Integrating Yoga 

and Ayurveda for Hypertension Treatment. Current Hypertension Reviews, 21(3), 134-151. 

5. Chauhan, S., Muka, T., Najaf, S. S., Babu, A. M., Atmaca, L., Prémusz, V., & Karsai, I. (2026). Effects of yoga 

interventions on Anti-Müllerian hormone, androgen levels, and metabolic parameters in women with polycystic ovary 

syndrome: a systematic review. BMC Complementary Medicine and Therapies, 26(1), 133. 

6. Chen, Y., Wang, G., Chen, J., Wang, C., Dong, X., Chang, H. M., ... & Mu, L. (2024). Genetic and epigenetic 

landscape for drug development in polycystic ovary syndrome. Endocrine Reviews, 45(4), 437-459. 

7. Deekshith, C. (2024). Traditional Culinary Herbs and Spices for Obesity and Weight Management among Indian 

Migrants in Australia (Doctoral dissertation, La Trobe). 

8. Dumesic, D. A., Abbott, D. H., & Chazenbalk, G. D. (2023). An evolutionary model for the ancient origins of 

polycystic ovary syndrome. Journal of clinical medicine, 12(19), 6120. 

9. Ghanbarzadeh-Ghashti, N., Ghanbari-Homaie, S., Shaseb, E., Abbasalizadeh, S., & Mirghafourvand, M. (2023). The 

effect of Curcumin on metabolic parameters and androgen level in women with polycystic ovary syndrome: a randomized 

controlled trial. BMC Endocrine Disorders, 23(1), 40. 

10. Goyal, M. R., Chauhan, A., & Raja, K. (Eds.). (2026). Holistic Approaches for Women’s Sustainable Health: Volume 

4: Benefits of Vegetables and Medicinal Plants and Trees. CRC Press. 

11. Goyal, N. (2026). HEART HEALTH & CHOLESTEROL CONTROL & Holistic Management: A Natural Guide to 

Healthy Cholesterol and a Stronger Heart. NGO products. 

12. Goyal, N. (2026). OBESITY REVERSAL & HOLISTIC MANAGEMENT: Reset Your Body, Restore Balance. NGO 

products. 

13. Goyal, N. (2026). PCOS REVERSAL & HOLISTIC HARMONAL BALANCE: An Integrative Guide to Harmonal 

Balance. NGO products. 

14. Graham, K. D. (2023). The Use of Complexity Science to Explore Clinical Reasoning in Primary Health Care: A 

Mixed Methods Sequential Explanatory Design Using Naturopathy as a Case Study. University of Technology Sydney 

(Australia). 

15. Gupta, P., Hiremath, D., Bhusal, L., Singh, T. R., & Srivastava, A. (2025). Bridging Traditional and Modern Medicine: 

The Role of Zebrafish in Ayurveda Drug Discovery. 

16. Harit, A. K., Singh, M., Dubey, S., Biswas, D., Shahi, S., Sutaoney, P., ... & Natarajan, E. (Eds.). (2024). International 

Conference On Future Aspects of Science & Technology (ICFAST 2024). Idea Publishing. 



Genetics and Molecular Research 25 (19s): 2026     10 

17. Herman, R., Sikonja, J., Jensterle, M., Janez, A., & Dolzan, V. (2023). Insulin metabolism in polycystic ovary 

syndrome: secretion, signaling, and clearance. International journal of molecular sciences, 24(4), 3140. 

18. Karthikeyan, M., Mehta, A., Kumar, S. S., Mohan, H., & Usha, B. (2025). Safety, dosage, and regulatory aspects in 

the use of phytochemicals. In Medicinal Plants and Their Bioactives in Human Diseases (pp. 207-233). Cham: Springer 

Nature Switzerland. 

19. Kaushik, A. Shifting the Integrative Medicine Paradigm: Alternative Medicine-Based Constitutional Individualization 

Models for Developing Precision. 

20. Kouser, S., Sharma, S. V., Bhanu, A., Kukkupuni, S. K., & Vishnuprasad, C. N. (2026). A transdisciplinary framework 

for managing metabolic dysfunction associated steatotic liver disease. Frontiers in Pharmacology, 17, 1767844. 

21. Lakshmi, S., Manjunath, S. H., Sahana, S., Likhitha, M., Ramu, R., & Hema, B. P. (2023). A comprehensive 

assessment of polycystic ovary syndrome (PCOS): Influencing factors, prevalent comorbidities, and varied approaches to 

treatment. Int J Res Med Sci. 

22. Liu, L., & Fang, Y. (2025). The role of ovarian granulosa cells related-ncRNAs in ovarian dysfunctions: mechanism 

research and clinical exploration. Reproductive Sciences, 32(7), 2098-2120. 

23. Louwers, Y. V., Visser, J. A., Dunaif, A., & Laven, J. S. (2025). Polycystic ovary syndrome: origins and implications: 

genetics of polycystic ovary syndrome (PCOS). Reproduction, 170(5), e250126. 

24. Malviya, R. Sudhanshu Mishra. 

25. McBenedict, B., Orfao, A. L., Goh, K. S., Yau, R. C. C., Alphonse, B., Lima, J. M., ... & Abrahão III, A. (2024). The 

role of alternative medicine in managing type 2 diabetes: a comprehensive review. Cureus, 16(6). 

26. Meenakumari, R. Siddha. White Paper (Draft) on Ayush Interventions for Mind and Body Healt Ayush Interventions 

for Mind and Body Health. 

27. Mhatre, Y., Jadhav, P., Malik, A., Srivathsan, M., & Langade, D. G. (2026). Efficacy and safety of Shatavari root 

extract in women with polycystic ovarian syndrome: A randomized, double-blind, placebo-controlled trial. Frontiers in 

Endocrinology, 17, 1769773. 

28. Muhammed Saeed, A. A., Noreen, S., Awlqadr, F. H., Farooq, M. I., Qadeer, M., Rai, N., ... & Saeed, M. N. (2025). 

Nutritional and herbal interventions for polycystic ovary syndrome (PCOS): a comprehensive review of dietary approaches, 

macronutrient impact, and herbal medicine in management. Journal of Health, Population and Nutrition, 44(1), 143. 

29. Murugesan, R. (2025). Yoga Therapy for Health and Wellness. Addition Publishing House. 

30. Nandagopal, P. B., Jayakrishnan, G., Varghese Kaithamattathil, A., & Manickam, V. (2026). Integrating evidence-

based lifestyle and adjunct therapies for long-term management of polycystic ovary syndrome: mechanistic insights and 

clinical implications. Frontiers in Reproductive Health, 8, 1821411. 

31. Pacheco, J. (2025). The Human Body: A Universe Within. PMA Science LLC. 

32. Patil, A. D., Pathak, S. D., Kokate, P., Bhogal, R. S., Badave, A. S., Varadha, M., ... & Dalvi, P. D. (2023). Yoga 

intervention improves the metabolic parameters and quality of life among infertile women with polycystic ovary syndrome 

in indian population. International journal of yoga, 16(2), 98. 

33. Pratiwi, E. (2025). Abstract Book 2nd International Conference on Emerging Trends in Management, Technology, 

Social and Health Sciences—ICETMTSHS 2025. 

34. Rana, N. S., Vishvakarma, N. K., Sonkar, S. C., & Beg, M. M. A. (2026). Diabetes: A comprehensive review of the 

Indian landscape in contrast with global trends. World journal of diabetes, 17(2), 110701. 

35. Roni, M. A. H., Jami, M. A. B. S., Sultana, R., Areefin, P., Hossain, S., & Hossen, S. (2024). Traditional herbal 

interventions for premenstrual syndrome management: a comprehensive literature review. Int J Chem Biol Sci 

(IJCBS), 25(18), 120-40. 

36. Sharma, P. (2025). Role of Modern Investigations in Current Ayurveda Medical Practice in the purview of Vajikarana 

Tantra and Infertility Management. 

37. Shetty, B., Shetty, G. B., Nanjeshgowda, H. L., & Shetty, P. (2024). A randomized controlled trial in obese adults 

with polycystic ovarian syndrome: Examining the impact of short-term integrated naturopathy and yoga interventions on 

testosterone, oxidative stress, and mental health. International Journal of Yoga, 17(3), 195. 

38. Silwal, K., Chaturvedi, K., Kewalramani, N., & Nair, P. (2024). Beyond the Biological Realm: A Multidimensional 

Lens for PCOS Management with Naturopathy and Yoga–A Comprehensive Narrative Review. CAND Journal, 31(2), 18-

24. 

39. Singh, D., Kishore Chaturvedi, K., Singh, S., & Kandan, S. L. (2022). Effect of yoga on management of polycystic 

ovarian syndrome (PCOS): A systematic review. Journal of Complementary and Alternative Medical Research, 20(4), 1-

18. 

40. Singh, S., Arya, V., Mishra, R. K., Rajput, S. K., Mishra, S., & Rana, M. (2025). Mechanistic and 

Phytopharmacological Insights into Ayurvedic Botanicals for the Management of Polycystic Ovarian Syndrome. Journal 

of Ayurvedic and Herbal Medicine, 11(3), 64-69. 

41. Stener-Victorin, E., Teede, H., Norman, R. J., Legro, R., Goodarzi, M. O., Dokras, A., ... & Piltonen, T. T. (2024). 

Polycystic ovary syndrome. Nature reviews Disease primers, 10(1), 27. 

42. Teede, H. J., Tay, C. T., Laven, J. J., Dokras, A., Moran, L. J., Piltonen, T. T., ... & Joham, A. E. (2023). 

Recommendations from the 2023 international evidence-based guideline for the assessment and management of polycystic 

ovary syndrome. European journal of endocrinology, 189(2), G43-G64. 

43. Tewani, G. R., & Silwal, K. (2023). The Science Behind Philosophy of Nature Cure. Blue Rose Publishers. 

44. Tresker, S. (2022). Philosophy for a better medicine: conceptual and epistemological issues of disease and medical 

treatment (Doctoral dissertation, University of Antwerp). 



Genetics and Molecular Research 25 (19s): 2026     11 

45. Tyagi, R., Pannu, V., & Anand, A. (2022). Yoga for Dyslipidemia. The Principles and Practice of Yoga in 

Cardiovascular Medicine, 223. 

46. Vaamonde, D., Hackney, A. C., & Garcia-Manso, J. M. (Eds.). (2022). Fertility, pregnancy, and wellness. Elsevier. 

47. White, M. (2022). The intimate herbal: A Beginner's guide to herbal medicine for sexual health, pleasure, and 

hormonal balance. North Atlantic Books. 

48. Zhao, H., Zhang, J., Cheng, X., Nie, X., & He, B. (2023). Insulin resistance in polycystic ovary syndrome across 

various tissues: an updated review of pathogenesis, evaluation, and treatment. Journal of ovarian research, 16(1), 9. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


