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Chapter 2 
REVIEW OF  

LITERATURE 

 

2.1 Review of Literature: 

The liver is essential for maintaining several physiological functions in the body. 

The organelle has a role in several processes, including metabolism, secretion, and 

storage (Sultana et al., 2018; Boro et al., 2022). It controls the process of removing 

and eliminating different substances that come from outside the body or are 

produced inside the body. In addition, any harm or impairment to the liver serves as 

evidence of a person's declining health.  According to research, around 2 million 

individuals worldwide succumb to liver disease annually (Asrani et al. 2019). Liver 

disease is a very lethal condition that continues to increase in prevalence, despite 

recent advancements in the area of hepatology. Jaundice and hepatitis are two liver 

disorders that contribute significantly to the high mortality rate (Shresta and Babu, 

2018). 

Alternative and complementary systems, such as the Indian traditional system, 

sometimes referred to as Ayurvedic, as well as European and Chinese alternative 

systems, are well recognised as popular therapeutic methods within local 

communities. Throughout history, plants have served as the cornerstone of medicinal 

practices. Medicinal herbs provide as a significant reservoir of hepatoprotective 

drugs. Over 700 mono and polyherbal medications, in the form of decoction, 

tincture, and tablets, have been used to treat various liver disorders. It has been 

claimed that several herbs and preparations have hepatoprotective effects. 

Reportedly, there are 160 active components derived from 101 plants that possess 

post-liver protecting effects. There are 33 patented plant mixtures with unique 

features that consist of around 87 plants from India. In current medicine, there is a 

lack of major and secure hepatoprotective medications, despite the substantial 

advances made. The worldwide focus on the discovery of hepatoprotective 

medicines, mostly derived from plants, that may effectively treat various liver 

diseases has increased significantly (Casas and Muriel 2015). 
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Polyherbal formulations (PHFs) are made by mixing many herbs in various ratios to 

provide a broad variety of indications against different conditions. These 

formulations are known for their affordability and little adverse effects (Brahma et 

al., 2023). There are almost 600 pharmaceuticals (PHFs) that are marketed globally 

as liver protectors (Bera et al., 2011). Due to the lack of scientific testing, most 

newly introduced polyherbal combinations raise concerns about their efficacy, 

safety, and potential health risks upon entering the market (Teschke and Eickhoff, 

2015; Mochahary et al., 2022). Oxidative stress, also known as oxidative damage, 

plays a significant role in the development of several chronic liver diseases such as 

alcoholic liver disease (ALD), non-alcoholic fatty liver disease (NAFLD) (Chachay 

et al., 2014), drug-induced liver injury (DILI), and fibrosis (Muriel and Arauz., 

2012). Comparing the antioxidant activity of various PHFs may help identify a 

formulation that is high in antioxidants for the treatment of liver disorders 

(Yoshikawa and Kaito, 2002). The present research aims to elucidate the various in-

vitro antioxidant scientific approaches used to support the therapeutic claims of the 

hepatoprotective PHFs developed in the last decade. The time period is from 2013 to 

2023. 

Hepatotoxicity can be defined as liver damage or poisoned liver and considered as 

one of the major health problems (Fatima and Nayeem, 2016; Middha et al., 2013). 

Hepatotoxicity of the liver primarily results from exposure to toxic substances, 

including chemotherapeutic agents, paracetamol, chronic alcohol 

consumption, carbon tetrachloride (CCl4), hepatitis viruses (A, B, C, and D), 

obesity, genetic defects such as Haemochromatosis, Wilson's disease, and alpha-1 

antitrypsin deficiency, as well as certain drugs like aspirin, ibuprofen, amiodarone, 

valproic acid, and rifampin. Modern medicines are ineffective and give 

unsatisfactory results because of additional adverse drug reactions (ADRs) to liver 

problems and cost much higher compared to herbal drugs (Middha et al., 2013; 

Kamala et al., 2018). There are hundreds of plants which are reported to possess a 

hepatoprotective activity that can be used as potential alternative drugs in various 

parts of the world, but most of them are yet to be scientifically validated (Rasal and 

Ugare, 2018).  

2.2 The herb-herb amalgamation: 

An herb-herb combination is a compilation of herbs utilised for their synergistic 

effects in the management of various ailments. Although a solitary plant may 
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possess therapeutic properties, their efficacy is comparatively diminished in contrast 

to PHFs, which derive their influence from a composite of multiple plants. In recent 

decades, empirical evidence on herb-herb combinations has contributed to a growing 

interest in the possibility of treating diseases with herb-herb combinations as 

opposed to the one-to-one target model. It is noteworthy that herb-herb 

combinations have been utilised in Chinese medicine for millennia (Xie, 2000; Che 

et al., 2013). Traditional Chinese medicine (TCM) frequently employs herbal 

combinations to enhance the efficacy of a formulation and reduce toxicity. Without 

compromising their fundamental therapeutic properties, the herb-herb combinations 

are less intricate than complex (Wang et al., 2012; Shi et al., 2015). PHFs have 

mutualistic interaction effects in tackling the various diseases under observation. 

Currently, a significant number of PHFs are commercially available in different 

countries for the treatment of liver disorders (Aslam et al., 2016). For instance, an 

herb-herb combination is proven to work synergistically against hepatotoxicity, as 

reported by Fan et al., (2016). Supported by the nature of the interactions, the action 

of synergism is divided into two mechanisms, i.e., pharmacokinetic and 

pharmacodynamic. Pharmacokinetic synergism focuses on the competence of herbs 

to effortlessly absorb, distribute, metabolize and eliminate the harmful effects of 

other herbs. On the other hand, pharmacodynamic synergism deals with the 

collaborative action of the active components of similar herbs and their mechanism

(s) of action (Mishra et al., 2020). 

2.3 Advantage of polyherbal formulations: 

a. Have a plethora of applications for the treatment of diseases. 

b. Offers better patient tolerance compared to synthetic drugs. 

c. Comparatively cheaper than synthetic drugs. 

c. Have fewer side effects compared to synthetic drugs. 

d. Provides a natural and sustainable source of medicine. 

e. Improved acceptability of herbal medicine in modern society in recent years. 

f. The quality, efficacy and safety of PHFs have immensely improved with the 

advancement of science and technology. 

g. Above all, polyherbal medicines form the basis for the development of modern 

medicines. 
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2.4 Disadvantages of polyherbal formulation: 

a. There is no or very limited scientific evidence to support the effectiveness of 

many PHFs. 

b. PHFs take a longer time to act than synthetic drugs, and the entire process 

behind the effect of the formulation is very slow. 

c. Lack of appropriate/specified dosage of the PHFs in most of the cases. 

d. Even at a low degree, some PHFs are prone to side effects. 

2.5 The need of standardization: 

The establishment of standardised protocols serves as the fundamental basis for the 

advancement of pharmaceutical research and development. Therefore, this particular 

procedure has emerged as a crucial measure in assessing the efficacy and 

consistency of polyherbal medications, thereby mitigating the potential for batch-to-

batch variability. Standardized herbal medicines are more popular and desirable than 

non-standardized extracts (Pattanayak et al., 2010; Kumari et al., 2020). 

Standardization is still in the stage where the guideline for standardization of 

polyherbal formulation in Ayurveda and traditional systems is ambiguous. 

Identifying and developing the reference standard(s) to control the quality of PHFs 

is an immediate necessity, which should be the focus of future studies in PHF 

development. The traditional ways of standardization need to be improved, and 

hence, the implementation of modern techniques is the need of the hour to retain the 

quality of PHFs. An increase in safety, effectiveness and product acceptance is the 

ultimate goal for standardization (Bijauliyaet al., 2017). Accordingly, the World 

Health Organization (WHO) has issued general guidelines for the standardization of 

herbal medicines in 1992, and most countries in the world abide by the same 

guidelines in formulating and standardizing PHFs (Pradhan et al., 2015). The 

standardization of polyherbal formulation is a tedious task and must be carried out 

carefully with quality control since the chemical composition of plant materials vary 

considerably with the season, time and location (Meena et al., 2011). Quality control 

is an essential step in formulating PHFs as it helps to retain the quality and 

consistency of the drug from batch to batch (Kumar et al., 2016). 

Some standardized PHFs with hepatoprotective activity are available today with 

appreciable formulation standards. Padmanabhan and Jangle (2014) reported an 

Herbal Preparation (HP-4) comprising of 80% alcoholic extract of four ingredients: 

Zingiber officinale (rhizome), Aloe vera (leaf), Moringa oleifera (leaf), and Bacopa 
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monnieri(leaf)in equal amount. This preparation showed effective protection against 

hepatotoxicity in alcohol-fed mice. In their 2018 study, Huda and Mosaddik (2018) 

documented the potential protective properties of Sharbat Chylosin, a polyherbal 

formulation (PHF) commonly found in the local markets of Bangladesh. 

Specifically, they investigated its effects on hepatotoxicity induced by carbon 

tetrachloride (CCl4) in male Long-Evans albino rats. The PHF consisted of a 

combination of indigenous herbs viz. Foeniculum vulgare, Carum roxburghianum

(seed), Carum roxburghianum(root), Cichorium intybus, Cassia fistula, Hygrophila 

auriculata, Boerhaviadiffusa, Andrographis paniculata, Terminalia chebula, 

Artemisia absinthium, Leonurus cardiacain the ratio 1:1.5:2:1.5:1.5:1:1:1:1:1:1, 

respectively. 

2.6 Polyherbal formulations for liver diseases: 

In this review, 95 standardized PHFS in the management of liver diseases are 

documented. The names of those formulations, their herbal constituents (i.e., plant 

names), animal models used to test the efficacy of the formulation and the resultant 

effects of those herbal formulations in comparison with some reference drugs are 

mentioned in table 2.1. According to the World Health Organization (WHO), deaths 

due to liver diseases in India reached 264,193 as per data published in 2018 and 

ranked 62nd in the world and thus become a necessity to find new plant-based 

therapeutic agents to deal with it (https://www.worldlifeexpectancy.com/india-liver-

disease/20-01-2021). Recently, the application of herbal medicine in dealing with 

various diseases has been gaining popularity, especially in many developed 

countries, with complementary and alternative medicines (CAMs) now becoming 

mainstream worldwide and not overlooking developing nations as well (Ekor, 2014). 

India has a vast lexicon of herbal formulations and medicinal plants and is 

considered the medicinal garden of the world (Sen and Chakraborty, 2015; Dukare 

et al., 2017). Among the PHFs discussed in this review, India has contributed to the 

highest number of PHFs, with 85 out of 95 PHFs, which are supported by studies, 

followed by South Korea, Nigeria, Pakistan, and Saudi Arabia. 

2.6.1 In vitro analysis 

Among the 93 PHFs, only LIVT, Khamira Gaozaban Ambri JadwarOod Saleeb 

Wala, Purnarnavashtakkwath, Liv-Pro-08, F1 and F2, and HEPIN were subjected to 

in-vitro analyses. The hepatoprotective activity of LIVT has been investigated on a 

D‑galactosamine-induced cell toxicity model using human hepatic cell line 

(HepG2). The formulation composed of Boerhavia diffusa, Tinospora cordifolia, 
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Eclipta alba, Andrographis paniculata, Picrorhiza kurroa, Phyllanthus amarus, 

Embelia ribes, Cichorium intybus, and Tecomella undulata, which exhibited 

significant cytoprotection against D‑galactosamine-induced cytotoxicity of HepG2 

cells, which were comparable to the standard silymarin tested in this model (Bhatt et 

al., 2018) 

2.6.2 Pre-clinical trials 

Forty-nine PHFs were tested for their therapeutic efficiency on the biochemical 

parameters of CCl4-induced hepatotoxic rodent and chick models (Table 2.1). 

Twenty-two PHPs were tested against paracetamol-induced hepatotoxic rodents. The 

hepatoprotective activity of Livergen (Arsul et al., 2011), Heptoplus (Sarkar et al., 

2015), Sharbat Chylosin (Huda and Mosaddik, 2018), Clearliv (Kumar et al., 2013), 

LINK LIVECARE™ (Karunarathn et al., 2017), CURNA (Golla 2018), Normeta 

(Patere 2009), Liv 100 (Saraswathy and Devi, 1999), PHF08 (Desai et al., 2010), 

AHPL/AYTAB/0613 (Nipanikar et al., 2017), Arogyavardhini Rasa (Sapkota et al., 

2017), Bonjigar® (Khaliq et al., 2017), F1,F2 and F3 (Dandagi et al., 2008), Majoon

-e-Dabeed-ul-ward (Shakya et al., 2012), Gluconorm‑5 (Gengiah et al., 2014), 

LivPro (Bigoniya and Singh, 2014), Haridradighrita (Satturwar et al., 2003), F1 and 

F2 (Kamble et al., 2008), NPCF (Iqbal and Khan, 2018), PHE (Singh et al., 2015), 

HHF (Tatiya et al., 2012), PHF (Sreshta and Babu, 2018), HEPIN (Joseph et al., 

2018), HP-1 (Tasaduq et al., 2003), Jawarish‑e‑Amla Sada (Shailajan et al., 2015), 

Jigrine (Ahmad et al., 2001), Kumaryasava (Khan et al., 2015), F1 and F2 (Chung et 

al., 2014), LIV-first (Lima et al., 2010), Livomyn (Kenjale et al., 2011), Livplus 

(Maheshwari et al., 2015), Herbal formulation (Fathima et al., 2015), PHF (Khan et 

al., 2018), Punarnavashtakkwath (Shah et al., 2010), Punarnavashtakkwath (Shah et 

al., 2011), Ethanolic Polyherbal Extract (Kareemulla et al., 2018), Rohitakaghrita 

(Goyal et al., 2012), HM (Lal et al., 2014), Sharbat-e-Deenar (Shakya et al., 2012), 

TrikatuChurna (Kumar and Mishra, 2004), Triphala (Rasool et al., 2007; Wei et al., 

2021), AmalkadiGhrita (Achliya et al., 2003), PHF (Patel et al., 2013), Mentat 

(Rastogi et al., 2015), PHF (Shah et al., 2019), AEF (Yang et al., 2012) were less 

effective when compared to reference drug. Some PHFs used in these studies like 

Hepax, HP-4, AYUSH-LIV.04, Ginseng essence, Livobond, RVSPHF567, PoHF, 

Jawarish‑e‑Amla Sada, Jigrine, Khamira Gaozaban Ambri JadwarOod Saleeb Wala, 

Liv.52 and Livactine were found to be more effective than the standard drugs. 

Dinesh et al., 2014 formulated three formulations where F-I consists of Tinospora 

cordifolia, Boerhavia diffuse, Phyllanthus amarus, sorbitol, sucrose, carboxy methyl 
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cellulose (CMC), olive oil and distilled water and F-II composed of Boerhavia 

diffuse, Euphorbia hirta, Wedelia chinesis, sorbitol, sucrose, CMC, olive oil and 

distilled water with differences in their ingredients, but F-III includes Tinospora 

cordifolia, Euphorbia hirta,  Boerhavia diffusa, Wedelia chinensis, Phyllanthus 

amarus, sorbitol, sucrose, CMC, olive oil and distilled water all ingredients of both 

F-I and F-II preparations. F-I and F-II were reported to be more effective than F-III 

compared to the standard silymarin as in table 2.1. The same types of preparations 

found in this study were also reported in several other studies: Dandagi et al., 2008 

with three formulations where F1, F2, and F3 show less effect when compared to the 

standard LIV-52; Gite et al., 2014 reported two formulations, F1 and F2, where F2 

preparation has more effectiveness against hepatotoxicity induced in rats when 

compared to control;  Chung et al., 2014 prepared two F1 and F2 formulations 

where both the preparations are comparable to the standard Hepakhan; and the two 

F1 and F2 formulations by Kamble et al., 2008 are comparable to the standard drug 

Silymarin.  

On the other hand, no reference drug has been used for the following PHFs such as 

BV-7310 (Dey et al., 2020)`, DHC-1 (Bafna and Balaraman, 2013), Enliv® (Bhar et 

al., 2005), F1 and F2 (Gite et al., 2014), HD-03/ES (Anturlikar et al., 2012), HD-03 

(Mitra et al., 2000), Superliv Liquid (Nehal and Belal, 2011), Jigrine (Kapur et al., 

1994), Livomyn (Kenjale et al., 2011), Mandur Bhasma (Gawate et al., 2016), Prak-

20 (Prakash and Mukherjee, 2010), Sarvakalpkwath (Yadav and Kumar, 2014), 

Rhinax (Dhuley  and Naik, 1997), New Livfit® (Gupta et al., 2004), Kamilari 

(Rajesh and Latha, 2004) and Livex (Venkateswaran et al., 1997). 

Fiaz et al., 2017 have formulated the PoHF, a polyherbal formulation comprising of 

four herbal constituents and tested it on rabbits with paracetamol-induced liver 

toxicity. In the animal model, paracetamol (2 g/kg) was injected, resulting in 

elevated blood levels of ALT, AST, ALP, and total bilirubin on the 9th day. The 

pretreatment of the animal group with PoHF proved to be successful in controlling 

the hepatotoxicity at the dose of 500 g/kg; on the other hand, the reference drug was 

comparatively unable to decrease the concentration of ALT, AST, total bilirubin and 

ALP to a significant level. The efficacy of the polyherbal formulation Hepax was 

studied by Devaraj and his team (2011) on the hepatotoxic rats. Both the low (100 

mg/kg) and high (200 mg/kg) doses of Hepax were able to normalize the elevation 

of serum biological parameters such as SGPT, SGOT, ALP and total bilirubin with 

better results when compared to the reference drug. The low doses were reported to 
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be more effective than the higher ones. Therefore, inhibited the histopathological 

abnormalities caused by CCl4. 

Sapkota et al., 2017 formulated Arogyavardhini Rasa, consisting of seven herbal 

constituents, which are mentioned in the table 2.1. The Arogyavardhini Rasa 

consists of Terminalia chebula, Terminalia belerica, Phyllanthus emblica, Plumbago 

zeylanica, Picrorhiza kurroa, Azadirachta indica and Commiphora wightii. In 

addition to this, they have included calcinated iron, mica, copper and processed 

product, i.e., processed black bitumen, processed mercury, and processed sulphur. 

Dey et al., 2020 have evaluated the medicinal effects of the hepatoprotective BV-

7310, which composed of Tephrosia purpurea, Phyllanthus niruri, Andrographis 

paniculate, and Boerhavia diffusa. The researchers deduced that it may be 

advantageous for the management of alcoholic liver disease and other illnesses that 

might induce liver damage. 

Recently in 2021, Triphala (Wei et al., 2021), Liv-Pro-08 (Eswaran et al., 2021) and 

Arogyavardhini (Rouf et al., 2021) PHFs having the same constituents were re-

evaluated and the result suggests that it can be used for the treatment of liver 

problems. 

2.6.3 Clinical trials 

This study focused on evaluating the safety and effectiveness of a specific drug 

called Livwin in patients with acute viral hepatitis. Livwin was tested in a 

randomised double-blind placebo-controlled clinical trial. The results showed that 

Livwin had significant effects in improving the recovery of weakness and hepatic 

markers (serum bilirubin, ALT, and AST) in patients who received Livwin 

compared to those who received a placebo on different days (Yang, 2020) 

2.7 Plant used in polyherbal formulations for hepatoprotective activity 

Since the desirable therapeutic effect of a single plant with its bioactive components 

is insufficient to treat a disease or disorder, the concept of polyherbalism has been 

developed (Parasuraman et al., 2014). Hundreds and hundreds of plants have been 

traditionally processed to treat liver disorders worldwide since the dawn of human 

civilization. In this review, 166 species of plants belonging to 74 families forming 

95 PHFs which are used for hepatoprotective effects were documented (Table 2.1). 

Diversity-wise, Fabaceae is the most dominating family with 17 species. Of the 95 

PHFs enlisted, Picrorrhiza kurroa (Plantaginaceae) with its roots as the primary 

ingredient was the most repeated plant species used as one of the ingredients for 26 
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formulations, followed by the aerial parts of Andrographis paniculata (Acanthaceae) 

and leaves of Cichorium intybus (Asteraceae) for 23 and 22 formulations, 

respectively. Similarly, several bioactive compounds have been isolated, purified 

and identified from numerous plants to treat liver disorders. The bioactive 

compounds with hepatoprotective properties obtained from 166 plant species studied 

so far are listed in the table 2.2. 

For instance, Andrographolide (AG), being one of the active constituents of 

Andrographis paniculate, aid in the healing of liver during hepatic diseases. AG, a 

labdane diterpenoid, has been shown to provide substantial protection against 

hepatotoxic drugs like CCl4. It does this by lowering the levels of serum 

transaminases (GOT and GPT), serum alkaline phosphatase, serum bilirubin, and 

hepatic triglycerides (Handa and Sharma, 1990). AG is also reported by Trivedi and 

his team (2007) to have effective cure against severe liver damages. Likewise, 

Chlorogenic acid (CGA) is a type of phenolic acid present in the seed and leaf of 

Apium graveolens, which possesses potential therapeutic effects in the management 

of liver problems. The antioxidative action of CGA is accountable for its liver 

protective activity and comparatively provides better therapeutic protection than 

silymarin, which is mostly used as a standard drug (Kapil et al., 1995). It has been 

reported that CGA could partially neutralize the toxicity caused by 

lipopolysaccharide in many metabolic pathways, which include energy metabolism, 

amino acid metabolism, and glutathione metabolism (Cheng et al., 2019). 

Gallic acid (GA) is a bioactive compound most abundantly found in many plants 

under the study including Ricinus communis (leaf), Butea monosperma (leaf and 

bark) and Macrotyloma uniflorum (seed) which is one of the constituents of 

polyherbal formulations HM (Lal et al., 2007), PTF-1 and PTF-2 (Gupta et al., 

2014) and Gluconorm‑5 (Gengiah et al., 2014) respectively. GA have been reported 

to exhibit a free radical scavenging action, antiproliferate effect of cancer, and 

hepatoprotective activity, and through such properties, it contributes to protect liver 

damage (Rasool et al., 2010).  Followed by GA, bioactive compounds such as rutin 

(Girish and Pradhan, 2012; Liu et al., 2017) kaempferol (Wang et al., 2015) 

quercitin (Truong et al., 2016), catechin (Venkatakrishnan et al., 2018) were found 

abundantly in PHFs used for hepatoprotection. 

Berberine (BER), anisoquinoline alkaloid, is one of the major bioactive constituents 

of Berberis chitria, which exhibits hepatoprotective activities by diminishing the 

negative cause of superoxide dismutase and preventing an amplification of lipid 
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peroxidation. BER has been shown to decrease histopathological alterations and 

suppress the production of tumour necrosis factor-alpha (TNF-alpha) and 

cyclooxygenase-2 (COX-2), while also stimulating the activity of nitric oxide 

synthase (iNOS). (Domitrović et al., 2011).  

Khamira Gaozaban Ambri JadwarOod Saleeb Wala is a PHF standardized by Akhtar 

and his team (2013) consists of Centaurea behen (root), Santalum album (leaf), 

Lallemantiaroyleana (seed), Cheiranthus cheiri (Syn Erysimum cheiri), Borago 

officinalis (aerial parts), Coriandrum sativum (Seed and fruit), Bombyx mori (feacal 

matter), Salvia haematodes (root), Mellisa parviflora (leaf), Ocimum gratissimum

(leaf), Lavendula stoechas (aerial parts), Mathiola incana (aerial parts), Delphinium 

denudatum (root), Paeonia emodi (rhizome) and Pandanus tectorius, which is 

reported to be effective in reducing the hepatotoxicity induced in rodents. Although 

the parts of the plants used to develop the formulation were known, the bioactive 

compounds contributing to the hepatoprotective activity have not been explored for 

some plants of the formulation, such as Centaurea behen (root), Santalum album, 

Lallemantia royleana (seed), Cheiranthus cheiri and Salvia haematodes (root). In 

this study, 15 plants, including the previously five mentioned plants, need an  

exploration for bioactive compounds concerning the hepatoprotective activity, such 

as Begonia laciniata, Nardostachys jatamansi, Coccus lacca, Baliospermum 

montanum, Iris ensata, Laccifer lacca, Lilium longiflorum, Osbekia octandra, Pinius 

succinifera, and Bambusa bambos, which are the constituents of the following 

PHFs, viz., Indian folklore medicine (Ganapaty et al., 2013), F1, F2 and F3  

(Dandagi et al., 2008), Majoon-e-Dabeed-ul-ward (Shakya et al., 2012), Prak-20 

(Prakash and Mukherjee, 2010), NPCF (Iqbal and Khan, 2018), Ginseng essence 

(Lu et al., 2016), LINK LIVECARE™ (Karunarathn et al., 2017), Heptoplus (Sarkar 

et al., 2015) and Majoon-e-Dabeed-ul-ward (Shakya et al., 2012) respectively. 

2.8 Additional ingredients of PHFs other than plant. 

2.8.1 Sodii carbonas impura: It is used in Siddha medicine for the treatment of 

rheumatism (anti-inflammation) and kidney disorders. It possesses pharmacological 

actions, which include anti-inflammatory, analgesic, anti-spasmodic and antacid that 

help in treatment of Vatha dieases, Gunman and Soolai (Pasupathy, 2019). Sodii 

carbonas impura is included as one of the ingredients of Hepax PHF for the 

management of hepatotoxicity in rats (Aslam et al., 2016). 

2.8.2. Calcii oxidum or Calcium oxide: It is a basic oxide of calcium obtained from 
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calcium carbonate by means of heating. It is a caustic irritant with basic properties 

requiring precautionary measures such as wearing protective goggles, protective 

clothing, and gloves. It is popularly used as a food additive and as a base for 

chemical experiments and calcium hydroxide production (Retrieved on March 23, 

2021 from https://pubchem.ncbi.nlm.nih.gov/compound/Calcium-oxide). 

2.8.3. Potassii carbonas or Potassium bicarbonate: It is found in crystalline form 

and slightly alkaline. The Food and Drug Administration (FDA) has granted 

approval for its usage as a medicinal substance (antacid) and as an ingredient that is 

Generally Recognised As Safe (GRAS). It has the property to help conduct nerve 

impulses and maintain healthy renal function, acid-base balance and cellular 

function.CO2 produced by this bicarbonate compound has been the issue of 

potassium bicarbonate, which can cause eructation. (Available from: https://

pubchem.ncbi.nlm.nih.gov/compound/Potassium-bicarbonate). 

2.8.4. Lauha Bhasma or Calcinated Iron: Lauha Bhasma (LB) is a combination of 

herbs and minerals that forms a complex ayurvedic formulation and commonly used 

as a hematinic agent. The different levels of dose, such as therapeutic dose, 

intermediate dose and higher dose of LB can be used as an effective drug with 

minimum side effect. LB is used to manage chronic fever, phthisis, and 

breathlessness, and is known to possess vital energy-enhancing, strength-promoting 

and anti-aging properties (Joshi et al., 2016). It might be plausible that due to such 

properties, it is included in the formulation Arogyavardhini Rasa (Sapkota et al., 

2017). 

2.8.5. Abhrak Bhasma or Calcinated Mica: It is anamorphous powdery ayurvedic 

drug preparation from frequent incineration of mica mineral with a decoction of 

various medicinal herbs. It mainly constitutes silicates of iron, magnesium and 

aluminum. Buwa et al., 2001 suggest that the hepatoprotective activity of Abhrak 

Bhasma may be due to the reduction of endoplasmic reticulum damage and free 

radical scavenging activity. Teli et al., 2014 reported that Abhrak Bhasma can be 

used as a potential drug in the management of liver disorders and for oxidative stress

-related diseases. Sapkota et al., 2017 included Abhrak Bhasma in their formulation 

Arogyavardhini Rasa which was found to be effective in treating liver toxicity in 

rats. 

2.8.6. Tamra Bhasma or Calcinated Copper: Tamra Bhasma (TB) is a herbo-

metallic ayurvedic formulation mentioned in the ayurvedic literature, and it is 
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advisable to use in a minute concentration for the management of liver-related 

problems. Copper, being part of an enzyme, helps in controlling metabolic 

pathways; therefore, lack of it causes different problems such as anemia and nervous 

weakness (Tripathi et al., 2003). Clinically, pretreatment with TB provides 

protection against paracetamol-induced hepatotoxicity (Honwad et al., 2015). 

Similarly, its potent antioxidant property acts effectively in the management of lipid 

peroxidation with minimum or no side effects (Tripathi and Singh, 1996). It has 

been used in the formulation of Arogyavardhini Rasa, where it is found to be 

effective against liver toxicity (Sapkota et al., 2017). 

2.8.7. Shuddha Gandhaka or Processed Sulphur: Shuddha Gandhakain association 

with other plant ingredients and minerals have been created an ayurvedic 

formulation which found to be effective in the handling of jaundice, liver related 

problems and various skin diseases (Zanwar et al., 2019). Similarly, Arogyavardhini 

is an ayurvedic preparation where processed sulphur is a part of the formulation and 

is helpful in the cure of various liver diseases including toxic liver injury (Rouf et 

al., 2021). Its efficacy and effectiveness may be the reason for using in the 

preparation of many ayurvedic formations including Avogyavardhini rasa PHF 

(Sapkota et al., 2017). 

2.8.8. Shuddha Parada or Processed Mercury): Shuddha Parada is a part of the 

Arogyavardhini formulation, an ayurvedic preparation which is helpful in the cure of 

various liver diseases, including toxic liver injury (Rouf et al., 2021). Furthermore, it 

is an integral component of the Chaturmukha Rasa ayurvedic concoction, 

necessitating a larger dosage for the management of kidney and liver ailments. 

Moreover, it has been used in the production of several Ayurvedic concoctions, such 

as Avogyavardhini rasa PHF, maybe owing to its efficacy in mitigating liver 

impairment (Sapkota et al., 2017). 

2.8.9. Processed black bitumen (Copper containing stone). 

2.8.10. Coccus lacca: It is mainly secreted by a leaf insect called Tachardia lacca 

(Laccifer lacca). The secretion of lac is for its defense mechanism. 

2.8.11. Qand Safed or Granular sugar: A product made from sugar cane. 

2.8.12. Asal or Honey: Honey is used as a base for herbal cough syrup preparation 

(Patil et al., 2020). A type of honey known as Apis cerana honey shows 

hepatoprotection against liver damage in mice (Zhao et al., 2018). Furthermore, 

Zhao and his team (2018) concluded that the presence of polyphenols in A. cerana 
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honey could be attributed to its antioxidant properties and intervention of oxidative 

stress, which might be responsible for its hepatoprotective activities. Similarly, vitex 

honey was also demonstrated to have protection against liver damage through its 

anti and pro-oxidative property (Wang et al., 2015). Since honey offers many 

properties, it was also used as one of the ingredients in the formulation of 

Jawarish‑e‑AmLa Sada PHF that that was reported to provide hepatoprotection 

against liver damage in rats (Shailajan et al., 2015). 

2.8.13. Sorbitol: It is a sugar alcohol found in fruits and some plants. It is a 

replacement for sugar in food, beverages, and medications. Moreover, it is used as 

an indicator and reagent for chemical, biological or pathological processes or 

conditions. It helps in cathartic activity. Sorbitol is widely reported to be used as an 

excipient, plasticizer, stabilizer, and diluent in herbal formulations. It also may be 

used as a marker for analytically assessing liver blood flow. Sorbiline solution 

composed of sorbitol and tricholine citrate is used to prevent or treat fatty liver 

disease. Dandagiet al., 2008 used it in their F I, F II, and F III formulations to treat 

liver damage in experimental rats.  (Retrieved on March 17, 2021 from https://

pubchem.ncbi.nlm.nih.gov/compound/Sorbitol). Probably due to these reasons, it is 

included in the polyherbal formulation prepared by Fathima et al., 2015. 

2.8.14. Sucrose (Fathima et al., 2015): Sucrose appears as a white, odorless 

crystalline material which is denser than water. It is known for its diverse uses, such 

as flavor mixer, sweetening agent, accentuator, modifier and dispersing agent, 

texture and bodying agent for food and beverages, and lubricant in foods. It also 

slows down the gelatinization process or increases the gelatinization temperature in 

starch-containing solutions. (Retrieved on March 17, 2021 from https://

pubchem.ncbi.nlm.nih.gov/compound/Sucrose).  

2.8.15. Carboxy methyl cellulose (CMC) (Fathima et al., 2015): CMC is labeled as 

safe and used as a thickener in food preparation. 

2.8.16. Olive oil: Olive oil, particularly virgin olive oil, constitutes the predominant 

dietary lipid consumed by inhabitants of the Mediterranean region. It is reported to 

reduce blood pressure, obesity pandemic and possesses anti-atherosclerotic, anti-

inflammatory, and antioxidant potential, and maintains homeostasis by modulating 

gene expression (Gaforio et al., 2019). Olive oil also shows hepatoprotective activity 

against liver damage (Al-Seeni et al., 2016). Fatima et al., 2015 used olive oil in 

their ayurvedic formulation to treat hepatotoxicity which shows effective results. 
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2.8.17. Mandoor Bhasma or Ferric Oxide (Prakash and Mukherjee, 2010): 

Mandoorbhasma, an ayurvedic preparation, comprises old iron rust as the main 

ingredient. In addition to that, it also consists of Triphala decoction, urine of cow 

and juice of Aloe vera. Chemically, it comprises either ferric oxide or red iron oxide 

(Fe2O3). The raw form of Mandoor Bhasma shows several side effects, whereas the 

well-prepared part shows no side effects. The efficacy of Mandoor Bhasma in 

protecting the liver from injury has been shown (Gawate et al., 2016). 

2.8.18. Cow’s ghee: Ghee is a type of clarified butter fat which has been known to 

be used in India since ancient times. In Ayurveda, it has significant usage as a 

therapeutic agent and in religious rituals. Its contribution to characteristic flavor and 

aroma, nutritional qualities and pure nature (sacred) makes it popular among the 

Indians. It can be obtained from milk, cream, or butter of several animal species 

(Kumar et al., 2018). Achliya et al., 2004 used ghee in their PHF named 

AmalkadiGhrita, and it was reported to be a rejuvenator, stimulant and help to gain 

memory loss and maintain CNS disorders. However, no beneficial effect of cow 

ghee on cognition was seen by Karandilar et al., 2016. 

2.8.19. Bombyx mori: The fecal matter of Bombyx mori was used in the Khamira 

Gaozaban Ambri JadwarOod Saleeb Wala PHF formulated by Akhtar and his team 

(2013). Its partially purified 35ௗkDa protein from the fecal matter has been reported 

to have beneficial properties against various diseased conditions such as liver 

damage and oxidative stress, but is unable to inhibit the viral multiplication at 

maximum non-toxic concentration (MNTC) (Raghavendra et al., 2010).  

2.9 Limitations of herbal drugs 

The use of plant-based remedies for liver problems has been a longstanding 

tradition, seen not just in Ayurveda but also in Chinese, European, and other 

mainstream therapeutic approaches. Most of the folklore medical prescriptions are 

restricted to particular ethnic groups and are transmitted from generation to 

generation through verbal communication; thus, there are very few documentaries 

(Mordeniz, 2019). Though the traditional claim is very high, only hand full 

formulations are pharmacologically authenticated for their safety, efficiency, quality 

control and are commercialized till date (Girish et al., 2009) (Table 2.2). 

Though an increase in the usage of PHFs without cautions just for the reason that it 

promises to cure leads to negligence towards safety and side effects, the approval of 

nutraceuticals based on pre-clinical and unreliable clinical trials with improper 

experimental designs can lead to sacrificing the high-quality outcomes and may 
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probably lead to severe consequences to peer-reviewed publications supporting the 

efficacy of herbal drugs based on clinical trials (Yang, 2020). Apart from this, 

the other setback that appears is the bioavailability, bioaccessibility, and 

bioefficiency of bioactive components, which influence the therapeutic actions of 

herbal drugs. It is the bioavailability, which, in turn, is responsible for bioefficiency 

of herbal preparations. The bioavailability of herbal drugs is affected by molecular 

size and structure, metabolizing enzymes, and bioaccessibility. The process involves 

an intricate sequence of steps, including liberation, absorption, distribution, 

metabolism, and elimination stages (LADME) (Rein et al., 2013).  

Keche and his team 2010 reported that Livwin PHF has significant clinical recovery 

of fever, weakness, icterus and tender and enlarge liver at two weeks compared to 

placebo with few setbacks where two patients were affected with epigastric pain and 

a single person with diarrhea. 

Though Processed black bitumen, Milk tuttam (Copper containing stone), Coccus 

lacca (secreted by leaf insect), and Qand Safed (Granular sugar) have been used by 

the researchers as ingredients for various PHFs, there is no scientific evidence to 

prove the efficacy of the individual ingredients of the PHF till date; however, there 

is a possibility that their ingredient may act in synergy with other components of the 

PHF 

Based on our extensive review, only one PHF has been investigated for its 

hepatoprotective effect in a clinical study. This indicates that additional attention 

must be given to clinical studies of PHFs to explore the benefits of other PHFs on 

the market, which would help in successfully utilizing these PHFs for treating liver 

disorders. 

2.10 Future prospects 

Herbal medicine has gained significant popularity in many countries because to its 

simplicity and effectiveness in treating a broad variety of illnesses, both in 

developed and developing nations. These polyherbal treatments are breaking down 

barriers and gaining traction in today's culture (Ekor, 2014). Polyherbal medications 

are becoming increasingly scientifically focused and widely recognized in the 

market, with the potential to treat specific ailments. The bioactive substances 

contained in food components have a good impact on health in general (Usha et al., 

2017). Though scientific and technological advancements aid in the characterization 

and structural elucidation of active substances, their abundance varies unexpectedly 
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in nature, resulting in the failure to produce the desired therapeutic effects. As a 

result, the concept of PHFs arose from the belief that numerous components 

operating on multiple sites are more helpful for illness treatment than a single 

chemical constituent working on a single site. The treatment of liver problems is 

based on the synergistic action of the numerous constituent components of PHFs. 

Despite the fact that plant-based treatments have been shown to be beneficial with 

few adverse effects, numerous obstacles remain, including bioavailability, 

bioefficiency, appropriate dose, lack of characterization, uncertain mechanism of 

action, and clinical efficacy. Nonetheless, developing a novel herbal lead is 

encouraged because they have a long and illustrious history for future indications. 


