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ABSTRACT

Metabolic disorders, particularly metabolic syndrome (MetS), represent a growing global health burden characterised
by obesity, insulin resistance, hypertension, and dyslipidemia. Ayurveda, through its foundational concepts of Agni
(digestive and metabolic fire) and Ama (toxic, undigested metabolic residue), provides a holistic framework to
understand and manage such conditions. This narrative review integrates classical Ayurvedic perspectives with
contemporary biomedical research to explore the applied aspects of Ama in metabolic disorders. Relevant classical
texts, including Charaka Samhita, Sushruta Samhita, and Ashtanga Hridaya, alongside modern scientific databases
such as PubMed and Google Scholar, were reviewed. Findings reveal that Ama, formed due to impaired Agni, shares
pathophysiological similarities with modern concepts such as oxidative stress, gut dysbiosis, and systemic
inflammation. The review highlights that chronic Agnimandya (weak digestion) parallels metabolic inefficiency,
while Ama-induced srotorodha (obstruction) corresponds to cellular and vascular dysfunction observed in MetS.
Ayurvedic management approaches—Deepana, Pachana, Langhana, and Shodhana—align with modern metabolic
interventions like calorie restriction and detoxification. Integrating these traditional principles with biomedical
understanding may enhance preventive and therapeutic outcomes for metabolic disorders. This review thus bridges
ancient Ayurvedic insights with modern metabolic science, offering a unified model of digestion, metabolism, and
health restoration.
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INTRODUCTION

Metabolic disorders are among the most pressing health challenges of the modern era, contributing significantly to
global morbidity and mortality. The cluster of metabolic abnormalities, including central obesity, insulin resistance,
hypertension, and dyslipidemia, collectively described as metabolic syndrome (MetS), has become a major risk factor
for type 2 diabetes mellitus and cardiovascular diseases.!!! Its prevalence has shown a steady increase across all
populations, affecting nearly one-third of adults in developed countries and ranging from 11% to 41% in Indian
populations, depending on regional and socioeconomic differences.!?) Individuals with MetS are estimated to have a
fivefold higher risk of developing type 2 diabetes and a twofold higher risk of cardiovascular events within the next
decade. The growing burden of metabolic syndrome reflects lifestyle-related factors such as high-calorie diets,
physical inactivity, stress, and disturbed sleep, all of which disrupt the body’s intrinsic mechanisms of digestion,
metabolism, and energy regulation. While biomedical research has identified multiple molecular and hormonal
pathways underlying MetS, the integrative relationship between digestion, metabolic balance, and immune
dysfunction remains incompletely understood.[!

Ayurveda, the ancient Indian medical science, offers a holistic model of health and disease that integrates these aspects
through the concept of agni (digestive and metabolic fire) and ama (toxic, unprocessed metabolites). According to
Ayurvedic physiology, agni governs all processes of digestion, assimilation, and transformation of food into nutritive
tissue elements (dhatus).[! Proper functioning of agni ensures efficient metabolism, vitality, and immunity. The
Charaka Samhita emphasises that “life, strength, health, and longevity depend upon agni” [Cha. Sa. Chikitsa Sthana
15/03]. Conversely, impairment of agni (mandagni) results in incomplete digestion and metabolism, leading to the
formation of ama a pathological substance characterised as heavy, sticky, and obstructive to physiological pathways.
The Ashtanga Hridaya describes ama as a by-product of impaired digestion and transformation [A. H. Sutra Sthana
13/25]. It is considered the initial factor in disease pathogenesis, as reflected in the term aamaya, meaning “disease
caused by ama” [Cha. Sa. Nidana Sthana 1/05].

From a clinical viewpoint, the presence or absence of ama determines both the stage and treatment approach of the
disease. Ayurvedic texts classify disorders into sa-ama (associated with ama) and nirama (without ama) conditions.[!
For instance, in ama-atisara (diarrhoea with ama), styptic therapy (stambhana) is contraindicated, whereas it becomes
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essential in nirama or chronic stages.!®! Thus, ama serves not only as a diagnostic indicator but also as a determinant
of therapeutic strategy, underscoring its clinical significance in the Ayurvedic framework.

Modern biomedical science provides strikingly parallel insights into ama-like conditions. Impaired digestion,
intestinal permeability, and dysbiosis lead to the absorption of endotoxins and incompletely metabolised substances,
promoting systemic inflammation termed metaflammation and metabolic dysfunction.[”! The accumulation of reactive
oxygen species (ROS), advanced glycation end products (AGEs), and lipopolysaccharide (LPS)-mediated
endotoxemia can be viewed as biochemical analogues of ama. Moreover, behavioural factors such as inadequate
mastication, hurried eating, or stress during meals, recognised in Ayurveda as precursors to ama formation, are now
known to affect enzymatic activity, nutrient absorption, and glycemic response.®!

Hence, the Ayurvedic concept of ama provides a broader physiological and pathological framework to interpret the
multifactorial nature of metabolic disorders. It integrates digestive health, metabolic regulation, immune balance, and
detoxification within a single continuum. Exploring the applied aspects of ama in metabolic disorders can therefore
yield valuable insights into both prevention and management. This review aims to elucidate the contemporary
relevance of ama, correlating classical Ayurvedic theory with emerging biomedical evidence on metabolism, gut
health, and systemic inflammation, thereby establishing a bridge between traditional wisdom and modern science.

MATERIAL AND METHODS

This narrative review was conducted using data from classical Ayurvedic texts and modern scientific databases such
as PubMed and Google Scholar. Relevant literature on Ama, Agni, and metabolic disorders published was critically
analysed to compare Ayurvedic concepts with contemporary biomedical understanding.

RESULTS
Classical Understanding of Ama
1. Etymology and Definition

The word Ama originates from the Sanskrit root “aamyate, meaning that which remains partly cooked or undigested.!
It signifies an unprocessed or immature substance formed due to weak digestive and metabolic activity (Agnimandya).
Classical Ayurvedic texts describe Ama as the initial pathological entity created when the food essence (Annarasa)
fails to undergo complete transformation. Charaka Samhita identifies it as the earliest and most fundamental cause of
disease, primarily originating in the Amdsaya (the upper digestive region).

2. Causative Factors

The development of Ama 1is closely related to disturbances in digestive and metabolic functions.
Major contributing factors include!!?l:

e Dietary errors: consumption of heavy, stale, cold, or incompatible food; irregular eating habits; overeating or
prolonged fasting.

e Lifestyle factors: suppression of natural urges, lack of sleep, sedentary behaviour, and improper cleansing
therapies.

e Psychological influences: eating under stress, anger, fear, or emotional imbalance.

Such conditions weaken Agni and hinder proper digestion, resulting in the accumulation of unprocessed metabolic
products.

3. Nature and Characteristics

Ama is described as dense (guru), slimy (picchila), unctuous, malodorous, and prone to obstructing physiological
pathways (srotas). When mixed with the Dosas, it produces Sama Dosa states that manifest as heaviness, lethargy,
and altered secretions.!'!]

e Sama Vata presents with pain and rigidity,
e Sama Pitta with burning and sour regurgitation,

e Sama Kapha with heaviness and mucous accumulation.
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If unaddressed, Ama transforms into a more virulent form called Amavisa, exhibiting toxic and putrefactive properties.

4. Diseases Associated with Ama
Classical references attribute a wide range of diseases to Ama, spanning from digestive to systemic disorders.['?]
e Acute conditions: Amajirpa (indigestion), Visiicika (gastroenteritis), Alasaka (intestinal obstruction).

e Chronic diseases: Grahani Dosa (malabsorption), Amavata (rheumatic condition), Prameha (metabolic
disorder), Yakrt Vyadhi (liver ailments), Sotha (oedema), and Pandu (anaemia).

The clinical phase associated with Ama (Sa-ama Avastha) is marked by inflammation, obstruction, and dullness, while
the Nirama Avastha indicates resolution following the restoration of Agni.

5. Therapeutic Principles

The therapeutic approach emphasises reactivation of Agni and elimination of accumulated Ama.
Key management methods include!!3):

e Deepana—Pachana: stimulating and digesting residual Ama.
e Langhana: controlled fasting or a light diet to kindle metabolism.
o Sodhana: purification through emesis, purgation, or enema.

e Supportive regimen: use of light, warm, digestible food (laghu—usna dahara), avoiding incompatible
combinations.

Medicinal formulations such as Pasicakola Ciarna, Tryusnadi Ghrita, and Kallingadi Ghanavati have demonstrated
positive outcomes in disorders with Ama involvement.

Overview of Metabolic Disorders
1. Definition

Metabolic Syndrome (MetS) is defined as a cluster of interlinked metabolic abnormalities that elevate the risk of type
2 diabetes mellitus and cardiovascular disease. Diagnostic criteria, as per international consensus, include three or
more of the following(?!:

e Abdominal obesity (waist circumference >102 cm in men, >88 cm in women),
e Raised triglycerides (=150 mg/dL),
e Reduced HDL cholesterol (<40 mg/dL in men, <50 mg/dL in women),
e Fasting glucose >100 mg/dL,
e Blood pressure >130/85 mmHg.
2. Prevalence

The prevalence of Metabolic Syndrome has risen sharply across the globe. Approximately 20-25% of adults in
Western countries and up to one-third of urban Indian populations are affected. Indian studies report a prevalence
range of 11-41%, with a higher incidence in urbanised and sedentary populations. The condition is increasingly
recognised among adolescents and young adults, indicating early metabolic decline.[*!

3. Aetiology

MetS arises from a complex interplay of genetic, behavioural, and environmental factors. Overnutrition, physical
inactivity, and psychosocial stress play key roles, accompanied by visceral fat deposition and dysregulation of
adipokines such as TNF-a, resistin, and leptin. These biochemical disturbances promote insulin resistance and chronic
systemic inflammation.!!

4. Pathophysiological Findings

The syndrome’s pathology revolves around insulin resistance, central obesity, and chronic low-grade inflammation.
Free fatty acids derived from visceral adipose tissue interfere with glucose uptake and suppress insulin action.

IJRTI2601081 International Journal for Research Trends and Innovation (www.ijrti.org)



http://www.ijrti.org/

© 2026 IJRTI | Volume 11, Issue 1 January 2026 | ISSN: 2456-3315
Simultaneously, oxidative stress and inflammatory mediators disrupt vascular function, initiating endothelial injury
and atherosclerotic changes.['4]

This multifactorial process explains the coexistence of obesity, hypertension, dyslipidemia, and hyperglycemia in a
single metabolic spectrum.

5. Clinical Features

Patients commonly exhibit abdominal obesity, elevated blood pressure, dyslipidemia, and signs of insulin resistance,
including acanthosis nigricans. Laboratory findings show raised fasting glucose, triglycerides, and uric acid,
alongside reduced HDL levels. Over time, these abnormalities significantly increase the risk of diabetes, ischemic
heart disease, and cerebrovascular accidents.!'”]

6. Management Approaches
Management primarily targets lifestyle correction and risk factor control.[*®]
o Lifestyle interventions: balanced nutrition, physical activity, adequate rest, and stress reduction.

e Pharmacologic management: antihypertensives, lipid-lowering agents, and insulin-sensitising medications
such as metformin and GLP-1 analogues.

e Surgical options: bariatric procedures in cases of morbid obesity.
The cornerstone of therapy remains prevention through dietary regulation and physical exercise.
7. Research Trends

Recent evidence highlights the roles of gut dysbiosis, increased intestinal permeability, and systemic inflammation in
the development of Metabolic Syndrome. Disturbed gut integrity (“leaky gut”) allows entry of toxins and antigens
into the bloodstream, leading to immune activation and metabolic imbalance.['”) These findings underscore the
importance of digestive efficiency and metabolic balance, concepts that echo the Ayurvedic principle of maintaining
a healthy Agni to prevent Ama formation.

DISCUSSION

The present review synthesises classical Ayurvedic perspectives on Ama with contemporary biomedical insights into
metabolic dysfunction. While the Results highlighted the independent foundations of both systems, this section
interprets their interrelationship to derive a deeper understanding of metabolic imbalance and disease development.

Conceptual Integration: Agni, Ama, and Metabolic Homeostasis

In Ayurveda, Agni symbolises the collective metabolic and digestive power responsible for transforming food into
energy and tissue. Its impairment (Agnimandya) leads to incomplete metabolism, giving rise to Ama, a toxic,
undigested residue that obstructs physiological channels (srofas). From a modern physiological standpoint, this can
be correlated with disturbances in enzymatic activity, mitochondrial efficiency, and impaired nutrient oxidation that
produce metabolic intermediates and reactive species.

Thus, Ama may not be a single biochemical entity but a physiological state of inefficiency in digestion and
metabolism. The systemic consequences of this inefficiency, fatigue, inflammation, altered immunity, and disturbed
nutrient transport bear a striking resemblance to the clinical picture of early metabolic disorders. This conceptual
parallel provides a unique interpretive bridge between Agnimandya and metabolic syndrome pathophysiology.

Pathophysiological Parallels: Ama and Metabolic Dysfunction

Modern research identifies oxidative stress, insulin resistance, and chronic low-grade inflammation as key drivers of
metabolic syndrome. These processes align conceptually with the Ayurvedic description of 4ma-induced obstruction
(srotorodha), stagnation (sarnga), and tissue vitiation (dhatu dusti).

When Agni becomes weak, digestion remains incomplete and metabolic by-products accumulate. Similarly, in
metabolic syndrome, mitochondrial dysfunction and impaired lipid and glucose oxidation lead to excess free fatty
acids, inflammatory cytokines, and reactive oxygen species. These act as biochemical analogues of Ama, reactive,
sticky, and tissue-damaging. The resulting endothelial dysfunction and altered insulin signalling can therefore be
interpreted as physiological manifestations of Ama-induced channel obstruction.
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Ayurvedic scholars also describe that Ama can form at multiple levels: gastrointestinal (Jatharagni), elemental
(Bhutagni), and tissue-based (Dhatvagni). This hierarchical model corresponds closely with multilevel metabolic
dysregulation recognised in biomedical science, ranging from gut dysbiosis and malabsorption to intracellular
oxidative damage and inflammatory stress.

Dhatu-Level Implications: Meda and Kapha as Metabolic Analogues

The Medo Dhatu (adipose tissue) plays a central role in Ayurveda’s description of metabolism. Disorders originating
from its derangement, Prameha (diabetes), Atisthoulya (obesity), and Dhamanipratichaya (atherosclerosis) are
considered Medo-pradoshaja vyadhi, or diseases arising from pathological fat metabolism. Modern evidence echoes
this understanding: visceral adiposity is now recognised as the metabolic core of insulin resistance and inflammation.

Excessive Meda and Kapha qualities, heaviness, sluggishness, and stability promote metabolic stagnation, paralleling
fat accumulation, reduced mitochondrial oxidation, and low energy turnover in modern terms. This dual insight
underscores the remarkable overlap between Ayurvedic and biomedical concepts of energy imbalance and metabolic
rigidity.

Therapeutic Implications: Reawakening Agni and Clearing Ama

Ayurvedic management emphasises two fundamental principles: Agnideepana (rekindling digestion) and
Amapachana (detoxification). These can be interpreted as promoting metabolic activation and clearance of toxic
intermediates. Procedures such as Langhana (light fasting), Deepana—Pachana therapy, and Shodhana (purification)
encourage restoration of enzymatic and metabolic homeostasis.

Modern studies support these practices indirectly. Caloric restriction, intermittent fasting, and diets with high
phytonutrient content have shown to enhance mitochondrial function, reduce oxidative stress, and improve insulin
sensitivity, all of which align with Ama-reducing principles. Similarly, Panchakarma procedures, traditionally
employed to eliminate Ama, have been observed in pilot studies to reduce inflammatory markers and improve lipid
profiles.

Therefore, the therapeutic framework of Ama Chikitsa can be viewed not merely as a detox regimen but as a structured
metabolic reset that rebalances digestion, tissue metabolism, and systemic inflammation.

Limitations and Need for Integration

Despite strong conceptual alignment, translating 4ma into measurable biomedical parameters remains challenging.
While biochemical proxies such as oxidative stress markers, endotoxins, and pro-inflammatory cytokines provide
partial correlation, the holistic, multi-dimensional nature of Ama, encompassing physical, biochemical, and
psychological domains, defies complete reductionism.

Therefore, future interdisciplinary research must focus on developing standardized Ama assessment tools that
integrate subjective (clinical) and objective (biochemical) parameters. Controlled trials evaluating traditional
interventions through modern biomarkers of inflammation, lipid metabolism, and gut health could validate the
classical claims with empirical data.

Ama represents the ancient conceptual precursor to modern notions of metabolic inefficiency, oxidative stress, and
systemic inflammation. Strengthening Agni and eliminating Ama through diet, detoxification, and lifestyle regulation
may therefore serve as a holistic framework for preventing and managing metabolic disorders. Bridging these two
paradigms offers fertile ground for integrative medicine research, where traditional wisdom and modern evidence
converge toward a unified understanding of human metabolism.

CONCLUSION

The review establishes that Ama, as described in Ayurveda, parallels the modern understanding of metabolic
dysfunction involving impaired digestion, inflammation, and oxidative stress. Restoring Agni and eliminating Ama
through appropriate diet, detoxification, and lifestyle regulation offers a holistic framework for preventing and
managing metabolic disorders like metabolic syndrome.

REFERENCES

1. Samson SL, Garber AJ. Metabolic syndrome. Endocrinol Metab Clin North Am. 2014 Mar;43(1):1-23.
2. Saklayen MG. The Global Epidemic of the Metabolic Syndrome. Curr Hypertens Rep. 2018 Feb 26;20(2):12.

IJRTI2601081 International Journal for Research Trends and Innovation (www.ijrti.org)



http://www.ijrti.org/

10.
11.
12.
13.
14.
15.

16.

17.

IJRTI2601081 International Journal for Research Trends and Innovation (www.ijrti.org)

© 2026 IJRTI | Volume 11, Issue 1 January 2026 | ISSN: 2456-3315
Carson C, Lawson HA. Epigenetics of metabolic syndrome. Physiol Genomics. 2018 Nov 01;50(11):947-
955.
Charaka S, Sashtri Kashinath, Pt, Chaturvedi Gorakhnath., Dr . Ibid verse 15/4. Varanasi: Chaukhamba Bharti
Academy; 2004. Chikitsasthana, 15/2; p. 452.
Charaka S, Sashtri Kashinath, Pt, Chaturvedi Gorakhnath., Dr . Ibid verse 15/4. Varanasi: Chaukhamba Bharti
Academy; 2004. Chikitsasthana, 15/49
Byadgi P.S.,.Dube N.. "Atisara Chikitsa Adhyaya". Charak Samhita New Edition, edited by Singh G., Goyal
M., Deole Y.S., Basisht G., eds., 1% edition, CSRTSDC, 2020, pp. 92, Do0i:10.47468/CSNE.2020.e01.506.020
Di Vincenzo F, Del Gaudio A, Petito V, Lopetuso LR, Scaldaferri F. Gut microbiota, intestinal permeability,
and systemic inflammation: a narrative review. Intern Emerg Med. 2024;19(2):275-293. doi:10.1007/s11739-
023-03374-w
Chen Y, Meng Z, LiY, Liu S, Hu P, Luo E. Advanced glycation end products and reactive oxygen species:
uncovering the potential role of ferroptosis in diabetic complications. Mol Med. 2024;30(1):141. Published
2024 Sep 9. doi:10.1186/s10020-024-00905-9
Shabdakalpadruma by Raja Radhakanta Deva, Prathama Khand. Second edition. Delhi: Naaga Publishers;
2003. pg.no. 180.
Charaka S, Sashtri Kashinath, Pt, Chaturvedi Gorakhnath., Dr . Ibid verse 15/4. Varanasi: Chaukhamba Bharti
Academy; 2004. Chikitsasthana, 15/42-44
Arundatta. A. H. Sutra Sthana 13/27. Editted by Pandit Hari Sadasiva Sastri Paradakara. Chaukambha
Surbharti Prakashana Publications. Varanasi. Ed: 2016. Pg, no. 216.
Chakrapani. Charaka Sambhita. Chikitsa Sthana. Chapter 15/44. Edited by Jadavaji Trikamji Aacharya.
Chaukambha Surbharti Prakashana. Varanasi;2005.pg no. 517.
Charaka S, Sashtri Kashinath, Pt, Chaturvedi Gorakhnath., Dr . Ibid verse 15/4. Varanasi: Chaukhamba Bharti
Academy; 2004. Chikitsasthana, 15/73-75
Guess J, Beltran TH, Choi YS. Prediction of Metabolic Syndrome in U.S. Adults Using Homeostasis Model
Assessment-Insulin Resistance. Metab Syndr Relat Disord. 2023 Apr;21(3):156-162.
Handelsman Y. Metabolic syndrome pathophysiology and clinical presentation. Toxicol Pathol. 2009
Jan;37(1):18-20.
Arnett DK, Blumenthal RS, Albert MA, Buroker AB, Goldberger ZD, Hahn EJ, Himmelfarb CD, Khera A,
Lloyd-Jones D, McEvoy JW, Michos ED, Miedema MD, Mufoz D, Smith SC, Virani SS, Williams KA,
Yeboah J, Ziacian B. 2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease: A
Report of the American College of Cardiology/American Heart Association Task Force on Clinical Practice
Guidelines. J] Am Coll Cardiol. 2019 Sep 10;74(10):e177-¢232.
Albert Pérez E, Mateu Olivares V, Martinez-Espinosa RM, Molina Vila MD, Reig Garcia-Galbis M. New
Insights about How to Make an Intervention in Children and Adolescents with Metabolic Syndrome: Diet,
Exercise vs. Changes in Body Composition. A Systematic Review of RCT. Nutrients. 2018 Jul 06;10(7)



http://www.ijrti.org/
https://doi.org/10.47468/CSNE.2020.e01.s06.020

