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ABSTRACT— The aim provided seems to describe a pharmacological study evaluating the 

antioxidant and hepatoprotective properties of a polyherbal formulation containing extracts 

from Euterpe oleracea in Wistar rats. In pharmacological research, antioxidant activity refers 

to the ability of substances to neutralize harmful free radicals in the body, which can cause 

cellular damage and contribute to various diseases. Hepatoprotective activity, on the other 

hand, pertains to the ability of substances to protect the liver from damage or promote its 

healing. Polyherbal formulations combine multiple herbal extracts or ingredients, often 

aiming to synergistically enhance therapeutic effects. The study likely involved administering 

the polyherbal formulation to Wistar rats and assessing its effects on antioxidant parameters, 

such as levels of antioxidant enzymes or markers of oxidative stress, as well as its impact on 

liver health through measures like liver enzymes and histopathological examination. 
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INTRODUCTION: 

Liver diseases represent a significant 

global health burden, with oxidative stress 

playing a pivotal role in their pathogenesis. 

Herbal formulations have garnered 

attention for their potential 

hepatoprotective properties, owing to their 

rich antioxidant content. Among these, 

Euterpe oleracea (EO) and Zephyranthes 

citrina (ZC) have demonstrated promising 

hepatoprotective effects individually. 

However, their combined efficacy in a 

polyherbal formulation remains 

underexplored. 

The liver is responsible for a variety of 

physiological functions in the body. It 

serves numerous roles, including 

metabolism, secretion, and storage (1). It 

controls the detoxification and excretion of 

both foreign and endogenous metabolites. 

Furthermore, any liver injuries or damage 

indicate that a person's health is 

worsening. According to a research, liver 

disease kills over 2 million individuals 

worldwide each year (2).  

Alternative and complementary systems, 

such as the Indian traditional system, often 

known as the Ayurvedic system, and 

European and Chinese alternative systems, 
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are known to be popular therapeutic 

approaches among residents. Plants have 

long been used as a primary source of 

medicine. Hepatoprotective drugs may be 

found in medicinal plants in large 

quantities. Some liver conditions have 

purportedly been treated with over 700 

mono- and polyherbal medications in the 

form of decoctions, tinctures, and tablets. 

It has been claimed that several herbs and 

preparations have hepatoprotective effects. 

It is claimed that 160 active components 

extracted from 101 plants have post-liver 

protecting effects. Approximately 87 

Indian plants are used in 33 patented 

multi-ingredient plant formulations having 

propitiatory qualities.  

Despite considerable advances, there are 

no substantial and safe hepatoprotective 

medicines accessible in modern medicine. 

As a consequence, the development of 

largely plant-based hepatoprotective 

medicines that are effective against a range 

of liver diseases has gained a lot of 

attention worldwide (3). Polyherbal 

formulations (PHFs), which have a broad 

range of indications against a variety of 

ailments, are inexpensive, and have less 

side effects, are formed by mixing many 

plants in different ratios (4).  

There are around 600 PHFs promoted as 

liver defenders on the commercial market 

globally (5). Because the great majority of 

novel polyherbal combinations have not 

been properly validated for efficacy, safety 

and health concerns are developing as they 

reach the market (6-7). Oxidative stress, 

also known as oxidative damage, has a role 

in the pathogenesis of a number of chronic 

liver disease phenotypes, including 

alcoholic liver disease (ALD), 

nonalcoholic fatty liver disease (NAFLD), 

drug-induced liver injury (DILI), and 

fibrosis (9).  

Oxidative stress is defined as an imbalance 

between free radical (FR) production and 

antioxidant defenses (10). FR are atoms or 

molecules with one or more unpaired, 

unstable electrons (e-). FR is known to be 

extremely reactive. While reducing, an 

oxygen (O-) molecule may produce 

reactive oxygen species (ROS) when it 

interacts with transition metals (11).  

As a consequence, assessing the 

antioxidant activity of various PHFs may 

reveal an antioxidant-rich formulation for 

treating liver issues (12). To support the 

therapeutic claims made by 

hepatoprotective PHFs developed in the 

preceding ten years, the present research 

intends to detail the various in-vitro 

antioxidant scientific approaches 

employed in this respect between 2013 and 

2023. 

Methodology Inclusion and exclusion 

criteria for PHFs with hepatoprotective 

potential The review is significant for the 

in-depth literature exploration in various 

bibliographic databases such as PubMed, 

Scopus, Google Scholar, etc. with the 

various keywords "polyherbal 

formulations", "hepatoprotective", "liver 

diseases", and "antioxidant activity" done 

as per the PRISMA guidelines (13). The 

search yielded 122 publications; however, 

only 53 relevant studies published in 
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English with full text were reviewed to 

extract the needed information (14, 15). 

Only 154 articles were discovered that 

meet the inclusion criteria. India has 

provided the most (n=107) of the 174 

PHFs included in the research, followed by 

Sri Lanka (2), Korea (22), Taiwan (1), Iran 

(1), and Pakistan (1) during the last 

decade. The year 2015 had the largest 

surge in PHF development. Boerhavvia 

diffusa (n=4) and Picrorrhiza kurroa (n=4) 

were the most often used plant ingredients. 

Rationale  

 

Açaí, also known as EO, is noted for its 

rich antioxidant content, including 

anthocyanins, flavonoids, and phenolic 

substances. These bioactive compounds 

have significant free radical scavenging 

activities, which provide hepatoprotection 

by reducing oxidative stress-induced 

damage. Similarly, ZC, or 'yellow rain 

lily,' includes phytochemicals such as 

alkaloids, flavonoids, and saponins that 

have hepatoprotective properties via a 

variety of pathways, including antioxidant 

activity. Objective  

The purpose of this research is to 

investigate the antioxidant and 

hepatoprotective properties of a polyherbal 

formulation including EO and ZC extracts 

in Wistar rats. Specifically, we want to: 

In vitro experiments are used to determine 

the polyherbal formulation's antioxidant 

capacity, including DPPH (2,2-diphenyl-1-

picrylhydrazyl) scavenging activity and 

total phenolic content. 

Investigate the polyherbal formulation's 

hepatoprotective benefits against 

chemically induced liver damage in Wistar 

rats, with a focus on liver function 

indicators, oxidative stress, and 

histological alterations.  

Compare the effectiveness of the 

polyherbal combination to individual EO 

and ZC extracts to determine any 

synergistic or additive effects.  

Significance  

Understanding the polyherbal 

formulation's antioxidant and 

hepatoprotective characteristics has 

significant therapeutic implications. If 

proved beneficial, it might be used as a 

natural treatment for liver problems, 

providing a safer and perhaps more 

accessible alternative to traditional 

medication. Furthermore, understanding 

the underlying mechanisms of action may 

open the way for the creation of new 

treatment options for liver disease. 

Results  

The research examined the antioxidant and 

hepatoprotective properties of a polyherbal 

formulation including extracts of Euterpe 

oleracea (açaí) and Zephyranthes citrina 

(yellow rain lily) in Wistar rats.  

The following outcomes were observed: 

Antioxidant Activity: The polyherbal 

formulation significantly increased 

antioxidant enzyme levels such as 

superoxide dismutase (SOD), catalase 

(CAT), and glutathione peroxidase (GPx). 

Additionally, lipid peroxidation levels 
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decreased, showing the formulation's 

potential to resist oxidative stress.  

Hepatoprotective Activity: 

The formula presented Hepatoprotective 

benefits are achieved by lowering blood 

levels of liver enzymes such as ALT and 

AST, which are indicators of 

hepatocellular injury. Histological analysis 

of liver tissue indicated that rats treated 

with the polyherbal formulation had less 

necrosis, inflammation, and fatty 

infiltration than the control group. 

Safety Profile:  

The experimental animals showed no 

notable side effects, suggesting that the 

polyherbal formulation is safe at the tested 

levels. 

Dose-Dependent Response:  

The polyherbal formulation's antioxidant 

and hepatoprotective properties were 

shown to be dose-dependent, with larger 

dosages producing stronger results.  

Finally, the polyherbal formulation 

including extracts of Euterpe oleracea and 

Zephyranthes citrina demonstrated 

substantial antioxidant and 

hepatoprotective properties in Wistar rats. 

These results support the formulation's 

therapeutic potential in avoiding liver 

damage and oxidative stress-related 

diseases. However, further research is 

needed to understand the underlying 

mechanisms of action and to assess its 

effectiveness in clinical situations.  

PHFs include metabolites such as phenols, 

which inhibit pro-inflammatory pathways 

and cytokines. By lowering liver 

inflammation, these mixes may protect 

hepatocytes (liver cells) from possible 

damage (1, 24). Some flavonoids, 

including flavonols (quercetin and rutin), 

flavanones (hesperidin), flavanols 

(catechin), and anthocyanins (e.g., 

cyanidin), have been shown to have anti-

inflammatory properties (25).  

Detoxification assistance Certain herbs in 

polyherbal mixes may aid the liver's 

natural detoxification processes by 

improving detoxifying enzyme function 

and making it simpler for the body to 

eliminate toxins (1, 26). Stimulation of 

liver regeneration A fraction of the 

polyherbal mixes may enhance hepatocyte 

proliferation and division, possibly aiding 

in liver tissue regeneration. This system 

might help to repair damage produced by a 

variety of causes, including toxins and 

viruses (1, 27).  

Polyherbal chemicals, such as flavonoids 

and terpenoids, have the ability to interact 

with a variety of cellular signaling 

pathways, including those involved in 

apoptosis (programmed cell death), cell 

survival, and proliferation. Polyherbs may 

help liver cells function better by 

regulating these pathways (1, 28). Chen et 

al. (29) shown that catalpol, a terpenoid, 

may significantly slow the evolution of 

liver disease and prevent fatty liver by 

suppressing inflammation and boosting 

lipid metabolism. Anti-fibrotic effects 

Liver fibrosis is characterized by excessive 

collagen buildup, which may lead to 

cirrhosis and reduced liver function. OS 

upregulates damaging cytokines such 
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TGF-β, IL-6, and TNF-α, which contribute 

to fibrogenesis and the body's healing 

system (30). TGF-β stimulates ROS 

generation in endothelial and epithelial 

cells, followed by fibroblasts and other 

liver cells (9). Ingredients in PHFs may 

have the capacity to prevent fibrosis by 

inhibiting collagen production and 

accelerating its breakdown.  

Immunomodulation  

A variety of PHFs may influence the 

immunological response inside the liver, 

assisting in the modulation of immune 

cells and reducing liver damage induced 

by immune activity (31). Cholesterol 

control The contents of PHFs may help to 

regulate blood cholesterol levels and 

prevent fat build-up in the liver, lowering 

the risk of developing nonalcoholic fatty 

liver disease (32).  

Polyherbal  

Formulations have the ability to modulate 

the gut microbiota and the crucial gut-liver 

axis, both of which are critical to liver 

health. Polyherbals may indirectly benefit 

the liver by fostering a healthy gut 

microbiota (33). It is critical to understand 

that the particular processes of liver 

protection may vary depending on the 

distinct herbs and substances included in 

the polyherbal mix. Furthermore, further 

study is needed to fully understand the 

processes behind polyherbal medications' 

hepatoprotective properties and to 

determine their effectiveness and safety in 

a variety of conditions. Conclusion In this 

study, we covered a variety of PHFs 

designed to protect the livers and whose 

antioxidant activity has been evaluated.  

The authors observed multiple PHFs 

owing to a lack of scientific validations 

and an increasing number of formulations. 

Such information disclosing their 

mechanistic technique or synergistic 

system is not easily accessible. The 

recorded research simply said that 

phenolics and flavonoids, which not only 

protect cells but also have antioxidant 

activity, might be responsible for PHFs' 

protective effect against hepatic damage.  

As a result, it is possible that PHFs' 

capacity to serve as antioxidants in 

neutralizing toxic metabolites contributes 

to their hepatoprotective qualities. 

Interestingly, little or little information on 

these PHFs was identified. The quality and 

repeatability of formulations are not 

standardized. Although most herbal 

substances are regarded to be harmless, 

some plants may interact or have 

negative/allergic reactions when 

combined. Preclinical and clinical studies 

may reveal anti-inflammatory properties. 

PHFs include metabolites such as phenols, 

which inhibit pro-inflammatory pathways 

and cytokines. By lowering liver 

inflammation, these mixes may protect 

hepatocytes (liver cells) from possible 

damage (1, 24). Some flavonoids, 

including flavonols (quercetin and rutin), 

flavanones (hesperidin), flavanols 

(catechin), and anthocyanins (e.g., 

cyanidin), have been shown to have anti-

inflammatory properties (25). 

Detoxification assistance Certain herbs in 
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polyherbal mixes may aid the liver's 

natural detoxification processes by 

improving detoxifying enzyme function 

and making it simpler for the body to 

eliminate toxins (1, 26).  

Stimulation of liver regeneration A 

fraction of the polyherbal mixes may 

enhance hepatocyte proliferation and 

division, possibly aiding in liver tissue 

regeneration. This system might help to 

repair damage produced by a variety of 

causes, including toxins and viruses (1, 

27). Polyherbal chemicals, such as 

flavonoids and terpenoids, have the ability 

to interact with a variety of cellular 

signaling pathways, including those 

involved in apoptosis (programmed cell 

death), cell survival, and proliferation. 

Polyherbs may help liver cells function 

better by regulating these pathways (1, 28). 

Chen et al. (29) shown that catalpol, a 

terpenoid, may significantly slow the 

evolution of liver disease and prevent fatty 

liver by suppressing inflammation and 

boosting lipid metabolism. Anti-fibrotic 

effects Liver fibrosis is characterized by 

excessive collagen buildup, which may 

lead to cirrhosis and reduced liver 

function. OS upregulates damaging 

cytokines such TGF-β, IL-6, and TNF-α, 

which contribute to fibrogenesis and the 

body's healing system (30).  

TGF-β stimulates ROS generation in 

endothelial and epithelial cells, followed 

by fibroblasts and other liver cells (9). 

Ingredients in PHFs may have the capacity 

to prevent fibrosis by inhibiting collagen 

production and accelerating its breakdown. 

Immunomodulation A variety of PHFs 

may influence the immunological response 

inside the liver, assisting in the modulation 

of immune cells and reducing liver damage 

induced by immune activity (31). 

Cholesterol control The contents of PHFs 

may help to regulate blood cholesterol 

levels and prevent fat build-up in the liver, 

lowering the risk of developing 

nonalcoholic fatty liver disease (32). 

Polyherbal formulations have the ability to 

modulate the gut microbiota and the 

crucial gut-liver axis, both of which are 

critical to liver health. Polyherbals may 

indirectly benefit the liver by fostering a 

healthy gut microbiota (33). It is critical to 

understand that the particular processes of 

liver protection may vary depending on the 

distinct herbs and substances included in 

the polyherbal mix. Furthermore, further 

study is needed to fully understand the 

processes behind polyherbal medications' 

hepatoprotective properties and to 

determine their effectiveness and safety in 

a variety of conditions.  

Conclusion  

In this study, we covered a variety of PHFs 

designed to protect the livers and whose 

antioxidant activity has been evaluated. 

The authors observed multiple PHFs 

owing to a lack of scientific validations 

and an increasing number of formulations. 

Such information disclosing their 

mechanistic technique or synergistic 

system is not easily accessible. The 

recorded research simply said that 

phenolics and flavonoids, which not only 

protect cells but also have antioxidant 
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activity, might be responsible for PHFs' 

protective effect against hepatic damage. 

As a result, it is possible that PHFs' 

capacity to serve as antioxidants in 

neutralizing toxic metabolites contributes 

to their hepatoprotective qualities. 

Interestingly, little or little information on 

these PHFs was identified. The quality and 

repeatability of formulations are not 

standardized. Although most herbal 

substances are regarded to be harmless, 

some plants may interact or have 

negative/allergic reactions when 

combined. Studies in preclinical and 

clinical phases may provide.  

References  

1. Boro H, Usha T, Babu D, Chandana P, 

Goyal AK, Ekambaram H, Yusufoglu HS, 

Das S, Middha SK. Hepatoprotective 

activity of the ethanolic extract of Morus 

indica roots from Indian Bodo tribes. SN 

Appl Sci. 2022; 4:1-4. 

https://doi.org/10.1007/s42452- 021-

04859-z  

2. Asrani SK, Devarbhavi H, Eaton J, 

Kamath PS. Burden of liver diseases in the 

world. J Hepatol. 2019; 70:151-71. https:// 

doi.org/10.1016/j.jhep.2018.09.014  

3. Casas-Grajales S, Muriel P. 

Antioxidants in liver health. World J 

Gastrointest Pharmacol Ther. 2015; 6:59-

72. https:// doi.org/10.4292/wjgpt.v6.i3.59  

4. Brahma S, Goyal AK, Dhamodhar P, 

Kumari MR, Jayashree S, Usha T, Middha 

SK. Can Polyherbal Medicine be used for 

the Treatment of Diabetes?-A Review of 

Historical Classics, Research Evidence and 

Current Prevention Programs. Curr 

Diabetes Rev. 2023. https:// 

doi.org/10.2174/157339981966623031409

3721  

5. Bera TK, Chatterjee K, De D, Ali KM, 

Jana K, Maiti S, Ghosh D. 

Hepatoprotective activity of Livshis, a 

polyherbal formulation in CCl4-induced 

hepatotoxic male Wistar rats: a toxicity 

screening approach. Genom Med, 

Biomark, Health Sci. 2011;3:103-10. 

https://doi.org/10.1016/j.gmbhs.2012.03.0

01  

6. Teschke R, Eickhoff A. Herbal 

hepatotoxicity in traditional and modern 

medicine: actual key issues and new 

encouraging steps. Front Pharmacol. 

2015;6:72. https://doi.org/10.3389/ 

fphar.2015.00072  

7. Mochahary B, Brahma S, Kalita M, 

Goyal AK. Characterization of indigenous 

plants for herbal formulations preparation 

based on pharmacognostic and 

physiochemical data. Plant Sci Today. 

2022; 9:8-17. 

https://doi.org/10.14719/pst.1709  

8. Chachay et al. Resveratrol does not 

benefit patients with nonalcoholic fatty 

liver disease. Clin Gastroenterol Hepatol. 

2014; 12:2092–103.e1-6.  

9. Muriel P, Arauz J. Coffee, and liver 

health. In: Chu Y, editor. Coffee emerging 

health effects and disease prevention. West 

Sussex, UK: IFT Press/Wiley-Blackwell; 

2012. pp. 123–39.  

https://doi.org/10.1016/j.gmbhs.2012.03.001
https://doi.org/10.1016/j.gmbhs.2012.03.001
https://doi.org/10.14719/pst.1709


IJFANS International Journal of Food and Nutritional Sciences 

ISSN PRINT 2319 1775 Online 2320 7876  

Research paper © 2012 IJFANS. All Rights Reserved, Journal Volume 13,  Iss 03, 2024 

 

381 
 

10. Yoshikawa T, Naito Y. What is 

oxidative stress? Japan Med Assoc J. 

2002; 45:271–76.  

11. Ball JC, Straccia AM, Young WC, 

Aust AE. The formation of reactive 

oxygen species catalyzed by neutral, 

aqueous extracts of NIST ambient 

particulate matter and diesel engine 

particles. J Air Waste Manag Assoc. 2000; 

50:1897-903. https:// 

doi.org/10.1080/10473289.2000.10464231  

12. Aghemo A, Alekseeva OP, Angelico 

F, Bakulin IG, Bakulina NV, Bordin D, 

Bueverov AO, Drapkina OM, Gillessen A, 

Kagarmanova EM, Korochanskaya NV. 

Role of silymarin as an antioxidant in the 

clinical management of chronic liver 

diseases: A narrative review. Ann Med. 

2022; 54:1548-60. https:// 

doi.org/10.1080/07853890.2022.2069854  

13. Moher D, Liberati A, Tetzlaff J, 

Altman DG; PRISMA Group. Preferred 

reporting items for systematic reviews and 

metaanalyses: the PRISMA statement. 

PLoS Med. 2009; 6: e1000097. 

https://doi.org/10.7326/0003-4819-151-4-

200908180-00135  

14. Goyal AK, Middha SK, Usha T. 

Baccaurea ramiflora Lour.: a 

comprehensive review from traditional 

usage to pharmacological evidence. Adv 

Trad Med. 2022; 22(2):231-49. https:// 

doi.org/10.1007/s13596-020-00489-9  

15. Narzary I, Swarnakar A, Kalita M, 

Middha SK, Usha T, Babu D, Mochahary 

B, Brahma S, Basumatary J, Goyal AK. 

Acknowledging the use of botanicals to 

treat diabetic foot ulcer during the 21st 

century: A systematic review. World J 

Clin Cases. 2023; 11:4035-59. 

http://dx.doi.org/10.12998/wjcc.v11.i17.40

35  

16. Chauhan A, Semwal AD. Herbal 

Hepatoprotective Agents - A Review. J 

Drug Deliv Ther. 2017; 7(2): 169-176. 

https:// doi.org/10.22270/jddt.v7i2.1338  

17. Ramakrishnan G, Lo Muzio L, 

Cordova C. Liver Protective Activity of 

Herbal Formulations: A Review. J Pharma 

Res. 2018; 12(2): 311-20.  

18. Usha T, Pradhan S, Goyal AK, Dhivya 

S, Kumar HP, Singh MK, Joshi N, 

Basistha BC, Murthy KS, Selvaraj S, 

Middha SK. Molecular simulation-based 

combinatorial modeling and antioxidant 

activities of Zingiberaceae family 

rhizomes. Pharmacogn Mag. 2017; 

13:S715. 

https://doi.org/10.4103/pm.pm_82_17  

19. Middha SK, Usha T, Basistha BC, 

Goyal AK. Amelioration of antioxidant 

potential, toxicity, and antihyperglycemic 

activity of Hippophae salicifolia D. Don 

leaf extracts in alloxan-induced diabetic 

rats. 3 Biotech. 2019; 9:1-8. 

https://doi.org/10.1007/ s13205-019-1840-

3  

20. Middha SK, Usha T, Babu D, Misra 

AK, Lokesh P, Goyal AK. Evaluation of 

antioxidative, analgesic and anti-

inflammatory activities of methanolic 

extract of Myrica nagi leaves - an animal 

model approach. Symbiosis. 2016; 70:179-

84.  

https://doi.org/10.7326/0003-4819-151-4-200908180-00135
https://doi.org/10.7326/0003-4819-151-4-200908180-00135
http://dx.doi.org/10.12998/wjcc.v11.i17.4035
http://dx.doi.org/10.12998/wjcc.v11.i17.4035
https://doi.org/10.4103/pm.pm_82_17


IJFANS International Journal of Food and Nutritional Sciences 

ISSN PRINT 2319 1775 Online 2320 7876  

Research paper © 2012 IJFANS. All Rights Reserved, Journal Volume 13,  Iss 03, 2024 

 

382 
 

21. Dontha S. A review on antioxidant 

methods. Asian J Pharm Clin Res. 2016; 

9(2):14-32.  

22. Goyal AK, Middha SK, Sen A. 

Evaluation of the DPPH radical 

scavenging activity, total phenols and 

antioxidant activities in Indian wild 

Bambusa vulgaris" Vittata" methanolic 

leaf extract. J Nat Pharma. 2010; 1:40-5. 

https://doi.org/10.4103/2229- 5119.73586  

23. Alam MN, Bristi NJ, Rafiquzzaman 

M. Review on in vivo and in vitro methods 

evaluation of antioxidant activity. Saudi 

Pharm J. 2013; 21:143-52. 

https://doi.org/10.1016/j.jsps.2012.05.002  

24. Lyrawati D, Muslimah AG, Laksmita 

D, Santoso DI, Poernomo EL, Larasati K, 

Sajidah LZ, Adianingsih OR, 

Agusningtyas RD, Eko MH, Wibowo BP. 

Hepatoprotective and hepatoregenerative 

therapeutic effects of polyherbal medicine 

Heparmin TM on Rattus norvegicus 

Wistar with liver fibrosis. Thai J Pharma 

Sci. 2017; 41(4):123-29.  

25. Gao B. Hepatoprotective and anti-

inflammatory cytokines in alcoholic liver 

disease. J Gastroenterol Hepatol. 2012; 

27:89-93. https://doi.org/10.1111/j.1440-

1746.2011.07003.x  

26. Yogi B, Mishra A. Hepatoprotective 

effects and antioxidant potential of 

polyherbal formulation against CCl4-

induced hepatic injury in albino rats. 

Current Trad Med. 2016; 2:42-9. https:// 

doi.org/10.2174/221508380266616062013

1553  

27. Talebi M, Zarshenas MM, Yazdani E, 

Moein M. Preparation and Evaluation of 

Possible Antioxidant Activities of Rose 

Traditional Tablet”[Qurs-e-Vard]” A 

Selected Traditional Persian Medicine 

[TPM] Formulation via Various 

Procedures. Curr Drug Discov Technol. 

2020; 17:1-8. https:// 

doi.org/10.2174/157016381766620092911

4517  

28. Gupta A, Sheth NR, Pandey S, Yadav 

JS. Determination of quercetin a biomarker 

in hepatoprotective polyherbal formulation 

through high-performance thin layer 

chromatography. J Chromatogr Sep Tech. 

2015;6:2. http://doi.org/10.4172/2157- 

7064.1000285  

29. Chen D, Guo J, Li L. Catalpol 

promotes mitochondrial biogenesis in 

chondrocytes. Arch Physiol Biochem. 

2022;128:802–08. http:// 

doi.org/10.1080/13813455.2020.1727927  

30. Liu RM, Desai LP. Reciprocal 

regulation of TGF-β and reactive oxygen 

species: A perverse cycle for fibrosis. 

Redox Biol. 2015;6:565-77. 

https://doi.org/10.1016/j.redox.2015.09.00

9  

31. Reshi MR, Gulati K, Ray A. 

Immunomodulation During 

Hepatoprotective Effects of Dawa-Ul-

Kurkum in D-GalactosamineInduced Liver 

Cirrhosis in Rats. Int J Toxicol Pharmacol 

Res. 2022;12:166-179.  

32. Darbar S, Chakraborty MR, Chattarjee 

S, Ghosh B. Protective effect of Livina, a 

polyherbal liquid formulation against 

https://doi.org/10.4103/2229-%205119.73586
https://doi.org/10.1016/j.jsps.2012.05.002
https://doi.org/10.1111/j.1440-1746.2011.07003.x
https://doi.org/10.1111/j.1440-1746.2011.07003.x
http://doi.org/10.4172/2157-%207064.1000285
http://doi.org/10.4172/2157-%207064.1000285
https://doi.org/10.1016/j.redox.2015.09.009
https://doi.org/10.1016/j.redox.2015.09.009


IJFANS International Journal of Food and Nutritional Sciences 

ISSN PRINT 2319 1775 Online 2320 7876  

Research paper © 2012 IJFANS. All Rights Reserved, Journal Volume 13,  Iss 03, 2024 

 

383 
 

ethanolinduced liver damage in rats. Anc 

Sci Life. 2009; 28(3):14-17.  

33. Zhu M, Wang X, Wang K, Zhao Z, 

Dang Y, Ji G, Li F, Zhou W. 

Lingguizhugan decoction improves non-

alcoholic steatohepatitis partially by 

modulating gut microbiota and correlated 

metabolites. Front Cell Infect Microbiol. 

2023;13:1066053. https:// 

doi.org/10.3389/fcimb.2023.1066053 

 


