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Abstract

One of the Sapta Dhatu (the seven primary tissues that support bodily growth and maintenance), Meda Dhatu has its roots
in Ayurveda. The view of adipose tissue as an endocrine organ with a fundamental purpose beyond energy storage has
shifted due to expanding knowledge. Meda Dhatu's principles were applied to modern adipose tissue biology in this
review. A systematic review found congruence between Meda Dhatu principles in Ayurveda and current adipose tissue
physiology and their therapeutic significance in metabolic diseases. A PRISMA 2020-compliant literature review was
conducted. Electronic databases were searched for peer-reviewed literature on Ayurvedic Meda Dhatu ideas, adipose
tissue biology, metabolic functions, and integrative medicine from 2000 to 2025. Modern research on adipose tissue,
adipokines, thermogenesis, and immunological function was evaluated alongside Ayurvedic classics, including Charaka
Samhita and Sushruta Samhita. The results suggested that Ayurvedic Meda Dhatu fundamentals and modern adipose
tissue biology may overlap. Meda Dhatu energy storage, insulation, lubrication, and metabolic control capabilities
resemble white (WAT), brown (BAT), and beige adipose tissue. Both recognise tissue growth (Meda Vriddhi/obesity)
and depletion (Kshaya/lipodystrophy). Medodhatvagni and Medovaha Srotas in Ayurveda connect with modern adipose
tissue metabolism and the anatomy and physiology of the vascular network and metabolic pathways, respectively. A
combination of these complementary models shows metabolic disease-related WAT impairment: Ayurveda's
constitutional type (Prakriti) and personalised treatment fit metabolic health's Precision medicine. The holistic description
in Ayurveda describes Meda Dhatu's connection with other physiological systems, which matches recent research on
adipose tissue's systemic endocrine and immunological effects. This investigation shows that the old Ayurvedic Meda
Dhatu theory and modern medical understanding of adipose tissue overlap, supporting integrative metabolic health
methods. Future investigations are needed to validate classical Ayurvedic therapies and develop individualised therapeutic
strategies.
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Introduction

The intersection of traditional medical systems with contemporary scientific understanding represents a frontier of
significant therapeutic potential, particularly in addressing the global epidemic of metabolic disorders.(1) Ayurveda, the
ancient Indian system of medicine dating back over 5,000 years, conceptualises human physiology through the framework
of three fundamental regulatory principles (7ridosha) and seven essential tissues (Sapta Dhatu). Among these tissue
systems, Meda Dhatu occupies a pivotal position as the fourth dhatu, representing the fatty tissues responsible for
lubrication, insulation, energy storage, and structural support,H2IBI4ISIE]

The physiological, pathological and therapeutic manifestations of Meda Dhatu are extensively mentioned in Ayurvedic
textbooks like Charak Samhita and Shusruta Samhita."™ According to these Ayurvedic textbooks, Meda Dhatu
dominates Prithvi (Earth) and Jala (Water) Mahabhuta (Basic fundamental elements), which gives its fundamental Guna
like Snehatava (Unctuousness), Sthiratva (Stability) and Dridhta (Perseverance), and also acts as a reservoir of energy in
conditions of malnutrition, 1%

The contemporary concept of adipose tissue considers the adipose tissue not as an energy source but as an endocrine
gland.l'") Most recent research has categorised adipose tissue into three types: the first is white adipose tissue (WAT),
which serves as a source of energy; the second is brown adipose tissue (BAT), primarily related to thermogenesis; and
the third is beige adipose tissue, which is associated with acquiring thermogenic capacity.!'231 Adipokines, which are
secreted by adipose tissue, like leptin, adiponectin, and resistin, regulate functions like inflammatory response and
maintain cardiovascular health.['4151116]

Obesity and metabolic disorders are a global pandemic, affecting more than 2.1 billion people and resulting in devastating
health consequences and mortality.['?) In today's era, intervention strategies are more focused on dietary change, medicinal
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intervention, and surgical interventions.['® The lack of success of contemporary science to treat and control metabolic
disorders creates and validates the importance of a holistic approach to treat these types of disorders. !12%)

Integrative medicine is the idea where traditional science practices are combined with evidence-based science.?!} 221 The
National Centre for Complementary and Integrative Health finds the eminence of the ancient system of medicine,
provided there is scientific evidence behind it.[?*24 The modern era research focused on evidence-based Ayurveda for
the treatment and management of obesity and metabolic disorders.?! They applied the concept of Jatharagni (Digestive
fire) for the understanding of the development or pathophysiology of disease and provided multiple strategies, such as
lifestyle modification and herbomineral drug formulations.2®

Now, a new study suggests a different view about the adipose tissue; it is suggested that it is the largest endocrine organ
in the body, and its functions are not limited to fuel storage.?”] Recent researches suggest adipose tissue is divided into
three types: White adipose tissue (WAT), which stores the energy, Brown adipose tissue (BAT), which produces heat,
and beige adipose tissue, which acquires thermogenic properties. Adipokines like leptin, adiponectin, and resistin play an
important role in regulating systemic metabolism, maintaining inflammatory responses, and maintaining the
cardiovascular system.®]

Systematic study of the physiological relation of Meda Dhatu and the thermogenic properties of adipose tissue from the
lens of modern science is the objective of this extensive study. Through an in-depth analysis of Ayurveda textbooks and
incorporating modern scientific studies.

Methods
This systematic review adhered to the PRISMA 2020 guidelines to ensure thorough and clear reporting. The approach
included an examination of both traditional Ayurvedic texts and the integration of modern scientific studies.??130]

Inclusion Criteria

Studies were included if they met the following criteria:

e Peer-reviewed articles published in English between 2000 and 2025

e Studies addressing Ayurvedic concepts of Meda Dhatu or related metabolic principles
e Research on adipose tissue physiology, metabolism, or endocrine function

e Clinical or experimental studies on adipokines and metabolic regulation

e Integrative medicine approaches combining traditional and modern systems

e Reviews or meta-analyses relevant to the study objectives

Exclusion Criteria

Articles were excluded if they:

e Those are not peer-reviewed or published in predatory journals

¢ Focused solely on surgical or pharmaceutical interventions without a traditional medicine context
o Addressed adipose tissue pathology without physiological correlation

e Were case reports without broader theoretical implications

¢ Contained insufficient methodological detail for quality assessment

Results

The systematic search yielded 847 initial records, of which 312 met the inclusion criteria after screening and quality
assessment. The final analysis comprised 156 peer-reviewed articles, eight systematic reviews, and a comprehensive
examination of six classical Ayurvedic texts with scholarly translations.

Anatomical and Structural Correlations

Ayurvedic Samhita describes Meda Dhatu as a structural and functional unit of the body, and its anatomical description
exhibits a significant correlation with adipose tissue structure and functions.®!! The Charaka Samhita describes the
character of Meda as “Snigdha” (Unctuous), “Guru” (Heavy), “Mridu” (Soft), and “Sandra” (Dense), which corresponds
to the properties of adipose tissue, which is described in modern science. 3233

In modern science, adipose tissue is categorized into three types: white adipose tissue [WAT], which accounts for around
15-25% of body weight in non-obese individuals, brown adipose tissue (BAT), which accounts for less than 0.5% of body
weight in lean individuals, while beige adipose tissue accounts for less than 0.1% which is associated with brown adipose
tissue. These types of characters of different types of adipose tissue are analogous to Meda Dhatu types, which are
described in Ayurvedic texts.[34)

Energy Storage and Mobilisation

In Ayurvedic texts, the Meda Dhatu is mentioned as Bala Pradayaka, which means it provides strength by accumulating
energy and releasing it at the time of a lack of nutrition.’3! Acharya Charaka described Meda Dhatu as “Shakti Sangraha,”
and this can be utilized in the condition of starvation.l*® This character fully resembles adipose tissue characters, which
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is the site of energy in the human body, containing 135,000-140,000 calories of triglycerides, which is high in
energy.F7138)

Recent studies detailed the molecular process of lipolysis and lipogenesis, which are the keys to energy storage and
release. When the body requires energy, the stored food is hydrolyzed by hormone-sensitive lipase (HSL) and adipose
triglyceride lipase (ATGL) into fatty acids and glycerol, etc.™® The reverse of this is also true; that means when an excess
of energy occurs, lipogenesis is stimulated by acetyl-CoA carboxylase and fatty acid synthase. ! These processes are
regulated by hormonal signals such as insulin, catecholamines, cortisol, and growth hormone.?51]

Thermal Regulation and Thermogenesis

According to classical Ayurveda texts, Meda Dhatu is responsible for regulating body heat and maintaining an optimal
body temperature at a constant rate.*?! The physiological function of Meda Dhatu of Ushna Rakashaka and Sheeta Nasha
is related to it, which resembles the functions of adipose tissue.**!

Brown adipose tissue (BAT), which is specialized for thermogenesis, is abundantly present in mitochondria that contain
uncoupling protein-1 (UCP-1).3¥ This protein slowly releases energy as heat rather than producing ATP. The process of
heat generation is initiated by stimulation of the sympathetic nervous system when we are exposed to cold, which is
closely aligned with the Ayurvedic context of Meda Dhatu adaptive phenomena to surrounding environmental
challenges.[>+5¢1 Recent studies show that beige adipose tissue can be induced to express UCP1 and can go through the
process of thermogenesis in an appropriate and controlled environment.?”!

Endocrine and Signalling Functions

The Ayurvedic text does not clearly describe hormonal or endocrine function using modern terminology; these texts
describe or emphasize the importance of Meda Dhatu in facilitating systemic communication and regulation.*¥! The
concept of Dhatu Poshana, which is explained by various Acharya by means of Dhatu Poshana Nyaya, describes the
signalling processes for the interaction between different Dhatu that correspond with current modern understandings of
adipokine and their effects.l”

Recent studies have discovered and identified over 600 bioactive molecules that are emitted by adipose tissue; they are
collectively known as adipokinase. The leptin, which is a key adipokinase that regulates hunger and energy use, while
adiponectin, which enhances the insulin sensitivity of cells and has anti-inflammatory properties, and resistin, which
contributes to insulin resistance.®"

Recent research has identified over 600 bioactive compounds emitted by adipose tissue, collectively known as
adipokines.[®") Key adipokines include leptin, which regulates hunger and energy use; adiponectin, which enhances insulin
sensitivity and has anti-inflammatory properties; and resistin, which contributes to insulin resistance.[*?! These compounds
function as hormones, cytokines, and growth factors, highlighting adipose tissue as an important endocrine organ. (3]

Pathological Manifestations and Disease States
Both Ayurvedic medicine and modern science acknowledge that dysfunction in adipose tissue can lead to pathological
conditions, with a notable similarity in both the clinical symptoms and the underlying mechanisms involved. 64161

Meda Vriddhi and Obesity

Ayurvedic texts extensively describe "Meda Vriddhi" or "Sthaulya" as an abnormal increase in Meda Dhatu, marked by
symptoms like increased body weight, reduced mobility, excessive sweating, shortness of breath, and increased hunger.[%!
The Charaka Samhita offers detailed clinical accounts that closely align with modern presentations of obesity.[!
Recent studies on obesity have identified various phenotypes, including metabolically healthy and metabolically
unhealthy obesity, which correspond with Ayurvedic ideas of constitutional diversity and individual vulnerability.[%®]
Recognizing that not all individuals with obesity face metabolic issues is consistent with Ayurvedic principles of Prakriti
(constitutional) and Vikriti (pathological) states.[®

Meda Kshaya and Lipodystrophy

Traditional texts describe "Meda Kshaya" as a condition characterized by the pathological reduction of Meda Dhatu,
leading to severe wasting, drying of the joints, enlargement of the spleen, and a craving for fatty foods."*"!] These
descriptions closely match the modern understanding of lipodystrophy syndromes, which are rare disorders involving the
selective loss of fat tissue and associated metabolic issues like insulin resistance, abnormal lipid levels, and fatty liver
disease.[273]

Inflammatory and Immune Dysfunction

The Ayurvedic concepts of "Ama" (metabolic toxins) and tissue inflammation in Meda Dhatu disorders align with current
understandings of inflammation in adipose tissue related to metabolic diseases.!”! Recent research has identified chronic
low-grade inflammation as a key mechanism linking obesity to metabolic disorders, driven by pro-inflammatory
cytokines like TNF-q, IL-6, and IL-1pB, which are released by enlarged fat cells and infiltrating immune cells.[74-73176]
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Constitutional Assessment and Personalised Medicine

The Ayurvedic concept of treatment of any disease is based upon the patient's Prakriti (Constitution) and the Vikrati
(Pathological state) of the body to finalize the specific treatment for an individual."’” This Specialized individual plan of
treatment is a result of progress in precision medicine, and also precised the pharmacogenomics, in which genetic
variations, metabolic phenotype, and biomarker patterns have been understood, and this has led to personalized medicine
determinat

Multi-modal Interventions

The Ayurvedic approach to treating Meda Dhatu disorders involves a comprehensive strategy that includes modification
in diet (4hara), modification in lifestyle (Vihara), use of herbomineral treatment, and detoxification techniques like
Vamana, Virechana, etc.,which is Panchakarma.U® These are all measures aligned with modern obesity management
guidelines, which also stress the modification of diet and lifestyle changes, with the possibility of adding surgical
management when it's needed.

Some clinical studies have established the fact through evidence-based trials of Ayurvedic drugs that they have anti-
obesity and anti-metabolic homeostasis effects, which is a milestone development to combat obesity disorders. Some of
the Ayurvedic formulations, like Vidangadi Churna and Vyoshadi Guggulu, show significant reduction in BMI in obese
persons, waist circumference, and lipid profile when compared to the placebo group in a randomized controlled trial.["]
These compositions act by different types of mechanisms, such as increasing digestive fire (Jatharagni), Pachana of Ama
(Metabolic toxins), and balancing of Kapha Dosha.

Discussion

This review demonstrates the correlation between the Ayurvedic view of Meda Dhatu and the modern aspects of adipose
tissue, such as morphology, physiology, pathology, and therapeutic aspects, and the complexity of classical Ayurvedic
literature descriptions, which was constructed thousands of years before modern scientific methodologies, it is the hurdled
to for understanding this classical ancient science on the parameter of modern methodologies that's why in this review
selective description of Meda Dhatu has been discuss and a map is created for better understanding of the functions of
Meda Dhatu which are fairly align with adipose tissue, structure and functions. Some of the functions of Meda Dahtu,
such as Bala Pardayaka, Sheeta Nasha, fairly align with the adipose tissue's function of storage of energy and
thermogenesis.

Mechanistic Convergence

The correlation between Meda Dhatu and adipose tissue not only on the surface but also goes deeper. The concept of
Meda Dhatu, according to Ayurveda, gives a clearer insight into metabolic networks that lead to the constitution of obesity
or Medovridhi than the modern concept of physiology of adipose tissue. Medodhatvagni, which is one of the Dhtavagni,
acts on the tissue level, related to the actual fat metabolism that is understood in the present era in terms of lipogenesis,
lipolysis, and thermogenesis. Factors that regulate the Meda Dhatu are Agni, Oja, and Prana; these are affected by
systemic factors, which are not only responsible for modern-day neuro-endocrine regulation, control of the autonomic
nervous system, but also in metabolic regulation and integration.

The concepts of Srofo-vigyan, specifically Medovaha Srotas, which are related to Meda Dhatu, provide a panoramic
explanation of the blood supply, lymphatic drainage, and metabolism, strengthening the function of adipose tissue.
Clinical symptoms of Srotodushti of Medovaha Srota lead to Medovridhi, which is an obesity disorder, as described in
Ayurvedic texts, and coincides with adipose tissue dysfunction like defective adipogenesis, dysregulated lipolysis, and
abnormal adipokines.

Clinical and Therapeutic Implications

The observation made in this analysis supports the feasibility of the integration of Ayurvedic concepts into the evidence-
based treatment of metabolic health disorders. Multiple domains exhibit significant potential for clinical application of
the integrative approach to treat these kinds of disorders.

Integration with Personalised Medicine: Ayurvedic assessment of Prakriti reveals the genetic pool of the individual,
and it also reveals variation according to the genetic pool, which impacts the metabolic pathways, drug metabolism, and
predisposes to disease susceptibility. The combination of Prakrirti analysis with contemporary biomarker examination
and genetic profiling will allow more precision medicine strategies, which are going to be developed for the various
metabolic disorders.

Multi-target Therapeutic Approaches: Ayurvedic herbo-mineral drugs have several bioactive molecules, which target
different pathways simultaneously, aligning with modern understanding of metabolic syndrome as more complex,
requiring multi-regulatory therapeutic intervention. Recent pharmacological approaches could also be applied to the study
of this type of classical Ayurvedic medicine for a better understanding.
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Lifestyle Medicine Aids: The personalised changes in lifestyle, which are advocated by Ayurveda as per the unique
constitution examination that is Prakriti Parikshan, suggest the changes according to the constitution of the body, which
are ultimately helpful to reduce the burden of metabolic disorders. Integration of traditional ways of living with new
behavioural science may increase adherence and hence result in successful weight management.

Development of new Biomarkers: Using classical Ayurvedic diagnosis approaches with contemporary advanced
analytical techniques may reveal new biomarkers for the early diagnosis of metabolic disorders. The identification of the
relation between tongue assessment and BMI with metabolic biomarkers, inflammation-related factors, and adipokine
profiling gives an interesting direction for future studies.

Limitations and Challenges

There are several important limitations in interpreting and applying these findings. The limitations of observational design
do not allow for causal inferences, and the variations of the included studies have the potential to obscure the strength of
the conclusions. Differences in cultural and linguistic backgrounds in transitions of traditional ideas into a modern idiom
may contribute to interpretative bias. Absence of standardised Ayurvedic therapeutic and diagnostic tools is a hurdle to
systematic evaluation and practice.

There are practical challenges associated with integrating traditional and modern systems, including regulations, research
among practitioners, quality control of herbal products, and the incorporation of traditional medicine into formal
healthcare facilities. These challenges can only be overcome through the cooperation of practitioners of traditional
medicine, modern researchers, regulatory agencies, and healthcare administrators.

Conclusion

This overview presents a remarkable correlation between classic Ayurvedic Meda Dhatu principles and contemporary
knowledge of adipose tissue in various aspects, including anatomical organisation, physiological activities, clinical
features, and management protocols. The complex, age-old understanding, based on clinical experience spanning
countless generations, is of great value and constrains our knowledge of science. This acknowledged overlap provides
the possibility for bridging Ayurveda concepts to modern metabolic health and especially shines in the context of the
ongoing global epidemic of obesity and metabolic syndrome. The individualised and multi-interventional treatment
modalities, including constitutional assessment and therapy approach in Ayurveda, are coherent with the developing
paradigms of precision medicine and lifestyle-based treatments. Identified areas of overlap are the understanding of
adipose tissue as a dynamic, metabolically active organ system, the requirement for a personalised focus on constitutional
metabolic diversity, the multifactorial aspects of metabolic disorders that necessitate a global approach to treatment, and
the possibility of natural therapeutic interventions that simultaneously intervene in more than one pathway. Future
research needs include mechanistic studies of traditional therapies within a contemporary framework, the development of
integrative biomarkers, the design of novel clinical trials that embody Ayurvedic philosophy alongside the method-ology
of evidence-based medicine. The reliable integration of these two knowledge systems necessitates collaborative,
multidisciplinary actions involving traditional healers, modern scientists, regulators, and healthcare systems. Such an
integration offers the potential to support the design of more effective, personalised and holistic strategies for metabolic
health, which is prevalent in the increasingly obese and metabolically unhealthy world. This paper lays the groundwork
for the evidence-based marriage of traditional wisdom with modern science, fostering the generation of innovative
therapeutic strategies that pay due to ancient wisdom and modern rigour. This convergence shown here indicates that
integrating Ayurvedic concepts with contemporary science of adipose tissue can make a substantial difference in
metabolic health and bring a solution to society for the major health-related issue of the 21% century.

References

1. World Health Organisation. Obesity and overweight. Geneva: WHO Press; 2021.

2. Chopra, A., Doiphode, V. V. Ayurvedic medicine: core concept, therapeutic principles, and current relevance. Med
Clin North Am. 2002;86(1):75-89.

3. Lad, V. Textbook of Ayurveda: fundamental principles. 2nd ed. Albuquerque: Ayurvedic Press; 2012.

Patwardhan, B., Warude, D., Pushpangadan, P., Bhatt, N. Ayurveda and traditional Chinese medicine: a comparative

overview. Evid Based Complement Alternat Med. 2005;2(4):465-473.

Sharma, P. V. Charaka Samhita. 4th ed. Varanasi: Chaukhambha Orientalia; 2014.

Srikantha Murthy, K. R. Sushruta Samhita. 3rd ed. Varanasi: Chaukhambha Orientalia; 2010.

Dash, B., Kashyap, L. Charaka Samhita: scientific synopsis. New Delhi: Concept Publishing; 2001.

Bhishagratna, K. L. Sushruta Samhita: English translation. 2nd ed. Varanasi: Chowkhamba Sanskrit Series Office;

2006.

9. Singh, R. H. Exploring issues in the development of Ayurvedic research methodology. J Ayurveda Integr Med.
2010;1(2):91-95.

10. Govindarajan, R., Vijayakumar, M., Pushpangadan, P. Antioxidant approach to disease management and the role of
'Rasayana’ herbs of Ayurveda. J Ethnopharmacol. 2005;99(2):165-178.

>

P

4230


http://www.veterinaria.org/
http://www.veterinaria.org/

REDVET - Revista electronica de Veterinaria - ISSN 1695-7504

Vol 25, No. 1 (2024)

http://www.veterinaria.org

Article Received: 12/05/2024 Revised: 29/05/2024 Accepted: 15/06/2024

11.Kershaw, E. E., Flier, J.S. Adipose tissue as an endocrine organ. J Clin Endocrinol Metab. 2004;89(6):2548-2556.

12. Trayhurn, P., Wood, 1. S. Adipokines: inflammation and the pleiotropic role of white adipose tissue. Br J Nutr.
2004;92(3):347-355.

13.Cannon, B., Nedergaard, J. Brown adipose tissue: function and physiological significance. Physiol Rev.
2004;84(1):277-359.

14. Wu, J., Bostrom, P., Sparks, L. M., et al. Beige adipocytes are a distinct type of thermogenic fat cell in mice and
humans. Cell. 2012;150(2):366-376.

15.Zhang, Y., Proenca, R., Maffei, M., et al. Positional cloning of the mouse obese gene and its human homologue.
Nature. 1994;372(6505):425-432.

16. Scherer, P. E., Williams, S., Fogliano, M., et al. A novel serum protein similar to Clq, produced exclusively in
adipocytes. J Biol Chem. 1995;270(45):26746-26749.

17.Ng, M., Fleming, T., Robinson, M., et al. Global, regional, and national prevalence of overweight and obesity in
children and adults during 1980-2013: a systematic analysis for the Global Burden of Disease Study 2013. Lancet.
2014;384(9945):766-781.

18. Afshin, A., Forouzanfar, M. H., Reitsma, M. B., et al. Health effects of overweight and obesity in 195 countries over
25 years. N Engl J Med. 2017;377(1):13-27.

19. Wing, R. R., Phelan, S. Long-term weight loss maintenance. Am J Clin Nutr. 2005;82(1 Suppl):222S-2258S.

20.MacLean, P. S., Wing, R. R., Davidson, T., et al. NIH working group report: Innovative research to improve
maintenance of weight loss. Obesity. 2015;23(1):7-15.

21.Institute of Medicine. Complementary and alternative medicine in the United States. Washington, DC: National
Academies Press; 2005.

22. Ernst, E. Complementary medicine: scrutinising the alternatives. Lancet. 1993;341(8847):1626-1628.

23.National Centre for Complementary and Integrative Health. Strategic plan 2021-2025. Bethesda: NCCIH; 2021.

24. World Health Organisation. WHO traditional medicine strategy: 2014-2023. Geneva: WHO Press; 2013.

25.Chopra, A., Saluja, M., Tillu, G. Ayurveda-modern medicine interface: a critical appraisal of studies of Ayurvedic
medicines to treat osteoarthritis and rheumatoid arthritis. J Ayurveda Integr Med. 2010;1(3):190-198.

26. Patwardhan, B. Bridging Ayurveda with evidence-based scientific approaches in medicine. EPMA J. 2014;5(1):19.

27.Sahare, P., et al. Conceptual analysis of Meda Dhatu w.s.r. to Kriya Sharira. Int Ayurved Med J. 2019;7(6):906-909.

28.Richard, A. J., White, U., Elks, C. M., et al. Adipose tissue: physiology to metabolic dysfunction. Endotext [Internet].
South Dartmouth: MDText.com; 2020.

29.Page, M. J., McKenzie, J. E., Bossuyt, P. M., et al. The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. BMJ. 2021;372:n71.

30. Shamseer, L., Moher, D., Clarke, M., et al. Preferred reporting items for systematic review and meta-analysis protocols
(PRISMA-P) 2015: elaboration and explanation. BMJ. 2015;350:27647.

31. Thatte, U., Dahanukar, S. Ayurveda revisited. 3rd ed. Mumbai: Popular Prakashan; 2000.

32.Ibrahim, M. M. Subcutaneous and visceral adipose tissue: structural and functional differences. Obes Rev.
2010;11(1):11-18.

33. Tchkonia, T., Thomou, T., Zhu, Y., et al. Mechanisms and metabolic implications of regional adipose tissue ageing.
Cell Metab. 2013;17(4):644-656.

34. Ambarwati, R., et al. High leptin and low adiponectin levels in the metabolic syndrome patients with malignancy.
Indones Biomed J. 2023;15(5):297-303.

35. Al-Hamodi, Z., et al. Association of adipokines, leptin/adiponectin ratio and C-reactive protein with obesity and type
2 diabetes mellitus. BMC Cardiovasc Disord. 2014;14:103.

36. Tripathi, B. Charaka Samhita: Chikitsa Sthana. 1st ed. Varanasi: Chaukhamba Surbharati; 2007.

37. Gupta, K. A. Sushruta Samhita: Sutra Sthana. 2nd ed. Varanasi: Chaukhamba Orientalia; 2005.

38. Hall, K. D. Body fat and fat-free mass inter-relationships: Forbes's theory revisited. Br J Nutr. 2007;97(6):1059-1063.

39. Westerterp, K. R. Control of energy expenditure in humans. Eur J Clin Nutr. 2017;71(3):340-344.

40.Duncan, R. E., Ahmadian, M., Jaworski, K., et al. Regulation of lipolysis in adipocytes. Annu Rev Nutr. 2007;27:79-
101.

41.Sul, H. S., Wang, D. Nutritional and hormonal regulation of enzymes in fat synthesis: studies of fatty acid synthase
and mitochondrial glycerol-3-phosphate acyltransferase gene transcription. Annu Rev Nutr. 1998;18:331-351.

42.Dash, B., Junius, A. A handbook of Ayurveda. 3rd ed. New Delhi: Concept Publishing; 2005.

43. Bartelt, A., Heeren, J. Adipose tissue browning and metabolic health. Nat Rev Endocrinol. 2014;10(1):24-36.

44.Becher, T., Palanisamy, S., Kramer, D. J., et al. Brown adipose tissue is associated with cardiometabolic health. Nat
Med. 2021;27(1):58-65.

45.Patil, V. C., et al. Study of the human physiological aspect of all component of Medo Dhatu. AYUSHDHARA.
2024;11(1):29-35.

46. Scheja, L., Heeren, J. The endocrine function of adipose tissues in health and cardiometabolic disease. Nat Rev
Endocrinol. 2019;15(9):507-524.

4231


http://www.veterinaria.org/
http://www.veterinaria.org/
http://mdtext.com/

REDVET - Revista electronica de Veterinaria - ISSN 1695-7504

Vol 25, No. 1 (2024)

http://www.veterinaria.org

Article Received: 12/05/2024 Revised: 29/05/2024 Accepted: 15/06/2024

47.Friedman, J. M., Halaas, J. L. Leptin and the regulation of body weight in mammals. Nature. 1998;395(6704):763 -
770.

48. Yamauchi, T., Kamon, J., Minokoshi, Y., et al. Adiponectin stimulates glucose utilization and fatty-acid oxidation by
activating AMP-activated protein kinase. Nat Med. 2002;8(11):1288-1295.

49.Kumar, Y., et al. Overview of Sthaulya (obesity) management in Ayurveda. J Ayu Int Med Sci. 2024;9(10):41-50.

50. Dubey, S. R., Bhaskare, S. Ayurvedic management of Sthaulya — a case study. Int Ayurved Med J. 2025;13(3):891-
896.

51.Sharma, R. K., Dash, B. Charaka Samhita: Sutra Sthana. 6th ed. Varanasi: Chowkhamba Sanskrit Series Office; 2014.

52.Singh, L. B. Concept of obesity in Ayurveda. Anc Sci Life. 1995;15(1):50-52.

53.Stefan, N., Héring, H. U., Hu, F. B., et al. Metabolically healthy obesity: epidemiology, mechanisms, and clinical
implications. Lancet Diabetes Endocrinol. 2013;1(2):152-162.

54. Blither, M. Metabolically healthy obesity. Endocr Rev. 2020;41(3):405-420.

55. Srikantha Murthy, K. R. Sushruta Samhita: Sutra Sthana. 4th ed. Varanasi: Chaukhambha Orientalia; 2008.

56. Upadhyaya, Y. Ayurveda Sarasangraha. 1st ed. Varanasi: Chowkhamba Sanskrit Sansthan; 20009.

57. Garg, A. Lipodystrophies: genetic and acquired body fat disorders. J Clin Endocrinol Metab. 2011;96(11):3313-3325.

58. Savage, D. B. Mouse models of inherited lipodystrophy. Dis Model Mech. 2009;2(11-12):554-562.

59. Wellen, K. E., Hotamisligil, G. S. Inflammation, stress, and diabetes. J Clin Invest. 2005;115(5):1111-1119.

60. Lumeng, C. N., Saltiel, A. R. Inflammatory links between obesity and metabolic disease. J Clin Invest.
2011;121(6):2111-2117.

61. Hotamisligil, G. S. Inflammation and metabolic disorders. Nature. 2006;444(7121):860-867.

62. Shoelson, S. E., Lee, J., Goldfine, A. B. Inflammation and insulin resistance. J Clin Invest. 2006;116(7):1793-1801.

63.Raina, S., Navya. An integrated approach in the present era: scope & applications. J Ayu Int Med Sci. 2025;10(1):147-
153.

64. Chopra, A., Saluja, M., Tillu, G. Ayurveda—modern medicine interface: a critical appraisal of studies of Ayurvedic
medicines to treat osteoarthritis and rheumatoid arthritis. J Ayurveda Integr Med. 2011;2(3):190-198.

65. Prasher, B., Negi, S., Aggarwal, S., et al. Whole genome expression and biochemical correlates of extreme
constitutional types defined in Ayurveda. J Transl Med. 2008;6:48.

66. Ghodke, Y., Joshi, K., Patwardhan, B. Traditional medicine to modern pharmacogenomics: Ayurveda Prakriti type
and CYP2C19 gene polymorphism associated with the metabolic variability. Evid Based Complement Alternat Med.
2011;2011:249528.

67.Collins, F. S., Varmus, H. A new initiative on precision medicine. N Engl J Med. 2015;372(9):793-795.

68. Ashley, E. A. Towards precision medicine. Nat Rev Genet. 2016;17(9):507-522.

69. Sharma, H., Chandola, H. M., Singh, G., et al. Utilization of Ayurveda in health care: an approach for prevention,
health promotion, and treatment of disease. Part 2--Ayurveda in primary health care. J Altern Complement Med.
2007;13(10):1135-1150.

70. Patwardhan, B., Bodeker, G. Ayurvedic genomics: establishing a genetic basis for mind-body typologies. J Altern
Complement Med. 2008;14(5):571-576.

71.Jensen, M. D., Ryan, D. H., Apovian, C. M., et al. 2013 AHA/ACC/TOS guideline for the management of overweight
and obesity in adults: a report of the American College of Cardiology/American Heart Association Task Force on
Practice Guidelines and The Obesity Society. Circulation. 2014;129(25 Suppl 2):S102-S138.

72.Wadden, T. A., Butryn, M. L., Hong, P. S., et al. Behavioral treatment of obesity in patients encountered in primary
care settings: a systematic review. JAMA. 2014;312(17):1779-1791.

73. Clinical safety and efficacy of Ayurveda multi-herbal formulation in obesity management: a randomized, double-
blind, placebo-controlled clinical trial. J Ayurveda Integr Med. 2025;16(4):100234.

74.Exploring the impact of Ayurvedic approaches on obesity: a comprehensive review. J Ayu Int Med Sci.
2024;12(8):145-152.

75. Advances in the understanding of adipose tissue biology. Nat Rev Endocrinol. 2017;13(1):5-6.

76.The essential roles of human adipose tissue: metabolic, endocrine and immune functions. Curr Obes Rep.
2021;10(4):485-497.

77. Govindaraj P, Nizamuddin S, Sharath A, Jyothi V, Rotti H, Raval R, et al. Genome-wide analysis correlates Ayurveda
Prakriti. Scientific Reports. 2015;5(1). https://doi.org/10.1038/srep15786.

78.Gupta R. Integrating Ayurveda with Modern Medicine for Enhanced Patient Care. The Physician. 2024;9(1): 1-6.
https://doi.org/10.38192/1.9.1.3.

79.Saad, Bashar, bilal ahmad ahmad ghareeb, and Abdalsalam Kmail. 2021. “Metabolic and Epigenetics Action
Mechanisms of Antiobesity Medicinal Plants and Phytochemicals.” Evidence-Based Complementary and Alternative
Medicine. Hindawi Publishing Corporation. https://doi.org/10.1155/2021/9995903.

4232


http://www.veterinaria.org/
http://www.veterinaria.org/
https://doi.org/10.1155/2021/9995903

