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Non-Alcoholic Fatty Liver Disease (NAFLD), recently reclassified as Metabolic Dysfunction-Associated Steatotic
Liver Disease (MASLD), represents the most prevalent chronic liver pathology globally, affecting an estimated 25%
to 32% of the adult population. Characterized by excessive triglyceride accumulation within hepatic parenchymal
cells in the absence of significant alcohol consumption, NAFLD spans a clinicopathological spectrum ranging from
simple benign hepatic steatosis to non-alcoholic steatohepatitis (NASH), progressive fibrosis, cirrhosis, and
hepatocellular carcinoma (HCC). Modern clinical pharmacology currently lacks universally approved targeted
pharmacological entities specifically labeled for early-to-moderate NAFLD, leaving lifestyle modification, dietary
caloric restriction, and off-label metabolic modulators as the primary therapeutic pillars. In Ayurvedic clinical
etiology, NAFLD aligns closely with Yakritodara—a clinical subset of Udara Roga characterized by pathological
liver enlargement due to vitiated Pitta and Kapha Doshas, severe Agnimandya (deranged metabolic fire at Jatharagni
and Dhatvagni levels), Ama (toxic metabolic intermediate accumulation), and profound Srotorodha (micro-channel
obstruction) across Rasavaha, Raktavaha, and Medovaha Srotas. This comprehensive review investigates the
therapeutic efficacy, molecular mechanisms, and clinical utility of Aarogyavardhini Vati (AVV)—a classical herbo-
mineral formulation documented in the Rasaratna Samuccaya and Sharangdhara Samhita—in reversing the
pathophysiology of Yakritodara/NAFLD. AVV combines purified mineral Bhasmas (Kajjali, Lauha, Tamra,
Abhrak), purified bitumen (Shilajit), oleo-gum resin (Guggulu), and potent phytotherapeutic agents, overwhelmingly
dominated by Katuki (Picrorhiza kurroa, 50% w/w). Synthesis of clinical, pre-clinical, and biochemical data indicates
that AVV executes multi-targeted therapeutic actions: (1) restoring Jatharagni and Dhatvagni (Amapachana and
Agnideepana); (2) promoting hepatic fat scraping and lipid mobilization (Lekhana and Medohara); (3) exerting
potent cholagogue and hepatobiliary clearance effects (Pitta-Rechana); and (4) suppressing pro-inflammatory
cytokine expression (TNF-a, IL-6, NF-kB), lipid peroxidation, and reactive oxygen species (ROS) generation via
active picrosides and bioactive mineral complexes. Clinical trials consistently report significant reductions in serum
transaminases (ALT, AST), gamma-glutamyl transferase (GGT), lipid profiles, and ultrasonographic hepatic
echogenicity grades following 8 to 12 weeks of AVV administration. This review establishes a rigorous physiological
bridge between Ayurvedic principles of Yakritodara Chikitsa and contemporary molecular hepatology, highlighting
AVYV as a potent integrative therapeutic candidate.

Keywords: Aarogyavardhini Vati, Yakritodara, Non-Alcoholic Fatty Liver Disease (NAFLD), MASLD, Picrorhiza
kurroa, Hepatic Steatosis, Medovaha Srotas, Amapachana, Tamra Bhasma.

INTRODUCTION

1. Introduction & Epidemiological Background
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Non-Alcoholic Fatty Liver Disease (NAFLD) has
emerged as a premier global public health crisis of the
21st century, paralleling the worldwide surge in
obesity, type 2 diabetes mellitus (T2DM), central
adiposity, and metabolic syndrome. Characterized by
intrahepatic lipid accumulation exceeding 5% of total
liver weight or visible on histological evaluation in the
absence of significant alcohol intake, secondary
steatogenic drug wuse, or hereditary metabolic
disorders, NAFLD spans a spectrum of severity. It
begins as Non-Alcoholic Fatty Liver (NAFL or
simple steatosis), which can silently progress into
Non-Alcoholic Steatohepatitis (NASH)—an
aggressive subtype marked by hepatocyte ballooning,
lobular inflammation, and progressive pericellular
fibrosis. Up to 20% of NASH patients eventually
advance to end-stage liver cirrhosis and primary
hepatocellular carcinoma (HCC), making NAFLD
one of the leading causes of liver transplantation
worldwide. Despite its vast clinical burden,
conventional clinical medicine offers limited directly
targeted pharmacotherapeutic choices. While PPAR-
vy agonists (e.g., pioglitazone), GLP-1 receptor
agonists (e.g., semaglutide), and vitamin E exhibit
variable degrees of histological improvement in
NASH, their long-term efficacy is frequently
constrained by concerns over systemic weight gain,
cardiovascular safety, gastrointestinal intolerability,
or oncogenic potential. Consequently, global medical
research has increasingly pivoted toward holistic,
multi-targeted natural products and classical
traditional systems of medicine that offer
comprehensive metabolic modulation rather than
single-receptor blockade. Ayurveda, the ancient
Indian system of medicine, provides an intricate
framework for understanding complex metabolic
disorders under the umbrella of Santarpanajanya
Vyadhi—diseases resulting from chronic over-
nourishment, physical inactivity, and impaired
metabolic digestion. Within Ayurvedic pathology,
hepatic enlargement and intrahepatic lipid storage are
categorized under Yakritodara, a specific subtype of
Udara Roga (abdominal enlargements). Classical
texts describe Yakritodara as a conditions brought
about by the co-vitiation of Pitta and Kapha Doshas,
leading to the clogging of micro-circulatory channels
(Srotorodha) responsible for the movement and
processing of plasma, blood, and adipose tissues
(Rasavaha, Raktavaha, and Medovaha Srotas).
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Among the vast pharmacopoeia of Ayurveda,
Aarogyavardhini Vati (AVV) stands out as the
premier  classical  herbo-mineral = formulation
specifically indicated for the management of Yakrit-
Vikara (hepatic disorders), Udara Roga, Medoroga
(obesity/dyslipidemia), and  Kustha (chronic
dermatological conditions secondary to systemic
metabolic toxicity). First formulated and documented
in medieval Rasashastra texts such as the Rasaratna
Samuccaya and Sharangdhara Samhita, AVV is
renowned for its unique capacity to balance all three
Doshas (Tridoshahara), clear systemic endotoxins

(Amapachana), stimulate metabolic fire
(Agnideepana), and scrape away abnormal visceral
lipid deposits (Lekhana). This comprehensive

narrative review aims to systematically analyze the
theoretical concepts, pharmacological mechanisms,
phytochemical constituents, and clinical evidence
evaluating Aarogyavardhini Vati in the management
of Yakritodara with special reference to NAFLD.

2. Pathophysiological Parallelism: Yakritodara vs.
NAFLD/MASLD

To appreciate the therapeutic efficacy of
Aarogyavardhini Vati, one must first establish the
precise conceptual parallelism between modern
molecular hepatology and Ayurvedic Samprapti
(pathogenesis). Modern hepatology explains NAFLD
progression through the refined 'multiple-hit model.’
The 'first hit' involves peripheral insulin resistance,
leading to increased lipolysis of peripheral adipose
tissue and an excessive influx of free fatty acids
(FFAs) into the liver via the portal circulation.
(DNL) in
hepatocytes is upregulated via sterol regulatory
element-binding protein 1c (SREBP-1c) and
carbohydrate response element-binding protein
(ChREBP). When the hepatic capacity to oxidize
FFAs via mitochondrial f-oxidation or to export them
as Very Low-Density Lipoproteins (VLDL) is

Concurrently, de novo lipogenesis

overwhelmed, intracellular toxic lipid species—
including diacylglycerols (DAGs) and ceramides—
accumulate, inducing hepatic steatosis. Subsequent
'hits' stem from mitochondrial dysfunction, oxidative
stress, reactive oxygen species (ROS) generation,
endoplasmic reticulum (ER) stress, gut microbiota
dysbiosis, and the release of pro-inflammatory
cytokines such as Tumor Necrosis Factor-alpha
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(TNF-a)), Interleukin-6 (IL-6), and Transforming
Growth Factor-beta (TGF-f). These cascades trigger
hepatocyte apoptosis, ballooning degeneration,
activation of hepatic stellate cells (HSCs), and
deposition of extracellular matrix leading to fibrosis.

Pathophysiological Equivalence:

In modern terms, NAFLD represents an overload of
free fatty acids leading to lipotoxicity, ER stress, and
NASH. In Ayurveda, this exact cascade is described
as Santarpanajanya Agnimandya,
metabolized Ama blocks the Medovaha Srotas and
leads to Dhatu Dushti in the Yakrit

where un-

In Ayurvedic clinical theory, this multi-step cascade
is described with astounding clinical precision
through the Samprapti of Yakritodara. The etiology
(Nidana) includes excessive intake of Guru (heavy),
Snigdha (unctuous/fatty), Pichhila (slimy), and
Abhishyandi (channel-blocking) foods, combined
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with Avyayama (sedentary lifestyle) and Diva-
swapna (daytime sleep). These Nidanas severely
impair Jatharagni (central digestive fire), which in
leads to Dhatvagnimandya—specifically
impairing the metabolic fire responsible for fat and
tissue conversion (Medodhatvagni and
Raktodhatvagni). When Dhatvagni is compromised,
food matter is incompletely processed, generating
Ama—a toxic, sticky, un-metabolized metabolic
intermediate. Ama mixes with vitiated Kapha and
Pitta Doshas (specifically Ranjaka Pitta, which
resides in the Yakrit and Pleeha). This toxic mixture
circulates and lodges within the Medovaha and
Raktavaha Srotas of the liver (Yakrit), causing
Srotorodha (vascular and biliary micro-channel
obstruction). The obstructed Srotas prevent normal

turn

tissue nourishment, resulting in local tissue
enlargement (Yakrit Vridhi), localized heaviness
(Gaurava), and hepatic parenchymal dysfunction. The
comparative mapping of these two paradigms is

summarized in Table 1 below.

Table 1: Conceptual Alignment between Ayurvedic Yakritodara and Modern NAFLD Pathophysiology

Raktavaha Srotorodha

Ayurvedic Modern Pathophysiological Clinical Manifestation /
Pathological Concept Equivalent Biochemical Feature
Jatharagni & Impaired gut-liver axis metabolic rate & Sluggish basal metabolism,
Dhatvagnimandya mitochondrial dysfunction systemic insulin resistance,
impaired FFA oxidation
Ama Udbhava Accumulation of toxic lipid Lipotoxicity, hepatic ER stress,
(Endotoxin Generation) | intermediates (DAGs, ceramides, ROS) cellular oxidative damage
Medovaha & Intrahepatic microvascular congestion Hepatic steatosis,

& sinusoidal fat deposition

microvesicular/macrovesicular
droplet accumulation

Ranjaka Pitta & Kapha Biliary stasis, hepatocyte ballooning, Elevated ALT/AST, GGT
Dushti pro-inflammatory signaling elevation, subclinical hepatic
inflammation
Yakrit Vridhi & Udara Hepatomegaly, capsular stretching, Right upper quadrant discomfort,
Gaurava visceral fat expansion abdominal heaviness, central

obesity

3. Pharmaceutical & Phytochemical Profile of
Aarogyavardhini Vati

Aarogyavardhini Vati (AVYV) is a classical Herbo-
Mineral-Metallic ~ (Rasa-Aushadhi)  formulation
meticulously designed to rectify deep-seated
metabolic and hepatic derangements. Its composition

represents a sophisticated synergy between purified
mineral elements (*Bhasmas*) and potent bio-active
botanicals. According to classical authoritative texts
including *Rasaratna Samuccaya* (Udara Roga
Adhyaya) and *Sharangdhara Sambhita*, the
formulation contains precise quantitative proportions
of twelve ingredients, as detailed in Table 2.

Table 2: Comprehensive Composition and Bioactive Profile of Aarogyavardhini Vati
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Ingredient Name Botanical / Chemical Part / Form Used Proportional
Name Ratio / Wt%
Shuddha Parada Purified Elemental Kajjali constituent 1 Part (~2.2%)
Mercury

Shuddha Gandhaka | Purified Elemental Sulfur Kajjali constituent 1 Part (~2.2%)

Lauha Bhasma Incinerated Iron Calx Nanoparticle Bhasma 1 Part (~2.2%)

Abhrak Bhasma Incinerated Mica Calx Nanoparticle Bhasma 1 Part (~2.2%)

Tamra Bhasma Incinerated Copper Calx Nanoparticle Bhasma 1 Part (~2.2%)

Haritaki Terminalia chebula Pericarp Powder 2 Parts (~4.3%)
(Triphala)

Bibhitaki Terminalia bellirica Pericarp Powder 2 Parts (~4.3%)
(Triphala)

Amalaki Emblica officinalis Pericarp Powder 2 Parts (~4.3%)
(Triphala)

Shuddha Shilajit Asphaltum punjabianum Purified Exudate 3 Parts (~6.5%)

Shuddha Guggulu Commiphora mukul Purified Oleo-gum Resin | 4 Parts (~8.7%)

Chitraka Plumbago zeylanica Root Bark Powder 4 Parts (~8.7%)

Katuki Picrorhiza kurroa Rhizome Powder 22 Parts
(~50.0%)

The pharmaceutical processing involves trituration of
the above ingredients with the fresh leaf juice
(*Swarasa*) of Nimba (*Azadirachta indica*) for a
specific duration until a homogenous, cohesive mass
is formed, which is subsequently compressed into
tablets (Vatis). The inclusion of Nimba Swarasa
*Katu-Tikta Rasa*,

micro-antimicrobial
properties. A critical pharmaceutical observation is
that Katuki (*Picrorhiza kurroa*) constitutes exactly
50% by weight of the entire dry formulation. Katuki

imparts additional

*Kaphapittahara*, and

is rich in iridoid glycosides, primarily Picroside-I and
Picroside-II (collectively known as kutkin), as well as
kutkoside, wvanillic acid, and apocynin. These
bioactive iridoid glycosides are well-documented in
modern pharmacology for their powerful cholagogue,
anti-cholestatic, anti-inflammatory, and
hepatoprotective actions. The presence of Guggulu
(*Commiphora mukul*) contributes guggulsterones
(E- and Z-guggulsterone), which act as antagonists at
the Farnesoid X Receptor (FXR) and Pregnane X
Receptor (PXR), profoundly regulating cholesterol
metabolism and bile acid synthesis. Furthermore, the
mineral Bhasmas (Tamra, Lauha, Abhrak, and

Kajjali) undergo rigorous classical incineration
(*Puta*) cycles, transforming raw metals into bio-
compatible, non-toxic, nano-crystalline trace mineral
oxides. Tamra Bhasma (copper calx) is specifically
celebrated in Rasashastra for its potent *Lekhana*
*Yakrit-Pleeha-Vishodhana*

(lipid-scraping) and
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(hepato-splenic cleansing) properties. Nano-copper
particles interact with hepatic lipid metabolic
pathways, stimulating cytochrome c oxidase activity
and enhancing mitochondrial electron transport.

4. Ayurvedic Pharmacodynamics & Mode of
Action (Samprapti Vighatana)

The therapeutic success of Aarogyavardhini Vati in
reversing Yakritodara lies in its ability to execute
systematic *Samprapti Vighatana* (breakdown of
pathogenesis) across multiple pharmacological fronts:

4.1. Agnideepana and Amapachana (Metabolic
Fire Restoration & Endotoxin Clearance)

in NAFLD/Yakritodara is
*Agnimandya*—sluggish digestive and metabolic
activity. Ingredients such as Chitraka (*Plumbago

The primary lesion

zeylanica*), Trikatu constituents, and Katuki possess
potent *Katu Rasa* (pungent taste), *Ushna Virya*
(hot potency), and *Katu Vipaka*. They directly
stimulate *Jatharagni* and *Dhatvagni*, digesting
accumulated *Ama* and preventing the continuous
influx of toxic metabolic intermediates into the portal
system.

4.2. Medohara and Lekhana Karma (Intrahepatic
Lipid Scraping & Mobilization)
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To reverse hepatic steatosis, stored ectopic fat
droplets must be mobilized from hepatocytes. AVV
possesses explicit *Lekhana* (scraping) properties,
primarily driven by Tamra Bhasma, Shuddha
Guggulu, Shuddha Shilajit, and Triphala. These
agents possess *Ruksha* (dry), *Laghu* (light), and
*Tikshna* (penetrating) qualities that penetrate deep
into the *Medovaha Srotas*, scraping and dissolving
abnormal lipid accumulations (*Meda Sanchaya*)
from the hepatic parenchymal matrix.

4.3. Pitta-Rechana and Srotoshodhana (Biliary
Clearance & Channel Decongestion)

Katuki (*Picrorhiza kurroa*) acts as a classical *Pitta-
Virechaka* / *Pitta-Rechana* agent (cholagogue and
purgative). By stimulating bile synthesis and flow
from hepatocytes into the biliary tract, Katuki flushes
out stagnant, vitiated *Ranjaka Pitta* and biliary
sludge. This purgative action clears micro-channel
obstructions (*Srotorodha*) in the liver, restoring
normal vascular sinusoidal perfusion and drainage.

4.4. Tridosha Samana and Tissue Regeneration

While Katuki and Chitraka pacify Kapha and Vata,
cooling and stabilizing ingredients like Shilajit,
Abhrak Bhasma, and Triphala prevent excessive Pitta
aggravation. The  *Rasayana* (rejuvenative)
properties of Shilajit, Abhrak Bhasma, and Amalaki
support tissue

regeneration, protecting cellular

integrity and preventing hepatocyte necrosis.

5. Modern Molecular & Biochemical Mechanisms
of Action

Translating Ayurvedic principles into modern

molecular hepatology reveals that the multi-
component architecture of Aarogyavardhini Vati
targets key regulatory nodes involved in NAFLD
pathophysiology, as illustrated in the mechanistic

summary below.

5.1. Modulation of Hepatic Lipid Metabolism & De
Novo Lipogenesis

Excessive hepatic lipid accumulation in NAFLD is
driven by up-regulated De Novo Lipogenesis (DNL)
and impaired fatty acid oxidation. Bioactive
compounds in AVV exert key modulatory actions:
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e Suppression of Lipogenic Transcription Factors:
Picrosides from Katuki and Guggulsterones
down-regulate Sterol Regulatory Element-
Binding Protein-1c (SREBP-1¢) and Fatty Acid

Synthase (FAS), directly suppressing the
enzymatic machinery of lipid synthesis in
hepatocytes.

e Activation of AMPK Pathway: Shilajit and
Triphala polyphenols activate 5'-AMP-activated
protein kinase (AMPK). AMPK activation
phosphorylates  and Acetyl-CoA
Carboxylase (ACC), simultaneously inhibiting
DNL and stimulating mitochondrial B-oxidation

fatty
Palmitoyltransferase-1 (CPT-1) up-regulation.

e PPAR-a Agonism: Constituents of AVV act as
natural ligands for Peroxisome Proliferator-
Activated Receptor-alpha (PPAR-a), enhancing
peroxisomal and mitochondrial fatty acid fB-
oxidation, thereby
triglyceride pools.

inactivates

of free acids via Carnitine

reducing  intracellular

5.2. Antioxidant Defense & Inhibition of Lipid
Peroxidation

Oxidative stress is the primary catalyst converting
inflammatory NASH.
overloads

steatosis  into
FFA
mitochondrial electron transport chains, generating

massive amounts of reactive oxygen species (ROS)

simple

Intrahepatic accumulation

and toxic lipid peroxides (malondialdehyde [MDA]
and 4-hydroxynonenal [4-HNE]).

Free Radical
officinalis (Amalaki) and Terminalia species in

e Direct Scavenging: Emblica

AVV provide rich concentrations of low-
molecular-weight hydrolyzable tannins
(emblicanin A and B,  punigluconin,
pedunculagin) that directly neutralize hydroxyl
and superoxide radicals.
e Endogenous Antioxidant Enzyme Induction:
apocynin  (from Katuki)
significantly boost endogenous activity of
Superoxide Dismutase (SOD), Catalase (CAT),
and Glutathione Peroxidase (GPx), while
restoring  depleted Reduced
Glutathione (GSH) pools. Apocynin specifically

acts as a selective inhibitor of NADPH Oxidase

Picrosides and

intracellular
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(NOX2), blocking a major cellular source of
superoxide generation.

5.3. Anti-Inflammatory Signaling & Suppression
of NASH Progression

Progression from fatty liver to hepatitis requires
activation of pro-inflammatory signaling cascades,
prominently Nuclear Factor Kappa B (NF-«xB).

e NF-«xB Pathway Inhibition: Kutkin and
Guggulsterones block IkB kinase (IKK)
phosphorylation,  preventing the nuclear

translocation of NF-kB p65 subunits in Kupffer
cells and hepatocytes.

e Cytokine Down-Regulation: Suppression of NF-
kB directly down-regulates transcript levels of
inflammatory  cytokines, including Tumor
Necrosis Factor-alpha (TNF-a), Interleukin-6
(IL-6), Interleukin-1 beta (IL-1p), and Monocyte
Chemoattractant Protein-1 (MCP-1).

By curbing TNF-a

signaling, AVV blocks caspase-3 and caspase-9

activation, preventing extrinsic and intrinsic

e Hepatocyte Protection:

hepatocyte
degeneration.

apoptosis and ballooning

5.4. Antifibrotic
Inactivation

Activity & Stellate Cell

Persistent hepatic inflammation activates resident
Hepatic Stellate Cells (HSCs), causing them to
transdifferentiate into myofibroblast-like cells that
secrete excessive Collagen Type 1 and III,
culminating in liver fibrosis.

e Inhibition of TGF-f1/Smad Signaling: Bioactives
in AVV down-regulate Transforming Growth
Factor-beta 1 (TGF-f1) expression and block
Smad?2/3 phosphorylation.

e Matrix Metalloproteinase Regulation: AVV helps
restore the physiological balance between Matrix
Metalloproteinases (MMPs) and Tissue Inhibitors

(TIMPs),

extracellular matrix degradation and suppressing

pericellular collagen deposition.

of Metalloproteinases promoting

6. Clinical Evidence & Experimental Validation

Rahul Kumar Sanwariya, Int. J. Med. Pharm. Sci., 2026 2(9), 39-47 |Review

A growing corpus of pre-clinical in vivo studies and
human clinical trials provides robust evidence
validating the clinical efficacy of Aarogyavardhini
Vati in NAFLD and Yakritodara.

6.1. Pre-Clinical Experimental Findings

In high-fat diet (HFD)-induced obese rodent models
and carbon tetrachloride (CCl4)-induced
hepatotoxicity models, administration of AVV (at
doses equivalent to human therapeutic ranges)
demonstrated remarkable hepatoprotective,
lipotropic, and anti-steatotic outcomes:

e Liver Weight & Lipid Content: AVV treatment
significantly reduced total liver weight, liver-to-
body weight ratio, intrahepatic triglyceride levels,
and total cholesterol content compared to non-
treated HFD control groups.

e Histological Restoration:  Histopathological

evaluation of liver sections from AVV-treated

animals revealed dramatic reductions in
macrovesicular and microvesicular steatosis,
hepatocyte ballooning, and inflammatory cell

infiltration, preserving normal lobular hepatic

architecture.

e Serum Biomarkers: AVV  administration
prevented elevated serum levels of Alanine
Aminotransferase (ALT), Aspartate

Aminotransferase (AST), Alkaline Phosphatase
(ALP), and Gamma-Glutamyl Transferase
(GGT).

6.2. Human Clinical Trials

Several prospective clinical studies conducted across
major Ayurvedic university hospitals and integrative
research centers have evaluated AVV both as a
monotherapy and as part of combined Ayurvedic
protocols for NAFLD patients:

1. Ultrasonic Steatosis Grading Improvement: In a
prospective clinical trial involving NAFLD patients
treated with AVV (500 mg twice daily after meals
with warm water) for 60 to 90 days, ultrasonographic
evaluation demonstrated a statistically significant
reduction in hepatic steatosis. Over 65% of patients
categorized under Grade II Fatty Liver regressed to
Grade I, while approximately 40% of Grade I patients
achieved complete radiological normalization.

INTERNATIONAL JOURNAL OF MEDICAL AND PHARMACEUTICAL SCIENCES 44



Original Article

2. Liver Function Test Normalization: Clinical
trials consistently document a highly significant (p <
0.001) reduction in elevated serum transaminases.
Mean serum ALT levels decreased by 35% to 50%,
AST levels decreased by 30% to 42%, and serum
GGT levels normalized across the majority of cohort
participants within 8 weeks of therapy.

3. Lipid Profile & Anthropometric Modulations:
Patients receiving AVV demonstrated concurrent
metabolic improvements, including reductions in
serum Total Cholesterol, Triglycerides, LDL-C, and
VLDL-C, alongside slight increases in HDL-C.
Anthropometric measurements revealed statistically
significant reductions in Body Mass Index (BMI),
Waist Circumference (WC), and Waist-to-Hip Ratio
(WHR), reflecting effective systemic visceral fat
mobilization.

4. Symptomatic Relief in Yakritodara: Clinical
evaluation of subjective Ayurvedic parameter
relief from

improvements revealed

symptoms such as

significant
*Udaragaurava* (abdominal
heaviness - 82% reduction), * Arochaka* (anorexia -
88% reduction), *Klama* (unexplained fatigue - 75%
reduction), and *Anaha* (flatulence/bloating - 79%
reduction).

7. Therapeutic Posology, Administration

Protocols, and Safety Standards

To achieve optimal therapeutic efficacy while
maintaining safety standards,
must be

rigorous
Aarogyavardhini  Vati
according to established classical principles and

administered

modern quality control parameters.

7.1. Recommended Dosage
(Anupana)

and Adjuvants

e Standard Adult Dosage: 250 mg to 500 mg (1 to
2 tablets) twice daily, typically administered 30
minutes after major meals (Post-prandial /
Adhobhakta).

e Specific Anupana (Adjuvant):

- Lukewarm Water (Ushnodaka): Standard vehicle
for general Agnideepana and Amapachana.
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- Takra (Fresh Buttermilk processed with Roasted
Cumin and Rock Salt): Highly recommended in
classical Udara Roga for its Kapha-Vata pacifying,
digestive, and gut microbiota-restoring properties.

- Phalatrikadi Kwath:
Administered alongside AVV in cases with marked
hepatic congestion, ascites, or severe peripheral
edema.

Kwath or Punarnavadi

7.2. Duration of Therapy & Monitoring Protocols

e Standard Course Duration: Classical literature

and clinical safety guidelines recommend
continuous administration for a period of 6 to 12
weeks. If extended therapy is required, a washout
period of 2 to 4 weeks is advised before resuming.
e C(Clinical & Laboratory Monitoring: Patients
undergoing therapy should undergo baseline and
periodic (every 4 to 6 weeks) evaluations of Liver
Function Tests (LFT), Renal Function Tests (RFT
- Serum Creatinine, Blood Urea Nitrogen), and

routine Blood Counts.

7.3. Heavy Metal Safety, Toxicology & Quality
Control

Given that AVV
ingredients (*Kajjali*, *Tamra Bhasma*, *Lauha
Bhasma*, *Abhrak Bhasma*), concerns regarding

contains  mineral-metallic

heavy metal toxicity occasionally arise in modern
biomedical literature. However, rigorous analytical
and toxicological studies confirm the safety of
properly manufactured classical Bhasmas:

e C(Classical Processing Validation: Toxicological
studies demonstrate that when metals undergo
classical *Shodhana* (purification) and repetitive
*Bhasmikarana* (calcination/incineration cycles
with specific herbal juices), they are transformed
from elemental toxic metals into biologically
inert, insoluble, nano-crystalline metal sulfide or
metal oxide complexes. Standardized AVV
prepared as per Ayurvedic Pharmacopoeia of
India (API) standards exhibits no toxic effects on
renal or hepatic parenchymal architecture in
chronic toxicity studies at up to 10 times the
human equivalent dose.

e Quality Standardization: Commercial
formulations must strictly adhere to Heavy Metal

INTERNATIONAL JOURNAL OF MEDICAL AND PHARMACEUTICAL SCIENCES 45



Original Article

Limit guidelines established by the WHO and
Ayurvedic Pharmacopoeia of India, verifying
non-detectable or safe permissible limits for free
elemental lead, mercury, arsenic, and cadmium
via ICP-MS (Inductively Coupled Plasma Mass
Spectrometry).

7.4. Contraindications and Cautions

e Pregnancy and Lactation: Absolute
contraindication due to the presence of active
mineral complexes and potent

emmenagogue/purgative herbs.

e Severe Chronic Kidney Disease (CKD): Relative
contraindication; requires cautious monitoring
due to altered clearance of mineral metabolites.

e Active Peptic Ulcer Disease: Caution is advised
due to the hot potency (*Ushna Virya*) of
Chitraka and Katuki.

8. Discussion, Critical Insights, and Future

Research Horizons

The integrative synthesis of classical Ayurvedic
wisdom and modern molecular hepatology presented
in this review underscores the profound clinical
relevance of Aarogyavardhini Vati in managing
NAFLD/MASLD. Modern pharmacology's single-
target approach (such as isolated receptor agonists)
often struggles to address the systemic, multi-organ
complexity of metabolic syndrome and non-alcoholic
fatty liver disease. In contrast, AVV provides a
classical example of multi-component, multi-target
polyherbal-mineral synergy.

The pharmacological genius of AVV rests on its
structural balance: while high-dose Katuki (50%)
provides primary cholagogue, anti-cholestatic, and
hepatoprotective coverage, the mineral Bhasmas
(Tamra and Lauha) act as deep tissue penetration
enhancers (*Sukshma Srotogami*) and lipid-scraping
catalytic agents (*Lekhana*). Concurrently, Triphala,
Guggulu, and Shilajit systematically rectify systemic
metabolic pathways, regulate serum dyslipidemia,
and neutralize systemic oxidative stress. This multi-
pronged action effectively breaks the *Samprapti* of
*Yakritodara* at every stage of disease progression—
from initial *Agnimandya* to advanced *Srotorodha*
and cellular injury.
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To  facilitate the  global
Aarogyavardhini Vati into standard evidence-based

integration  of

hepatology algorithms, several critical research
directions must be prioritized:

1. Large-Scale Multicenter RCTs: Conducting
double-blind,  placebo- or active-controlled,
randomized clinical trials across diverse geographic
populations,  utilizing advanced non-invasive
diagnostic endpoints such as Transient Elastography
(FibroScan), MRI-PDFF (Proton Density Fat
Fraction), and serum biomarker panels (Enhanced
Liver Fibrosis [ELF] score).

2. Pharmacokinetic & Bioavailability Studies:
Elucidating the absorption, distribution, metabolism,
and excretion (ADME) profiles of active picrosides
and  micro-mineral  nanoparticles, including
investigating potential herb-drug interactions with co-
anti-hypertensive

administered anti-diabetic or

therapies.

3. Metabolomics & Transcriptomics: Utilizing
modern multi-omics platforms to map whole-genome
transcriptomic changes and plasma metabolomic
signatures in NAFLD patients before and after AVV
therapy, precisely defining its molecular fingerprint.

4. Standardized Green Synthesis & Batch-to-
Batch Quality Assurance: Implementing advanced
analytical tools such as High-Performance Thin-
Layer Chromatography (HPTLC) fingerprinting, X-
ray Diffraction (XRD), and Transmission Electron
Microscopy (TEM) to guarantee consistent batch-to-
batch nanoparticle
characterization across commercial manufacturers.

chemical uniformity and

CONCLUSION

Aarogyavardhini Vati represents a highly effective,
time-tested, multi-targeted Ayurvedic formulation for
the comprehensive management of Yakritodara and
modern Non-Alcoholic Fatty Liver Disease
(NAFLD/MASLD). By addressing the
pathological  drivers—rectifying ~ Agnimandya,

core

clearing Ama, reversing Medovaha Srotorodha, and
promoting hepatic lipid scraping (Lekhana)—AVV
successfully bridges ancient therapeutic principles
with modern molecular targets. Experimental and
clinical data validate its capacity to reduce hepatic
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steatosis, restore normal transaminase levels, enhance
endogenous antioxidant defenses, suppress pro-
inflammatory cytokine cascades, and alleviate clinical
symptoms  of  hepatic  dysfunction. =~ When
manufactured according to strict pharmacopoeial
standards and administered under expert clinical
supervision, Aarogyavardhini Vati serves as a safe,
effective, and cost-effective therapeutic asset in the
global battle against chronic metabolic liver disease.
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