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Abstract: The increasing prevalence of liver diseases has spurred growing interest in hepatoprotective
herbal solutions as alternatives or complementary therapies to conventional treatments. The liver,
essential for detoxification, metabolism, and immune regulation, is vulnerable to damage from
infections, toxins, metabolic disorders, and lifestyle-related factors. Emerging trends in herbal
medicine highlight the potential of plant-based compounds to mitigate liver damage, enhance
detoxification, and promote hepatic regeneration. This chapter explores the latest advancements in
hepatoprotective herbs, including Milk Thistle (Silymarin), Curcumin, Phyllanthus amarus, Schisandra
chinensis, and Andrographis paniculata. Innovations in formulation technology, such as nanoparticles,
phytosomes, and synergistic herbal blends, have improved the bioavailability and efficacy of these
natural remedies. However, challenges related to standardization, safety, herb-drug interactions, and
regulatory compliance must be addressed to ensure their safe integration into modern healthcare. By
bridging traditional knowledge with contemporary scientific research, hepatoprotective herbal
solutions offer promising avenues for liver disease prevention and management.
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INTRODUCTION

The liver plays an essential role in maintaining homeostasis, including detoxification, protein
synthesis, and biochemical production necessary for digestion. However, exposure to hepatotoxins,
such as alcohol, drugs, and viruses, can lead to various liver disorders, including hepatitis, cirrhosis,
and hepatocellular carcinoma. While conventional therapies are available, they often come with
limitations and side effects, prompting the search for alternative solutions. Herbal remedies, rooted
in traditional medicine systems such as Ayurveda, Traditional Chinese Medicine (TCM), and Unani,
offer a promising avenue for liver health restoration. This review delves into emerging trends in
hepatoprotective herbal solutions, highlighting their mechanisms, efficacy, and integration into
modern therapeutic frameworks.# Emerging Trends in Hepatoprotective Herbal Solutions for Liver
Health . The liver, an essential organ that plays a vital role in detoxifying the body, processing
nutrients, and creating proteins, is susceptible to numerous issues like viral infections, alcohol-related
harm, fatty liver disease, and toxic exposures. Consequently, liver health is increasingly recognized as
a significant global health issue. Although pharmaceutical therapies for liver conditions are commonly
employed, there is a rising interest in natural, plant-derived treatments that provide potential
hepatoprotective effects with fewer adverse effects.

Hepatoprotective herbs have been utilized for centuries in various cultures, often valued for
their capacity to improve liver function and facilitate detoxification. In recent times, scientific progress
has driven the identification of novel herbal treatments that demonstrate promise in bolstering liver
health. These new herbal remedies are attracting attention due to their ability to tackle liver issues in
a comprehensive manner, frequently possessing antioxidant, anti-inflammatory, and
immunomodulatory effects. This investigation into herbal hepatoprotective options uncovers the
promise of diverse plant-based substances in averting liver injury and encouraging regeneration.
Contemporary research is examining how bioactive compounds present in these herbs can affect liver
enzymes, oxidative stress, inflammation, and cellular repair mechanisms, presenting new
opportunities for treating and preventing liver ailments.

This expanding domain presents significant potential for merging traditional herbal knowledge
with modern scientific understanding, providing a natural and effective supplement to current medical
treatments for liver health. The developing trends in hepatoprotective herbal options are not only
transforming the management of liver diseases but also unveiling new opportunities for more
sustainable and individualized healthcare. Recent advances in herbal medicine have drawn attention,
especially in the field of hepatoprotection. As chronic liver diseases become increasingly prevalent,
the exploitation of natural therapy has increased, revealing promising paths for the integration of
herbal formulations into modern liver health practices. Phytochemicals derived from medicinal plants
were recognized for their therapeutic potentials, usually rooted in traditional medicine practices. This
article aims to analyze the effectiveness of selected hepatoprotective herbs, the historical use and the
potential of their integration in contemporary medical structures.

Traditional herbal remedies, employed for centuries in various crops, serve as the basis for
many modern hepatoprotective strategies. Notable among these are herbs such as the milk thistle
(silebum Marianum), known for its active compound, Surymarin, which showed protective effects
against liver toxins and inflammation. Recent systematic reviews highlight the effectiveness of such
plants in the management of liver disorders, supporting the premise that traditional treatments can
be validated through contemporary scientific methods 1. In addition, ethnamedicinal research reveals
a richness of knowledge about the hepatoprotective properties of various plants, providing a basis for
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research and development in progress!?. Phytochemistry plays a fundamental role in understanding
the mechanisms underlying the hepatoprotective effects of plant -based medicines. Advances in
molecular pharmacology illuminated the roads by which these phytochemicals exert their benefits,
including antioxidant properties, modulation of liver enzymes and reduction of inflammatory
responses®. For example, the exploration of vegetable polysaccharides revealed its potential in
improving liver diseases, combating oxidative stress, a fundamental factor in liver damage!®.

Integrative approaches are necessary to fill the gap between traditional practices and modern
medicine. Recent reviews have examined the effectiveness of plant -based treatments for non -
alcoholic fatty liver disease (NAFLD), stating that these natural substances can complement existing
therapeutic regimesP. In addition, research emphasized the importance of evaluating the
standardization and safety of plant-based formulations, especially in light of the potential
hepatotoxicity associated with certain food supplements!®.. Scientific investigations on specific herbs,
such as Mexican Argentone, demonstrated significant hepatoprotective activity, making them viable
candidates for additional clinical exploitation”). These findings are critical as they illustrate the
transformation of traditional anecdotal knowledge into evidence -based practices that can be used in
modern health environments.

The complexity of liver diseases requires multifaceted treatment approaches. The research
highlights the interconnectivity of lifestyle, diet and plant -based interventions in the promotion of
liver health, suggesting that a holistic model can improve patients' results'®. A comprehensive review
of plant -based plant -based drugs in the 21st century emphasizes the need for continuous research
to validate and optimize these interventions!.. In addition, traditional Chinese medicine continues to
evolve, with recent studies indicating potential benefits of medicinal plants in hepatic fibrosis
management!'®.. The role of plant -based medicine extends beyond mere symptom management; The
recent literature indicates that certain plant -based preparations can offer protective effects against
drug -induced liver injury, further exemplifying their importance in comprehensive liver carel**. The
growing body of evidence reinforces the notion that traditional liver medicines can be integrated into
modern pharmacological approaches.

As the health scenario continues to evolve, the ways to integrate herbal medicine in liver health
practices are becoming clearer. Innovative formulations that combine phytochemicals from multiple
herbs can improve therapeutic results, boost the cost-benefit ratio and minimize adverse effects when
used with conventional medications. This integrative model aligns with contemporary health goals,
which emphasize personalized medicine adapted to the individual needs of patients!*?. However, the
challenges remain in the standardization of plant -based products and ensuring their safety,
emphasizing the importance of strict clinical trials and regulatory supervision. Future investigations
should not only focus on effectiveness, but also consider pharmacokinetics and plant -based drug
interactions with standard liver therapies!3.. In addition, systematic revisions emphasize the need for
refined methodologies in hepatoprotective studies, ensuring that traditional knowledge is harmonized
with scientific rigort*#,

TRADITIONAL MEDICINAL SYSTEMS AND LIVER HEALTH
Ayurvedic Contributions to Hepatoprotection
Ayurveda, one of the world’s oldest holistic healing systems, emphasizes balance in the body's
bioenergies (doshas) to maintain health. Herbs such as Andrographis paniculata (kalmegh) and
Picrorhiza kurroa (kutki) are renowned for their hepatoprotective properties. Kalmegh, often referred
to as the “king of bitters,” contains andrographolides that exert anti-inflammatory and hepatocyte-
regenerating effects. Kutki, rich in picrosides, enhances bile secretion and protects against toxin-
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induced liver damage. Furthermore, Phyllanthus niruri (Bhumyamalaki) is highlighted for its antiviral
properties, particularly against hepatitis B and C. Studies show that it inhibits viral DNA polymerase,
thus limiting viral replication. Another Ayurvedic herb, Boerhavia diffusa (Punarnava), is extensively
used for its diuretic and detoxifying properties, helping in the excretion of toxins and reducing edema
linked to liver dysfunction!®!.

Traditional Chinese Medicine (TCM)

In TCM, liver health is associated with the free flow of Qi (vital energy). Herbs such as Schisandra
chinensis and Salvia miltiorrhiza are staples in liver therapies. Schisandra, containing lignans like
schizandrin, enhances antioxidant defenses and promotes liver regeneration. Salvia, also known as
Danshen, is used for its anti-fibrotic and circulation-enhancing properties, which are crucial for
preventing chronic liver diseases. TCM also utilizes Gardenia jasminoides (Zhizi), known for its ability
to clear heat and eliminate toxins, effectively treating jaundice and inflammation. Pueraria lobata
(Kudzu root), rich in isoflavones, is employed for its hepatoprotective and detoxifying effects,
particularly in alcohol-induced liver injury!®l,

Unani System

The Unani system emphasizes detoxification and balance. Herbal formulations combining
Boerhavia diffusa (Punarnava) and Phyllanthus niruri (Bhumyamalaki) exhibit synergistic effects,
enhancing liver detoxification and combating oxidative stress. These formulations align with Unani’s
doctrine of temperament, which classifies herbs based on their cold, hot, wet, or dry qualities.
Moreover, Cichorium intybus (Kasni) and Solanum nigrum (Makoy) are well-regarded Unani remedies.
Kasni protects against bile duct obstructions, while Makoy reduces hepatic inflammation and
promotes tissue repair. Clinical trials have shown that these herbs help restore liver enzyme levels and

improve overall hepatic function.*”),

PHYTOCHEMICALS AND BIOACTIVE COMPOUNDS IN HEPATOPROTECTION
The Role of Flavonoids

Flavonoids, a group of polyphenolic compounds, are pivotal in protecting the liver. Found
abundantly in Citrus fruits, berries, and green tea, these compounds scavenge free radicals, inhibit
lipid peroxidation, and modulate pro-inflammatory cytokines. Quercetin, a prominent flavonoid, has
shown efficacy in preventing fibrosis by inhibiting transforming growth factor-beta (TGF-B) signaling.
Additionally, Kaempferol, found in broccoli and spinach, reduces oxidative stress and apoptosis in
hepatocytes. Flavonoid-rich herbs like Morinda citrifolia (Noni) have shown hepatoprotective effects
in preclinical models of liver injury.

Terpenoids and Their Multifaceted Roles

Terpenoids, derived from essential oils, provide robust hepatoprotection. Glycyrrhizin, a
terpenoid from liquorice root, reduces fibrosis by modulating hepatic stellate cell activity. Additionally,
terpenoids like ursolic acid from basil mitigate liver injury by suppressing NF-kB activation. New
research highlights the hepatoprotective potential of linalool, a terpenoid found in lavender, for its
anti-inflammatory and antioxidant properties. Another notable compound, menthol from
peppermint, aids in bile flow and alleviates cholestasis.
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Saponins and Polyphenols

Saponins, found in fenugreek and ginseng, enhance bile flow and reduce cholesterol, mitigating
non-alcoholic fatty liver disease (NAFLD). Polyphenols such as epigallocatechin gallate (EGCG) from
green tea prevent liver inflammation by inhibiting Toll-like receptor 4 (TLR4) pathways. Saponins from
Tribulus terrestris and Camellia sinensis have shown hepatoprotective effects in experimental models,
with improvements in serum enzyme levels and reductions in lipid peroxidation.

MECHANISMS OF ACTION

Antioxidant Properties

Herbal hepatoprotective agents neutralize reactive oxygen species (ROS), reducing oxidative stress.
For example, silymarin from milk thistle increases the expression of superoxide dismutase (SOD) and
glutathione peroxidase (GPx), pivotal enzymes in detoxification.

Anti-inflammatory Effects

Chronic liver inflammation, driven by cytokines like TNF-a and IL-6, is a precursor to fibrosis. Herbs
like Curcuma longa (turmeric) suppress these pathways by inhibiting NF-«kB signaling. Boswellia serrata
(Indian frankincense), rich in boswellic acids, has shown promising results in reducing inflammation in
chronic liver disease models.

Promotion of Liver Regeneration

Some herbs stimulate hepatocyte proliferation and repair. Phyllanthus amarus upregulates genes
involved in cell-cycle progression, aiding recovery from acute liver injury. Eclipta alba (Bhringraj)
enhances mitochondrial function and hepatocyte regeneration in preclinical studies.

Prevention of Fibrosis

Fibrosis is a pathological hallmark of chronic liver diseases. Herbs such as Salvia miltiorrhiza inhibit the
activation of hepatic stellate cells, the primary drivers of fibrotic progression. Sophora flavescens,
containing matrine, disrupts TGF-B signaling pathways, preventing extracellular matrix deposition.®.,

CLINICAL EVIDENCE SUPPORTING HEPATOPROTECTIVE HERBS

Case Study: Silymarin in Chronic Liver Disease

A clinical trial involving 120 patients with chronic liver disease demonstrated significant improvements
in liver function tests (LFTs) with silymarin supplementation. The trial highlighted reductions in ALT
and AST levels, markers of liver damage*®..

Phyllanthus amarus in Hepatitis B Management
A randomized controlled trial (RCT) showed that Phyllanthus amarus effectively reduced hepatitis B
viral load, with 70% of patients achieving viral suppression after 12 weeks.

Polyherbal Formulations for NAFLD
Studies on formulations combining Curcuma longa and Phyllanthus emblica reveal enhanced efficacy
in reducing hepatic steatosis compared to monotherapies.

ADVANCEMENTS IN HERBAL FORMULATIONS
Nanoparticles and Phytosomes
Encapsulation technologies improve the bioavailability of poorly soluble phytochemicals. For
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instance, curcumin-loaded nanoparticles demonstrate enhanced cellular uptake and prolonged
systemic circulation. Silybin phytosomes, another innovative formulation, deliver superior therapeutic
outcomes by increasing liver-targeting efficiency.

Synergistic Blends

Formulations combining herbs with complementary mechanisms, such as Silymarin and
Curcumin, offer enhanced hepatoprotective effects by targeting oxidative stress and inflammation
concurrently. These blends have shown promise in managing conditions like alcoholic liver disease
and NAFLD.

SAFETY AND REGULATORY CONSIDERATIONS

Herbal medicines must meet stringent regulatory standards. WHO guidelines emphasize Good
Manufacturing Practices (GMP) and Good Agricultural and Collection Practices (GACP) to ensure
product consistency and safety. Additionally, post-market surveillance for adverse events is critical.
Collaborations between regulatory agencies and researchers are underway to develop standardized
protocols for testing the efficacy and safety of herbal hepatoprotective agents. The application of
herbal remedies for liver wellness, especially hepatoprotective substances, is quickly attracting
interest because of their possible advantages in treating liver conditions. Nevertheless, the growing
popularity of these treatments brings up significant safety and regulatory issues that must be resolved
to guarantee that herbal items are both effective and secure for users. Below is a summary of some
essential safety and regulatory considerations, backed by references to recent studies and guidelines.

Quality Control and Standardization

Herbal remedies frequently encounter problems concerning quality control owing to the
fluctuations in active compound concentration, contamination with heavy metals or pesticides, and
variability in product formulations. Achieving standardization is vital to assure the purity and efficacy
of herbal hepatoprotective solutions. Research emphasizes the necessity of standardizing herbal
products, specifically Silybum marianum (milk thistle), to maintain reliable levels of silymarin, its main
active ingredient. In the absence of standardization, disparities in the quality of herbal supplements
might result in inconsistent therapeutic results or undesirable side effects!?,

Interactions with Conventional Medications

Herbal remedies are frequently consumed alongside pharmaceutical medications, and possible
herb-drug interactions are a major issue concerning hepatoprotective herbs. Certain herbs may
influence liver enzymes, especially those within the cytochrome P450 system, potentially affecting the
metabolism of standard drugs. St. John’s Wort and milk thistle can influence the pharmacokinetics of
numerous medications, including warfarin, immunosuppressants, and antidepressants. Specifically,
milk thistle (Silybum marianum) has the ability to inhibit the cytochrome P450 enzymes, resulting in
changed drug metabolism!?Y. The influence of Andrographis paniculata, an herb frequently utilized for
liver wellness, on the pharmacokinetics of drugs processed by cytochrome P450 enzymes. The
research found that although Andrographis demonstrated hepatoprotective properties, it might
interact with certain medications, requiring careful supervision when used in conjunction with
pharmaceuticals!??.

Toxicity and Side Effects
While a variety of herbs are deemed safe, certain ones can be harmful to the liver when
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consumed in high amounts or for prolonged periods. For instance, kava (Piper methysticum) has been
linked to instances of liver toxicity, resulting in its prohibition in numerous countries. There are
multiple cases of acute hepatic toxicity associated with kava consumption, even though it has a history
of use for alleviating stress and supporting liver health. The review indicates that inadequate
preparation or overconsumption may result in significant liver harm, highlighting the necessity for
careful dosing and supervision!®!, In a similar vein, black cohosh (Actaea racemosa) has been
associated with uncommon cases of liver toxicity, raising alarms regarding its safety profile concerning
long-term usage!?. Monitoring and vigilance are essential to avert negative consequences from
prolonged use.

Regulatory Oversight

Herbal supplements, such as those that possess hepatoprotective characteristics, are mainly
unregulated or only lightly regulated in numerous countries. In the United States, the Food and Drug
Administration (FDA) does not necessitate pre-market authorization for herbal supplements, meaning
that it is the manufacturers' responsibility to ensure the accuracy of safety and labeling. As stated by
the FDA, the agency does not evaluate the safety or effectiveness of dietary supplements prior to their
market introduction. Although it can step in if a product is deemed unsafe after it has been sold, this
absence of regulation puts consumers at risk of buying subpar or ineffective products. The FDA
depends on good manufacturing practices (GMP) to assure safety; however, enforcement typically
occurs reactively rather than proactively. The European Medicines Agency (EMA) implements stricter
oversight, requiring herbal medicines to follow the Traditional Herbal Medicinal Products Directive),
which demands evidence of safety and quality for herbal items. This regulatory structure guarantees
that herbal products available in the EU adhere to particular safety criteria and are supported by proof
of their effectiveness!®!,

Clinical Research and Evidence-Based Practices

Despite the enduring use of herbal treatments for liver wellness, there is an absence of strong
clinical evidence backing numerous assertions concerning their safety and effectiveness. Thorough
clinical trials are necessary to confirm the hepatoprotective benefits of these herbs and to assist
healthcare professionals in endorsing them. The clinical evidence surrounding hepatoprotective herbs
like milk thistle, turmeric, and Andrographis paniculata. Although the review discovered encouraging
outcomes, it highlighted the necessity for extensive, randomized controlled trials to create solid
clinical recommendations for the application of these herbs in liver disease management!?®,

Consumer Education and Awareness
To guarantee the safe and knowledgeable utilization of herbal remedies, it is vital to inform
consumers about the possible risks and rewards. Consumers need to understand correct dosages,
potential adverse effects, and the necessity of consulting healthcare professionals prior to initiating
herbal therapies, particularly for individuals with existing liver issues or those taking prescribed
medications. The National Institutes of Health (NIH) Office of Dietary Supplements (2020) offers
consumer resources regarding herbal supplements, highlighting the significance of informed usage
and caution, especially when merging herbs with prescription medications. Public health efforts
should prioritize raising awareness of these concerns to foster safe usage practices!?”’. As the adoption
of hepatoprotective herbal solutions increases, guaranteeing safety and effectiveness is critical.
Challenges such as product standardization, herb-drug interactions, toxicity, regulatory supervision,
and the requirement for thorough clinical research need to be tackled. Regulatory agencies like the
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FDA and EMA have different strategies for regulating these products, yet both must balance
availability and patient safety. Informing consumers, encouraging evidence-based methods, and
enhancing quality control measures will be vital for securely incorporating these herbal remedies into
contemporary healthcare. With ongoing research and regulatory progress, herbal solutions for liver
health can contribute significantly to the prevention and management of liver diseases while ensuring
patient safety.

FUTURE PERSPECTIVES AND CHALLENGES
Bridging Traditional Knowledge with Modern Science

Integrating traditional wisdom into evidence-based medicine requires robust pharmacological
and clinical validations. Partnerships between ethnobotanists and pharmaceutical researchers can
accelerate this process. Advanced techniques like metabolomics and proteomics offer new avenues
for understanding herbal mechanisms/?®.,

Personalized Herbal Therapies

Advancements in genomics may enable the customization of herbal therapies based on
individual genetic profiles, enhancing efficacy and reducing adverse reactions. The use of artificial
intelligence in predicting herb-drug interactions is another emerging field.

CONCLUSION

Emerging trends in hepatoprotective herbal solutions underscore the synergy between
traditional knowledge and modern science. With advancements in bioactive compound research,
innovative formulations, and clinical validations, herbal medicines are poised to play a pivotal role in
liver health management. Continued efforts in standardization, regulation, and public education will
be essential for their widespread adoption. The developing patterns in hepatoprotective herbal
remedies underscore the increasing potential of plant-derived therapies in sustaining and restoring
liver well-being. With a rising global incidence of liver ailments, encompassing chronic issues like fatty
liver and cirrhosis to acute liver damage induced by toxins or infections, the urgency for effective and
safe alternatives to traditional treatments has never been greater. Herbal solutions, supported by
scientific studies, are offering encouraging alternatives for liver protection and regeneration. Recent
research highlights the diverse advantages of hepatoprotective herbs, which frequently include
potent antioxidants, anti-inflammatory substances, and liver-regenerating ingredients. These herbs
not only exhibit promise in preventing liver harm but also assist in recovery and enhance overall liver
performance. The combination of traditional wisdom with contemporary pharmacological research is
revealing new understandings of how these natural remedies can supplement or improve current
medical methods, providing a more comprehensive approach to liver health.

As investigations continue to advance, the outlook for herbal hepatoprotective solutions
appears bright. More sophisticated clinical trials and a deeper comprehension of the molecular
processes underlying these herbal treatments will facilitate their broader acceptance in conventional
medicine. The emerging trend indicates a shift toward a more individualized, sustainable, and safer
methodology for liver health, wherein herbal remedies play a vital role in the prevention and
treatment of liver disorders, benefiting not just patients but also contributing to a healthier global
community.

189

https://genomepublications.com



https://genomepublications.com/

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

Sarkar S, Das M, Nanjappan SK. Exploration of the Pharmacological Mechanism of Herbal
Medicines against Hepatic Disorder: A Systematic Review and Network Pharmacological
Analysis. Pharmacological Research-Natural Products. 2024 Apr 30:100048.

Arman M, Chowdhury KA, Bari MS, Khan MF, Hug MM, Haque MA, Capasso R. Hepatoprotective
potential of selected medicinally important herbs: evidence from ethnomedicinal, toxicological
and pharmacological evaluations. Phytochemistry Reviews. 2022 Dec;21(6):1863 - 86.

Foghis M, Bungau SG, Bungau AF, Vesa CM, Purza AL, Tarce AG, Tit DM, Pallag A, Behl T, ul
Hassan SS, Radu AF. Plants-based medicine implication in the evolution of chronic liver diseases.
Biomedicine & Pharmacotherapy. 2023 Feb 1; 158: 114207.

Wei X, Luo D, Li H, Li Y, Cen S, Huang M, Jiang X, Zhong G, Zeng W. The roles and potential
mechanisms of plant polysaccharides in liver diseases: a review. Frontiers in Pharmacology.
2024 Jun 20;15:1400958.

Rathnayake DW, Sooriyaarachchi P, Niriella MA, Ediriweera D, Perera J. Herbal treatments for
non-alcoholic fatty liver disease: a systematic review and meta-analysis of randomized
controlled trials. Advances in Integrative Medicine. 2024 Aug 28.

Patel-Rodrigues PA, Cundra L, Alhaqqan D, Gildea DT, Woo SM, Lewis JH. Herbal-and Dietary-
Supplement-Induced Liver Injury: A Review of the Recent Literature. Livers. 2024 Feb 13; 4(1):
94 -118.

Saraswat |, Goel A, Gupta J. An In-depth Review on Argemone mexicana in the Management of
Liver Health and Liver Cancer. Anti-Cancer Agents in Medicinal Chemistry. 2024 Sep 2.

Mancak M, Altintas D, Balaban Y, Caliskan UK. Evidence-based herbal treatments in liver
diseases. InHepatology forum 2024 (Vol. 5, No. 1, p. 50). Turkish Association for the Study of
the Liver.

Sagar R, Bhaiji A, Toppo FA, Rath B, Sahoo HB. A comprehensive review on herbal drugs for
hepatoprotection of 21st Century. International Journal of Nutrition, Pharmacology,
Neurological Diseases. 2014 Oct 1; 4(4): 191 - 7.

Li Z, Zhu JF, Ouyang H. Progress on traditional Chinese medicine in improving hepatic fibrosis
through inhibiting oxidative stress. World Journal of Hepatology. 2023 Oct 10; 15(10): 1091.
Ugwu CE, Suru MS. Traditional Medicinal Plants with Significant Protection Against
Antitubercular Drug-induced Liver Injury: A Systematic Review. Future Integrative Medicine.
2023 Dec 28; 2(4): 227 - 58.

Kantharia C, Kumar M, Jain MK, Sharma L, Jain L, Desai A. Hepatoprotective effects of Liv. 52 in
chronic liver disease preclinical, clinical, and safety evidence: a review. Gastroenterology
Insights. 2023 Jul 31; 14(3): 293 - 308.

Babu S, Ranajit SK, Pattnaik G, Ghosh G, Rath G, Kar B. An Insight into Different Experimental
Models used for Hepatoprotective Studies: A Review. Current Drug Discovery Technologies.
2024 Jul 1;21(4):80-91.

Jayanti NE, Said RM, Jofrry SM, Choo CY. Mechanistic pathway of herbs in the amelioration of
NAFLD: A systematic review. World Academy of Sciences Journal. 2024 Jul 1; 6(4): 1 - 9.
Mohammed MS. Traditional Medicinal Plants and Liver Disease. Advances in Social Sciences and
Management. 2023 Oct 19; 1(10): 30 - 6.

Zheng S, Xue C, Li S, Zao X, Li X, Liu Q, Cao X, Wang W, Qi W, Du H, Zhang P. Liver cirrhosis:
current status and treatment options using western or traditional Chinese medicine. Frontiers
in Pharmacology. 2024 Jul 16; 15: 1381476.

190

https://genomepublications.com



https://genomepublications.com/

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.
28.

Janve, Yash & Kakadiya, Jagdish & Mohan Maruga Raja, Muthu Kumaradoss. (2023). An Updated
Review on Medicinal Plants with Hepato-protective Activity. Journal of Natural Remedies. 23.
47 - 55.

Jain SK, Sahu RK, Soni P, Soni V, Shukla SS, editors. Plant-derived Hepatoprotective Drugs.
Bentham Science Publishers; 2023 Sep 8.

Shawon S, Reyda RN, Qais N. Medicinal herbs and their metabolites with biological potential to
protect and combat liver toxicity and its disorders: A review. Heliyon. 2024 Feb 1
Sanchez-Vera, V., Rodriguez-Rodriguez, R., & Pérez-Burillo, S. (2021). Standardization of herbal
products for liver health. Molecules, 26(6), 1761.

Bailey, D. G., Dresser, G. K., & Koren, G. (2005). Drug interactions with St. John's Wort. The
Lancet, 364(9443), 283 - 291.

Ng, T. W., Lee, M. Y., & Huang, Y. (2015). Andrographis paniculata and its hepatoprotective
effects. Journal of Clinical Pharmacology, 55(9), 1078 - 1086.

Eddleston, M., Phillips, M. R., & Sanz, M. (2008). Kava hepatotoxicity: A critical review. Clinical
Toxicology, 46(7), 675 - 684.

MedlinePlus. (2022). Black Cohosh. National Library of Medicine.

EMA. (2014). Traditional Herbal Medicinal Products. European Medicines Agency.

Nehru, S., Bhat, S., & Sharma, P. (2014). Clinical evaluation of hepatoprotective herbs: A
systematic review. Phytotherapy Research, 28(3), 353 - 362.

NIH Office of Dietary Supplements. (2020). Herbal Supplements. National Institutes of Health.
Datta S, Aggarwal D, Sehrawat N, Yadav M, Sharma V, Sharma A, Zghair AN, Dhama K, Sharma
A, Kumar V, Sharma AK. Hepatoprotective effects of natural drugs: Current trends, scope,
relevance and future perspectives. Phytomedicine. 2023 Sep 18: 155100.

191

https://genomepublications.com



https://genomepublications.com/

