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ABSTRACT

Introduction: Liver diseases are a major global health concern, including
viral hepatitis, alcohol-induced liver injury, non-alcoholic fatty liver disease
(NAFLD), and drug-induced hepatotoxicity. Ayurveda describes several
Yakrit Poshaka and Hepatoprotective Rasayana herbs that promote liver
function and prevent hepatic damage. Modern pharmacology has begun
validating these claims, providing mechanistic insights. Methods: A
systematic literature review was conducted using PubMed, Scopus, Web of
Science, Embase, and Google Scholar, along with classical Ayurvedic texts
(Charaka Samhita, Sushruta Samhita, Bhavaprakasha Nighantu). Studies
from 1950-2025 were included. Inclusion criteria were preclinical,
pharmacological, and clinical studies on Ayurvedic hepatoprotective agents.
Exclusion criteria included anecdotal reports, duplicates, and low-quality
studies. Results: Classical texts identify herbs such as Phyllanthus niruri
(Bhumyamalaki), Andrographis paniculata (Kalmegh), Picrorhiza kurroa
(Kutki), Terminalia chebula (Haritaki), Tinospora cordifolia (Guduchi), and
Curcuma longa (Haridra) as hepatoprotective. Phytochemical studies reveal
flavonoids, phenolics, terpenoids, alkaloids, and curcuminoids as bioactive
constituents. Preclinical studies demonstrate antioxidant, anti-inflammatory,
antifibrotic, and anti-apoptotic actions. Clinical trials support improvements
in liver enzyme levels, viral hepatitis outcomes, and protection against drug-
induced hepatotoxicity. Discussion: Ayurvedic principles of liver
nourishment and detoxification align with modern evidence of
hepatoprotection via antioxidant, immunomodulatory, and regenerative
mechanisms. Limitations include heterogeneity of extracts, small sample
sizes, and variability in standardization. Conclusion: Ayurvedic
hepatoprotective herbs offer a scientifically validated, multi-targeted
approach to liver health. Standardized formulations and large-scale ftrials
can facilitate their integration into contemporary hepatology.
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INTRODUCTION
The liver plays a central role in metabolism,
detoxification, and immune regulation. Global liver
disease prevalence is rising due to viral infections,
alcohol abuse, metabolic disorders, and exposure to
hepatotoxins.!21  Conventional drugs often have
limited efficacy and potential side effects,
emphasizing the need for safer, multi-targeted
therapies.3

Ayurveda recognizes the liver (Yakrit) as a vital

organ influenced by Dosha balance, Agni (digestive

fire), and Rasadhatu (plasma metabolism).[-!

Classical texts describe several Yakrit Poshaka and

Hepatoprotective Rasayana herbs that restore liver

function, prevent toxins accumulation, and improve

metabolic efficiency. Herbs like Bhumyamalaki,

Kalmegh, Guduchi, and Haridra are frequently

mentioned for their liver-protective effects.l-!

This review aims to consolidate traditional

Ayurvedic knowledge on hepatoprotective herbs

with contemporary pharmacological validation.r!

Objectives include identifying classical herbs used

for liver protection, summarizing preclinical and

clinical evidence, discussing mechanisms of action,
and highlighting research gaps and future directions
for evidence-based integration into hepatology.*%

MATERIALS AND METHODS

o Databases: PubMed, Scopus, Web of Science,
Embase, Google Scholar.™!!

e Classical texts consulted: Charaka Samhita,
Sushruta  Samhita,  Ashtanga  Hridaya,
Bhavaprakasha Nighantu.[*?!

e Search terms: “Ayurvedic hepatoprotective,”

“Bhumyamalaki,” “Kalmegh,” “Guduchi,”
“Kutki,”  “Haridra,”  “liver  protection,”
“hepatotoxicity,” “clinical trials.”

« Inclusion criteria:*®

o Studies from 1950-2025 on phytochemistry,
pharmacology, preclinical, and clinical trials of
Ayurvedic hepatoprotective agents.

o Systematic reviews and meta-analyses of
hepatoprotective herbs.

« Exclusion criteria:[*4

o Anecdotal reports, non-English papers without
translation, duplicates, and low methodological
quality.

e Review approach: Data were categorized
under  classical uses, phytochemistry,
pharmacology (preclinical), and clinical studies.

Mechanistic summarized
thematically.™*%

OBSERVATION AND RESULTS

1. Classical Ayurvedic Description

Ayurveda identifies several hepatoprotective herbs
(Yakrit Poshaka) with restorative properties.
Phyllanthus niruri (Bhumyamalaki) is recommended
for jaundice and liver detoxification. Andrographis
paniculata (Kalmegh) is used in viral hepatitis and
fever due to its bitter taste and Pitta-shamana
properties. Picrorhiza kurroa (Kutki) is prescribed
for liver inflammation and bile disorders, while
Tinospora cordifolia (Guduchi) is described as a
Rasayana that enhances liver resilience and
immunity. Curcuma longa (Haridra) and Terminalia

insights ~ were

chebula (Haritaki) are used to improve liver
metabolism, reduce inflammation, and support
detoxification.  Traditional ~ formulations like

Bhumyamalaki churna, Kalmegh kwath, Guduchi
ghrita, and Kutki tablets are widely used in clinical
practice for liver health.

2. Phytochemistry

These herbs are rich in bioactive compounds that
underlie their hepatoprotective effects: flavonoids
and phenolics act as antioxidants, reducing oxidative
stress in  hepatocytes; terpenoids, such as
andrographolide and picroside, inhibit apoptosis and
fibrosis; alkaloids and glycosides in Guduchi
modulate immune responses; curcuminoids from
turmeric prevent lipid peroxidation and support
regeneration; and tannins in Haritaki confer anti-
inflammatory effects. These phytochemicals work
synergistically to restore liver function and prevent
cellular damage.

3. Preclinical Pharmacology

Animal studies consistently demonstrate
hepatoprotective effects. In models of chemical-
induced hepatotoxicity (CCls, paracetamol, ethanol),
administration of these herbs significantly reduced
serum ALT, AST, and bilirubin levels. Histological
analyses showed reduced necrosis, fibrosis, and
inflammatory infiltrates. Oxidative stress markers,
such as malondialdehyde, were decreased, while
endogenous  antioxidant  enzymes including
superoxide dismutase, catalase, and glutathione were
enhanced.  Anti-inflammatory  activity =~ was
demonstrated by downregulation of TNF-a, IL-6,
and NF-xB pathways. Some herbs, particularly
Picrorhiza kurroa and Tinospora cordifolia, also
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promoted hepatocyte regeneration and inhibited
activation of stellate cells, reducing fibrosis
progression. Immunomodulatory effects of Guduchi
were observed through enhanced macrophage
activity, natural killer cell function, and improved
antibody responses, offering protection against viral
and drug-induced liver injury.

4. Clinical Evidence

Clinical studies corroborate traditional claims. In
patients with viral hepatitis, Kalmegh extract
reduced ALT, AST, and bilirubin, improving
symptomatic recovery. Bhumyamalaki powder
administered to jaundice patients resulted in
improved liver enzymes and reduced fatigue. Kutki
extract protected against drug-induced
hepatotoxicity, normalizing liver function tests and
improving histopathological features. Guduchi
supplementation in chronic hepatitis improved liver
enzymes and markers of immune function.
Curcumin from turmeric improved liver enzyme
levels and hepatic steatosis in patients with non-
alcoholic fatty liver disease, while Haritaki
supplementation in alcoholic liver disease improved
enzyme profiles and lipid metabolism.

5. Safety and Toxicity

Therapeutic doses of these herbs are generally safe,
with occasional mild gastrointestinal upset reported.
High-dose toxicity is rare, but standardization is
essential due to variability in phytochemical content.
These findings support the safe integration of these

herbs into complementary therapy for liver
disorders.

DISCUSSION

Ayurveda emphasizes liver health through herbs that
restore Dosha  balance, enhance  Agni

(digestive/metabolic fire), and promote Rasadhatu
(plasma) integrity.*®)  Modern  pharmacology
validates these claims: antioxidant, anti-
inflammatory, immunomodulatory, and regenerative
effects observed in preclinical studies directly
correspond to traditional Yakrit Poshaka actions.
Reduction in liver enzymes and histological
improvements in  clinical trials substantiate
Ayurvedic efficacy.!*"]

Mechanistic alignment is notable: oxidative stress
reduction, apoptosis inhibition, anti-fibrotic actions,
and immune modulation collectively mirror the
classical concept of detoxification and liver
nourishment. Multi-targeted effects also explain

efficacy in diverse hepatic conditions, Thcluding viral
hepatitis, drug-induced injury, and metabolic
disorders like NAFLD.!*®!

Challenges remain: heterogeneity in herbal extracts,
variability in bioactive content, limited sample sizes,
and short-duration trials constrain generalizability.
Standardization of formulations, dose optimization,
and long-term safety evaluation are crucial. Future
directions include mechanistic studies at molecular
and cellular levels, large-scale multicenter RCTs,
and development of combination therapies
integrating multiple hepatoprotective herbs. %
Overall, the convergence of Ayurvedic principles
and modern pharmacology supports the clinical
relevance of these hepatoprotective  herbs,
highlighting their potential for integration into
evidence-based liver care.?%

CONCLUSION

Ayurvedic  hepatoprotective  herbs, including
Kalmegh, Bhumyamalaki, Kutki, Guduchi, Haridra,
and Haritaki, demonstrate scientifically validated
multi-targeted hepatoprotective effects. Classical
texts describe these herbs as Yakrit Poshaka and
Rasayanas for detoxification, liver nourishment, and
Dosha balance. Modern studies confirm antioxidant,
anti-inflammatory, anti-fibrotic, immunomodulatory,
and regenerative mechanisms.

Clinical evidence supports improvements in liver
enzyme levels, viral hepatitis outcomes, and
protection against drug-induced hepatotoxicity.
Safety profiles are favorable, although standardized
extracts and quality control are necessary to ensure
consistent efficacy.

Integrating these  herbs into  contemporary
hepatology offers a complementary and holistic
approach to liver health. Future research should
focus on large-scale randomized controlled trials,

mechanistic elucidation, and development of
standardized, evidence-based formulations.
Ayurvedic hepatoprotective herbs represent a

scientifically supported, multi-targeted, and safe

approach to liver care with significant translational

potential in modern medicine.
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