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ABSTRACT 

Metabolic Syndrome and Non-Alcoholic Fatty Liver Disease 

(NAFLD) are emerging as significant global health concerns, primarily 

driven by sedentary lifestyles, poor dietary habits, and psychosocial 

stress. From the Ayurvedic viewpoint, these conditions can be 

correlated with Santarpanajanya Vyadhis (diseases due to over-

nourishment), Medoroga (disorders of fat metabolism), and Yakrit 

Vikara (liver disorders), rooted in deranged Agni (digestive fire), 

Mandagni, and vitiated Doshas, primarily Kapha and Pitta. An 

integrative Ayurvedic approach offers a promising pathway for 

prevention and management through personalized dietary regimens 

(Ahara), lifestyle interventions (Vihara), herbal formulations, 

Panchakarma therapies, and Yogic practices. Evidence-based 

interventions such as Triphala, Guduchi, Punarnava, and Kutki have 

shown hepatoprotective and metabolic regulatory effects. anchakarma 

modalities like Virechana and Basti help in systemic detoxification and Dosha balance. 

Additionally, stress-reducing practices such as Dhyan, Pranayama, and Asana play a vital 

role in addressing the psychosomatic component of these disorders. This article explores the 

pathophysiology of Metabolic Syndrome and NAFLD from an Ayurvedic lens, highlights 

integrative strategies, and underscores the potential of Ayurveda as a complementary system 

in managing these chronic, lifestyle-induced disorders. 
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INTRODUCTION 

Non-Alcoholic Fatty Liver Disease (NAFLD) is rapidly becoming the most common liver 

disorder globally, with an estimated worldwide prevalence of approximately 25%, and higher 

rates in South Asian populations due to genetic and lifestyle factors.
[1]

 It is intricately linked 

with Metabolic Syndrome (MetS), which includes central obesity, insulin resistance, 

hypertension, and dyslipidaemia. NAFLD encompasses a spectrum of hepatic disorders, 

ranging from simple steatosis to non-alcoholic steatohepatitis (NASH), potentially 

progressing to cirrhosis and hepatocellular carcinoma. 

 

From the Ayurvedic perspective, NAFLD and MetS can be considered as Santarpanajanya 

Vyadhi, predominantly involving Medoroga and Yakrit Vikara, with Kapha and Pitta Dosha 

vitiation and Mandagni as core pathological elements. 

 

Pathogenesis of Metabolic Syndrome and NAFLD 

Metabolic Syndrome (MetS) and Non-Alcoholic Fatty Liver Disease (NAFLD) are 

interlinked disorders rooted in insulin resistance, visceral adiposity, lipid metabolism 

disturbances, and chronic low-grade inflammation. The pathogenesis involves multiple, 

overlapping mechanisms.
[2]

 

 

1. Insulin Resistance 

The Central Event. Adipose tissue, especially visceral fat, becomes less responsive to insulin. 

Lipolysis increases, releasing free fatty acids (FFAs) into the circulation. Elevated FFAs are 

taken up by the liver, promoting hepatic triglyceride synthesis. Insulin fails to suppress 

hepatic gluconeogenesis, worsening hyperglycaemia. 

 

2. Hepatic Lipid Accumulation 

Liver accumulates triglycerides due to increased FFAs, de novo lipogenesis, and decreased 

VLDL export. NAFLD begins with hepatic steatosis (≥5% hepatocytes with fat) without 

significant alcohol intake. Excessive hepatic fat makes the liver vulnerable to injury. 

 

3. Oxidative Stress and Lipotoxicity 

Mitochondrial overload due to excess FFAs leads to reactive oxygen species (ROS) 

generation. ROS cause lipid peroxidation, DNA damage, and mitochondrial dysfunction. 

Hepatocytes undergo apoptosis or necrosis, triggering inflammation. 
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4. Inflammatory Cascade 

Damaged hepatocytes release danger signals (DAMPs) activating Kupffer cells (liver 

macrophages). Pro-inflammatory cytokines (e.g., TNF-α, IL-6, IL-1β) are secreted, 

worsening insulin resistance and promoting fibrosis. Infiltration by immune cells 

(macrophages, neutrophils, lymphocytes) advances NASH. 

 

5. Gut-Liver Axis 

Dysbiosis (altered gut microbiota) increases intestinal permeability (―leaky gut‖). Endotoxins 

(e.g., LPS) enter portal circulation, stimulating hepatic inflammation via TLR4 pathways. 

This further promotes hepatic fibrosis and progression toward cirrhosis. 

 

6. Fibrogenesis and Progression to Cirrhosis 

Activated hepatic stellate cells transform into myofibroblasts. They deposit extracellular 

matrix (ECM), leading to pericellular fibrosis. Progressive fibrosis → bridging fibrosis → 

cirrhosis and possibly hepatocellular carcinoma (HCC). 

 

7. Role of Adipokines and Hormones 

Adiponectin: Normally anti-inflammatory and insulin-sensitizing. Its levels are reduced in 

MetS/NAFLD. Leptin: Elevated in obesity; promotes fibrosis. Resistin, visfatin: Pro-

inflammatory adipokines contributing to insulin resistance and inflammation. 

 

Diagnosis  

Diagnosis of NAFLD involves clinical evaluation, laboratory tests, imaging, and occasionally 

liver biopsy. Patients are often asymptomatic, though some may report fatigue or upper 

abdominal discomfort. Risk factors like obesity, type 2 diabetes, and metabolic syndrome are 

common. Liver function tests typically show mild elevations in ALT and AST, with ALT 

usually higher. Ultrasound is the first-line imaging tool, showing a bright (hyperechoic) liver 

suggestive of steatosis. Fibro Scan and MRI offer more precise fat quantification and fibrosis 

assessment. Non-invasive scores like FIB-4 and NAFLD Fibrosis Score help estimate fibrosis 

risk. Liver biopsy remains the gold standard to differentiate simple steatosis from 

steatohepatitis (NASH) and to stage fibrosis when needed. 

 

Management of NAFLD  

It primarily focuses on lifestyle modification, control of metabolic risk factors, and selective 

pharmacotherapy. The cornerstone is sustained weight loss through dietary changes—
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preferably a Mediterranean diet—and regular physical activity of at least 150–200 minutes 

per week. Addressing associated conditions like type 2 diabetes, dyslipidaemia, and 

hypertension is crucial, with medications such as statins, metformin, and GLP-1 receptor 

agonists playing supportive roles. Vitamin E and pioglitazone may be used in select patients 

with biopsy-proven NASH. Regular monitoring of liver enzymes, metabolic parameters, and 

fibrosis risk is essential. Avoidance of alcohol and hepatotoxic drugs further supports liver 

health. This integrative, patient-centered approach helps halt or reverse disease progression 

and reduce long-term complications.
[3]

 

 

Conceptual Framework in Ayurveda 

In Ayurveda, NAFLD closely aligns with Medoroga (disorders of fat metabolism) and Yakrit 

Roga (liver disorders), caused by Kapha and Meda vitiation, Agnimandya, and Ama 

formation. 

 

1. Hetu (Causative Factors) 

NAFLD is understood as a Santarpanajanya Vyadhi (disease due to over-nourishment). 

Common causative factors include 

 

Ahara Hetu (Dietary Causes) 

Guru (heavy), Snigdha (unctuous), Madhura (sweet), Abhishyandi (channel-clogging) 

foods.
[4]

 

Excessive intake of dairy, sweets, fried foods, fast food 

Viruddha Ahara (incompatible food combinations).
[5]

 

 

Vihara Hetu (Lifestyle Causes) 

Sedentary habits (Avyayama) 

Divaswapna (daytime sleeping)
[6]

 

Stress, mental inactivity 

Suppression of natural urges (Vegadharana) 

 

2. Lakshana (Clinical Features) 

Though NAFLD is often asymptomatic, Ayurvedic texts describe the following relevant 

features in Medoroga and Yakrit Vikara 

Angagaurava (heaviness in body) 

Aalasya (lethargy), excessive sleep 



Surbhi et al.                                                                         World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 14, Issue 13, 2025.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

 

 

187 

Udarshaithilya (abdominal laxity or bloating) 

Atiswedana (excessive sweating) 

Kshudrashwasa (shortness of breath on exertion) 

Daurbalya (weakness), Mandagni (slow metabolism) 

Yakrit vriddhi (hepatomegaly) in later stages. 

 

Samprapti (Pathogenesis) 

Dosha : Kapha (predominantly) and Pitta vitiation 

Dushya: Medo Dhatu, Rasa, Rakta, Yakrit 

Srotas: Medovaha, Raktavaha, Annavaha, and Rasavaha Srotas 

Udbhava Sthana: Amashaya (GI tract) 

Vyaktisthana: Yakrit (liver) and Medo dhatu 

 

Sequence of Events 

Unwholesome dietary and lifestyle habits → Agnimandya → Ama formation → Meda 

vriddhi → Srotorodha in Medovaha & Raktavaha Srotas → Yakrit dushti → Fat 

accumulation in the liver → NAFLD 

 

Ayurvedic management of Metabolic disorders and NAFLD 

NAFLD, often seen as the hepatic manifestation of metabolic syndrome, is interpreted in 

Ayurveda through the lens of Medoroga, Agnimandya, and Yakrit Dushti. Management is 

aimed at correcting Agni (digestive fire)
[7]

, reducing Meda (fat tissue), eliminating Ama 

(toxins), and restoring dosha-dhatu-srotas balance. 

 

1. Chikitsa Siddhanta (Principles of Management) 

Nidana Parivarjana – Avoidance of causative factors (e.g., heavy, oily, sweet foods; 

sedentary habits) 

Agnideepana & Ama Pachana – Correcting metabolism and digestion 

Shodhana Chikitsa – Detoxification via Panchakarma 

Shamana Chikitsa – Palliative therapy with herbal drugs and formulations 

Pathya-Apathya – Diet and lifestyle modifications 

Yoga and Meditation – To enhance metabolic function and mental well-being 

 

Shodhana Chikitsa (Detoxification Therapies) 

Indications: For obese, Kapha-Meda dominant patients with strong constitution 
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Snehapana with Tikta or Deepaniya Ghee (e.g., Triphala Ghrita) 

Vamana – Indicated in Kapha dominance and Medoroga 

Virechana – Best suited for Pitta-Kapha dushti and Yakrit vikara 

Trivrit Avaleha, Eranda Taila, Avipattikara Churna 

Lekhana Basti – Medo-hara (fat reducing) Basti with decoctions like Triphaladi Kwath, 

Dashamula, Gomutra, etc.
[8] 

 

Shamana Chikitsa (Herbal Formulations & Medicines) 

Herb/Formulation Action 

Triphala 
Lekhana, Deepana, Mild 

detox 

Arogyavardhini Vati 
Hepato-protective, Ama 

pachana, Medohara 

Punarnava (Boerhavia 

diffusa) 
Diuretic, Yakrit shodhak 

Guggulu[9] 

(especially Medohar 

Guggulu) Lipid-lowering, 

anti-inflammatory 

Guduchi [9] 

(Tinospora cordifolia) 

Rasayana, 

immunomodulatory 

Kutuki (Picrorhiza 

kurroa) 
Pitta-kapha hara, liver tonic 

Mustak, Chitraka, 

Vidanga 

Deepana, Kaphahara, 

Medohara 

 

Pathya-Apathya (Diet & Lifestyle) 

Pathya (Wholesome) 

Laghu, Deepana-Amapachana foods: Yusha (thin soups), Lajamanda (rice water), Mudga 

Use of Haridra, trikatu, methi seeds 

Ushna jal (Drinking Hot water) 

Light exercise, brisk walking, yoga 

 

Apathya (Unwholesome) 

Guru (heavy), Snigdha (oily), Madhura (sweet) and Abhishyandi ahara 

Milk products, fast food, fried items 

Sedentary habits, daytime sleep, stress 

 

Yoga and Meditation 

Asanas: Trikonasana, Ardha Matsyendrasana, Pavanamuktasana – stimulate digestion and 

liver 



Surbhi et al.                                                                         World Journal of Pharmaceutical Research 

www.wjpr.net      │     Vol 14, Issue 13, 2025.      │     ISO 9001: 2015 Certified Journal      │ 

 

 

 

 

189 

Pranayama: Kapalabhati, Bhastrika – enhance metabolism 

Meditation (e.g., Rajyoga) – lowers stress, improves endocrine regulation 

 

DISCUSSION  

The rising global burden of metabolic disorders and non-alcoholic fatty liver disease 

(NAFLD) necessitates a comprehensive and integrative approach to their management. While 

modern medicine primarily focuses on symptomatic control and biochemical correction, 

Ayurveda offers a holistic framework rooted in the correction of metabolic imbalances, 

digestive inefficiencies, and lifestyle disharmony. This discussion explores the Ayurvedic 

understanding of causative factors (Hetu), pathogenesis (Samprapti), and a detailed 

therapeutic protocol (Chikitsa), including Shodhana (purificatory therapies), Shamana 

(palliative care), Ahara-Vihara (diet-lifestyle), and Yoga, in the context of managing 

metabolic disorders and NAFLD. 

 

Understanding Hetu (Causative Factors) in Light of NAFLD and Metabolic Disorders 

From an Ayurvedic perspective, the causation of NAFLD and metabolic syndrome is rooted 

in Santarpanajanya Vyadhi—conditions arising from over-nutrition and lack of balance 

between intake and expenditure. Classical texts highlight causes such as 

 

Ahara Hetu (Dietary Causes): Excessive intake of Snigdha (unctuous), Madhura (sweet), 

Guru (heavy), and Abhishyandi (obstructive) foods contribute to Agni Mandya (weakened 

digestive fire), leading to the formation of Ama (metabolic toxins) and accumulation of Meda 

Dhatu (adipose tissue). 

 

Vihara Hetu (Lifestyle Causes): A sedentary lifestyle (Avyayama), daytime sleep 

(Divaswapna), and suppression of natural urges (Vegadharana) aggravate Kapha and 

promote Srotorodha (channel obstruction), resulting in Yakrit Dushti (liver dysfunction). 

 

Manasika Nidana (Psychological Factors): Chronic stress, anxiety, and emotional overeating, 

though less emphasized in classical texts, are relevant in current settings and disturb Vata-

Pitta, affecting neuroendocrine balance and metabolism. 

 

Modern parallels confirm these observations. Overeating, physical inactivity, insulin 

resistance, and psychological stress are leading contributors to hepatic fat accumulation, 

dyslipidaemia, obesity, and type 2 diabetes—all components of metabolic syndrome and 

NAFLD.
[11]
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Mapping Ayurvedic Therapies to Modern Pathophysiology 

To illustrate the integrative potential of Ayurveda, the table below aligns Ayurvedic principles 

and therapies with modern pathophysiological mechanisms of NAFLD and metabolic 

syndrome 

 

Modern 

Pathophysiological Step 
Ayurvedic Correlation 

Relevant Ayurvedic 

Therapies 

Insulin Resistance 
Agnimandya, Kapha Meda 

Dushti 

Deepana-Pachana, 

Virechana, Lekhana Basti 

Hepatic Steatosis 
Yakrit Dushti, Medo 

Vriddhi 

Triphala, Arogyavardhini 

Vati, Vamana, Virechana 

Oxidative Stress and 

Lipotoxicity 
Ama and Dhatu Vaishamya 

Rasayana therapy (Guduchi, 

Amalaki), Shodhana 

Inflammation & Cytokine 

Imbalance 
Dosha Dushti 

Srotorodha Shamana 

Chikitsa (Guduchi, 

Punarnava), Meditation, 

Pranayama 

Gut-Liver Axis 

Disruption 

Agnimandya, Anna-Rasa 

Dushti 

Pathya Ahara, Probiotic-

supportive diet 

 

Ayurvedic Chikitsa (Therapeutic Approach) 

Management is holistic and individualized, aiming to restore balance through. 

 

A. Shodhana Chikitsa (Biopurification Therapy) 

For Kapha-Meda predominance and when the patient is suitable for detoxification, Shodhana 

plays a pivotal role 

Snehana (oleation) with Deepaniya ghritas like Triphala Ghrita helps mobilize fat-soluble 

toxins. 

 

Vamana (emesis) is the prime therapy for Kapha Medo roga, clearing upper channels and 

reducing heaviness and lethargy. 

Virechana (purgation) is highly effective in clearing Pitta-Kapha dushti and Yakrit vitiation, 

improving hepatic function and bowel regularity. 

 

Lekhana Basti with Dashamula, Triphaladi kwatha, and Eranda Taila have shown benefits in 

fat mobilization, improving bowel and liver function. 

 

Evidence-based support: Research indicates that Virechana karma reduces liver enzymes and 

hepatic steatosis in NAFLD. Panchakarma therapies help regulate insulin sensitivity and 

inflammatory markers.
[12] 
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B. Shamana Chikitsa (Palliative Treatment) 

When Shodhana is not indicated, Shamana therapy is the mainstay, employing herbs and 

formulations to correct Agni, reduce Ama, pacify Kapha, and rejuvenate Yakrit 

Arogyavardhini Vati – detoxifier and hepatoprotective 

Medohar Guggulu – lipid-lowering, anti-obesity 

Triphala, Guduchi, Mustak, Kutki – act as Deepana, Pachana, and Yakrit Shodhana 

Punarnava, Bhumyamalaki – support liver detox and reduce inflammation 

These classical formulations demonstrate activities similar to modern lipid-lowering agents, 

insulin sensitizers, and anti-oxidants, making them valuable in integrative therapy. 

 

C. Ahara-Vihara (Diet & Lifestyle) 

Ayurveda emphasizes a satmya (suitable), pathya (wholesome), and agni-supporting diet for 

long-term balance 

PATHYA AHARA 

Mudga yusha, Laja manda, Takra, and lightly spiced soups, Use of Trikatu, Jeeraka, Methika, 

and Haridra, Ushna Jal (Hot water) in the morning, Avoidance of viruddha ahara (e.g., milk 

with salty or sour foods) 

 

APATHYA AHARA 

Avoiding deep-fried, sugary, dairy-heavy, and preserved foods, Minimizing processed 

carbohydrates and sedentary snacking habits 

 

VIHARA 

Regular exercise: brisk walking, light aerobics. Avoiding Divaswapna and Atinidra. 

Maintaining regular sleep cycles. Avoiding stress and overexertion. This guidance matches 

modern dietary protocols for NAFLD, such as the Mediterranean diet, low-carb high-fibre 

plans, and physical activity recommendations. 

 

D. Yoga and Meditation 

Yoga supports metabolic regulation by improving gut function, insulin sensitivity, and stress 

resilience 

Asanas: Trikonasana, Pavanamuktasana, Ardha Matsyendrasana improve digestion and 

stimulate liver. A clinical study by Manjunatha et al. (2005) investigated the effect of specific 

yogic postures—including Dhanurasana, Matsyendrasana, Setubandhasana, and 

Pavanamuktasana—on glucose and insulin levels in healthy young adults. The study 
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concluded that the performance of these asanas increased the sensitivity of pancreatic beta 

cells to glucose, suggesting long-term improvements in insulin dynamics and glycaemic 

control.
[13] 

 

Pranayama: Kapalabhati, Bhastrika, Anulom Vilom improve oxygenation and fat metabolism. 

A study by Tolahunase et al. (2018) investigated the effects of a yoga-based lifestyle 

intervention—including asanas, pranayama, meditation, and counselling—on individuals 

with metabolic syndrome. The results showed significant reductions in markers of 

inflammation and psychological stress, highlighting the holistic benefits of integrated yoga 

practices in metabolic health management.
[14]

 

 

Meditation (e.g., Rajyoga): Balances hypothalamic-pituitary-adrenal (HPA) axis. Reduces 

cortisol and inflammatory cytokines. Improves mindfulness and reduces emotional overeating 

A review article by Alka Aggarwal (2020) in the International Journal of Health and Clinical 

Research discussed how chronic stress activates the hypothalamo-pituitary-adrenal (HPA) 

axis, leading to sustained cortisol release and neurological changes in areas like the 

hippocampus and prefrontal cortex. The review highlights that yoga and meditation reduce 

cortisol levels, promote neurogenesis, and enhance brain plasticity. 

 

Additionally, a study by Cahn et al. (2017) in Frontiers in Human Neuroscience assessed 

participants in a 3-month yoga and meditation retreat. The results showed decreased anxiety 

and depression, increased mindfulness, elevated BDNF (brain-derived neurotrophic factor), 

and favorable modulation of inflammatory markers, suggesting improved mind-body 

integration and brain health through sustained meditation practice.
[15]

 

 

CONCLUSION 

Metabolic disorders and NAFLD are complex conditions rooted in disturbed metabolism, 

sedentary lifestyle, and dietary excesses. Ayurveda provides a time-tested, holistic approach 

that not only addresses the symptoms but corrects the underlying imbalances of Agni 

(digestive fire), Dosha, Dhatu, and Srotas. Through an integrative regimen involving Nidana 

Parivarjana (elimination of causes), Shodhana (detoxification), Shamana (palliative care), 

Ahara-Vihara (diet and lifestyle modifications), and Yoga, Ayurveda offers sustainable 

solutions for prevention and management of these disorders. Incorporating Ayurvedic 

interventions alongside conventional therapies can enhance clinical outcomes, improve 

quality of life, and pave the way for a truly holistic model of healthcare in the modern era. 
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