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Abstract:  

A phototherapeutic approach is the modern drug designing and development for traditional medicinal plants. In 

that  pure phytochemicals as drugs is time consuming and expensive.   Liver disease is one of the major causes 

of morbidity and mortality across the world. According to WHO estimates, about 500 million people are living 

with chronic hepatitis infections.  Liver is a most important organ of the body. It plays an important role to 

maintaining various physiological processes in the body. It is involved in several vital functions, such as 

metabolism, excretion and storage. It plays a central role in the detoxification and excretion of many exogenous 

and endogenous compounds. Hence, any injury or impairment of its function has grave implications for the 

health of the affected person. Many more drugs or therapies are available for the treatment of hepatic disorders, 

but still there is a need for the novel drug  discovery which can target multiple disease pathways. In the 21st 

century has a great that paradigm shift towards therapeutic evaluation of herbal products. The use of herbal 

products has a great role in the treatment of liver diseases and has no side effects. 

Keywords: Hepatotoxicity, Hepato protective herbs, Siddha medicine in liver morbidity. 

Introduction  

Medicinal plants play a key role in the human health care. About 80% of the world population rely on the use of 

traditional medicine which is predominantly based on plant materials.[1] The traditional medicine refers to a 

broad range of ancient natural health care practices including folk/tribal practices as well as Ayurveda, Siddha, 

Amchi and Unani. These medical practices originated from time immemorial and developed gradually, to a large 

extent, by relying or based on practical experiences without significant references to modern scientific principles. 

[2] Liver is considered to be one of the most vital organs that functions as a centre of metabolism of nutrients 

such as carbohydrates, proteins and lipids and excretion of waste metabolites. Additionally, it is also handling 

the metabolism and excretion of drugs and other xenobiotic from the body thereby providing protection against 
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foreign substances by detoxifying and eliminating them. [3] The bile secreted by the liver has, among other 

things, plays an important role in digestion. Liver cell injury caused by various toxicants such as certain 

chemotherapeutic agents, carbon tetrachloride-ride, thioacetamide etc., chronic alcohol consumption and 

microbes is well-studied. Enhanced lipid peroxidation during metabolism of ethanol may result in development 

of hepatitis leading to cirrhosis. [4]  It is estimated that about 7,500 plants are used in local health traditions in, 

mostly, rural and tribal villages of India. Out of these, the real medicinal value of over 4,000 plants is either little 

known or hitherto unknown to the mainstream population. The classical systems of medicine such as Ayurveda, 

Siddha, and Tibetan use about 1,200 plants. [5] A detailed investigation and documentation of plants used in local 

health traditions and pharmacological evaluation of these plants and their taxonomical relatives can lead to the 

development of invaluable plant drugs for many dreaded diseases. Random screening of plants has not proved 

economically effective. [6] The treatment options for common liver diseases are limited due to the lack of 

hepatoprotective drugs in allopathic medicine. Moreover therapies developed along the principle of western 

medicine are often limited in efficacy, carry the risk of adverse effects, and are often too costly, especially for the 

habitants of developing world. [7] For example, the effectiveness of treatments such as those using corticosteroids 

and interferon is inconsistent, carried the risk of adverse events, and is often too costly. On the other hand plant 

derived compounds are easily accessible and affordable. There is a deep belief that herbal remedies symbolize 

safety because they are “natural” and fit into the image of a gentle and, therefore, harmless alternative to 

synthetic drugs. [8] 

More than 900 drugs & toxins have been reported to cause liver injury. [9] Though liver has its capacity to 

regenerate its tissues. The updated data confirmed that hepatotoxicity was the most commonly reported adverse 

drug reaction leading to drug withdrawal worldwide. Paradigm shift in search of hepatoprotectives drug moiety 

tracing back to ethno pharmacological background offers great scope. [10] This review article throws light upon 

hepatoprotectives used in Indian  system of medicine. 

Hepatoprotectives herbs  

Herbal-based therapeutics for liver disorders has been in use in India for a long time and has been popularized 

world over by leading pharmaceuticals. [11] Despite the significant popularity of several herbal medicines in 

general, and for liver diseases in particular, they are still unacceptable treatment modalities for liver dis-eases. 

The limiting factors that contribute to this eventuality are (i) lack of standardization of the herbal drugs; (ii) lack 

of identification of active ingredient(s)/principles(s); (iii) lack of randomized controlled clinical trials (RCTs), 

and (iv) lack of toxicological evaluation. The use of natural remedies for the treatment of liver diseases has a 

long history, starting with the Ayurveda treatment, and extending to the Chinese, European and other systems of 

traditional medicines[12]  
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Silybum marianum  

The protective effects of polyphenolic extracts of Sily-bum marianum and Cichorium intybus on thioaceta-mide- 

induced hepatotoxicity in rat was investigated. [13] The extracts were injected to the rats, at a dose of 25 mg kg-1 

body weight together with thioacetamide at a dose of 50 mg kg body weight. Sig-nificant decrease in the activity 

of aminotransferases, alkaline phosphatase and bilirubin was observed in the groups treated with extracts and 

thioacetamide com-pared with the group that was treated only with thioa-cetamide. [14] The level of Na+, K+ and 

liver weight between different groups was not significantly altered. This find-ings suggested the hepato-

protective effect of Silybum marianum and Cichorium intybus extracts on liver cells due to the presence of 

flavonoids and their antioxidant effects.  

Coccinia grandis  

Alcoholic extract of the fruits of Coccinia grandis Linn (Curcubitaceae) was evaluated in CCl4- induced hepato-

toxicity in rats and levels of AST, ALT, ALP, total proteins, total and direct bilirubin were evaluated. [15] At a 

dose level of 250 mg/kg, the alcoholic extract significantly (p<0.05) decreased the activities of serum en-zymes 

(AST, ALT and ALP) and bilirubin which were comparable to that of silymarin revealing its hepato-protective 

effect.  

Ficus carica  

The methanolic extract of the leaves of Ficus carica Linn. (Moraceae) was evaluated for hepatoprotective 

activity in CCl4 -induced liver damaged rats. The extract at an oral dose of 500 mg/kg exhibited a significant 

protective effect reflected by lowering the serum levels of AST, ALT, total serum bilirubin, and 

malondialdehyde equivalent, an index of lipid peroxidation of the liver. [16]  

Lepidium sativum  

The role hepato-protective of methanolic extract of Lepidium sativum at a dose of 200 and 400 mg/kg was 

investigated in CCl4-induced liver damage in rats. Sig-nificant reduction in all biochemical parameters were 

found in groups treated with Lepidium sativum. The severe fatty changes in the livers of rats caused by CCl4 

were insignificant in the Lepidium sativum treated groups[17]  

Aegle marmelos  

Aegle marmelos leaves (Bael, family of Rutaceae) which is also called as Bilva in ancient Sanskrit, was used as 

herbal drug in the Indian System of medicine. The hepatoprotective effect of Aegle marmelos in al-cohol-

induced liver injury was evaluated rats using es-sential marker biochemical parameters. [18] The results indicated 

that, the Bael leaves have excellent hepato-protective effect. Similar findings were also reported by other 

workers  
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Solanum nigrum  

The effects of Solanum nigrum extract (SNE) was evaluated on thioacetamide (TAA)-induced liver fibrosis in 

mice. Mice in the three TAA groups were treated daily with distilled water and SNE (0.2 or 1.0 g/kg) via gastro 

gavage throughout the experimental period. SNE reduced the hepatic hydroxyproline and α -smooth muscle actin 

protein levels in TAA-treated mice. SNE inhibited TAA-induced collagen (α1)(I), transforming growth factor-β1 

(TGF-β1) and mRNA levels in the liver. [19] Histological examination also confirmed that SNE reduced the 

degree of fibrosis caused by TAA treatment. Oral administration of SNE significantly reduces TAA-induced 

hepatic fibrosis in mice, probably through the reduction of TGF-β1 secretion  

S. chinensis (Turcz.) Baill 

S. chinensis (Turcz.) Baill is widely used in traditional and modern Chinese medicine for the treatment of many 

disorders including insomnia, respiratory failure, and weakness. Moreover, mental health improving ability 

along with fatigue reduction property is also validated for S. chinensis in Russian medicine. [20] In general, 

dibenzocyclooctadiene lignans found in S. chinensis are known to exhibit potent hepatoprotective activity. In 

one of the study of individual lignin, Gomisin A was found responsible for the acceleration of hepatocytes 

proliferation and increase hepatic flow . Furthermore, elevation of mitochondrial glutathione concentration was 

found to be linked with γ‐schisandrin hepatoprotective mechanism. The increase in vitamin C concentration in 

the liver of test animals upon treatment with γ‐schisandrin also validates its hepatoprotective ability. Another 

individual lignin, Schisandrin B was also found to counter oxidative harm to liver tissues. In one scientific study, 

the hepatoprotective mechanism against acetaminophen‐induced liver injury of six Schisandra lignans 

(deoxyschisandrin, Schisantherin A, Schisandrin B, Gomisin A, Schisandrin C, and schisandrin) was elucidated. 

The  hepatoprotective ability of these lignins was found to be associated with inhibition of cytochrome‐mediated 

bioactivation[21]. Furthermore, another mechanistic study investigated the hepatoprotective effect of Schisandra 

polysaccharide in nonalcoholic fatty liver disease mice models. The results demonstrate potential down 

regulation of hepatic lipogenesis genes and LXRα/SREBP‐1c/ FAS/ACC and SREBP‐2/HMGCR signaling 

pathways in the liver 

C. chinensis Lam. 

C. chinensis Lam. also known as Chinese dodder is a parasitic plant having diverse traditional medicinal uses as 

a tonic, sex enhancer, and abortion preventer Studies also have scientifically validated the hepatoprotective 

activity of C. chinensis evaluated the hepatoprotective effect of C. chinensis ethanol solution extract in rats with 

the acetaminophen‐induced toxicity of liver. The elevated concentration of glutamate oxaloacetate transaminase, 

glutamate pyruvate transaminase, and alkaline phosphatase was reduced significantly via treatment of rats with 

125 and 250 mg/kg of C. chinensis ethanol extract orally. [22] Furthermore, it was found that the ethanol solution 

extract prevented centribular hepatic necrosis and acetaminophen‐ induced toxicity of liver. The ethanol solution 
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extract was further found to also elevate the level of potential antioxidant enzymes like glutathione peroxidase, 

superoxide dismutase, and catalase. [23] In another study by the same group, nanoparticles formulation of C. 

chinensis seeds ethanol solution extract was found to be more effective in rats with acetaminophen‐induced 

hepatotoxicity. The mechanism of hepatoprotective potential as demonstrated by ethanol solution extract of C. 

chinensis is proposed to be the elevated activities of antioxidant enzymes. [24] 

L. barbarum L 

L. barbarum L. berries are very famous in traditional Chinese medicine for the treatment of inflammation, 

cancer, eye disorders, throat infection, and anemia. [25] The use of these berries has been validated as food and 

also has gained great importance due to its significant antioxidant potential. The major active components of L. 

barbarum berries are L.barbarum polysaccharides (LBPs) which are reported widely to have diverse 

pharmacological properties. In a study, the hepatoprotective effect of LBPs in rats having alcohol‐induced liver 

injury has been validated. Liver injury model was made via treatment of ethanol, which exhibited elevated levels 

of liver enzymes and fatty liver. Upon treatment of L. barbarum polysaccharides for 30 days in a dosage of 300 

mg/kg, the liver injury model revealed prevention of fatty liver and minimized liver injury Diels A. sinensis 

(Oliv.) Diels is reported in Chinese herbal medicine for the treatment of cardiovascular disease, anemia, and 

hepatic disorders. [26] The A. sinensis polysaccharides (ASP) extracted from A. sinensis roots having the average 

molecular weight of 72,900 Da is regarded as a potential active component of A. sinensis that exhibits a wide 

range of pharmacognostic properties. The hepatoprotective potential of ASP in CCl4‐induced liver injury and via 

using ischemia/reperfusion rat is widely established  have investigated the hepatoprotectives mechanism of ASP 

against Concanavalin Ainduced failure of the liver. It was found that 5 to 125 μg/mL of ASP has inhibited the 

Concanavalin A‐induced responses. Major reduction in the levels of serum transaminase was seen, whereas 

Hematoxylin and Eosin staining reported liver inflammation attenuation. The study concluded that pretreatment 

of ASP elicits antiinflammatory and antioxidant actions, which attenuates Concanavalin A‐induced liver injury. 

In another study, Zhao et al., investigated the role of A. sinensis derived Levistilide A against CCl4‐induced liver 

fibrosis. The results validated the potential role of Levistilide A in liver fibrosis inhibition via antiangiogenesis 
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Table no 1: Hepatoprotective medicinal plants with potential bioactive compounds and it’s  mechanism of 

actions 

Plant 

 

Part used 

 

Potential agents 

 

Mechanism of action 

 

Amaranthus spinosus L. 

 

Whole 

plant 

 

Flavonoids and 

phenolic compounds 

 

Enzymatic levels of serum glutamate, oxaloacetate 

transaminase (AST), serum glutamate pyruvate, 

transaminase (ALT), serum alkaline,phosphatase (SALP), 

and total, bilirubin were reinstated to the, normal level 
[27]

 

Calotropis procera 

(Aiton) 

Dryand. 

 

Flowers 

 

Crude hydro‐ethanol 

solution extract 

 

Prevents of the depletion of GSH levels. C. procera 

contains flavonoids thus it also performs the antioxidant 

activity 
[34]

 

Clerodendrum abilioi R. 

Fern. 

 

Leaves 

 

Crude ethanol 

solution extract 

 

Ethanol extract decreased the serum enzyme ALT, AST, 

ALP, TGL, and total cholesterol and considerably 

increased the glutathione level 
[35]

 

Glycyrrhiza uralensis 

 

Root  Glycyrrhizin 

 

Glycyrrhizin administered in PLC/PRF/5 cells suppressed 

the secretion of HBsAg into the culture medium and 

concluded that glycyrrhizin modifies the Intracellular 

transport and the surface nature of the hepatocytes 

Nelumbo nucifera Gaertn. 

 

Leaves 

 

Catechin glycoside, 

myricitrin‐3‐O‐gluco

side,hyperin, 

isoquercitrin, 

quercetin‐3‐O‐rhamn

oside, astragalin 

 

Lotus leaf extract possess significant  hepatoprotective 

and antioxidant activity in CCl4‐induced toxicity rat 

model. Free radicalscavenging and antioxidant activity 

due to the presence of some flavonoids and phenolic 

compounds results in the hepatoprotective activity. 

S. miltiorrhiza Bunge. 

 

Roots 

 

S. miltiorrhiza 

polysaccharides 

 

Protects liver against immunological injury by  adjusting 

the levels of alanine aminotransferase, aspartate  

minotransferase, nitric oxide, tumor necrosis factor and 

interleukin‐1 

nigrum L. and Cichorium 

intybus L. 

 

Leaves 

 

Crude plant extract 

 

Protect DNA against oxidative damage in the reaction 

mixture containing calfthymus DNA and free radical 

generatingsystem 
[36]

 

Vitex negundo L. 

 

Leaves 

 

Crude ethanol 

solution 

extract 

 

Administration of ethanol solution extract of Vitex leaf 

caused a significant decrease in TB, AST, ALT, and ALP 

levels in rats.
 [38]

 

 

 

Figure no : 1. s in vitro and in vivo hepatoprotective activity of plant extracts in mice. 
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Indian Drugs used in Liver diseases  

1. Karisalai karkam 

2. Keezhanelli karkam 

3. Sivanarvembu karkam 

4. Kadukkai karkam 

5. Nerunjil karkam 

6. Sarakonrai flower/leaf/bark karkam 

7. Avuri ilai karkam 

8. Avarai verpattai karkam 

9. Mullangi leaf juice 

10. Siru aamanakku kozhunthu 

11. Neermulli kudineer 

12. Mandoorathi adai kudineer 

13. Ayabringharaja karpam 

14. Ayasambeera karpam 

15. Vediuppu chunnam 

16. Muthuchippi parpam 

17. Karpoora silasathu parpam 

18. Pavala parpam 

19. Palagarai parpam 

20. Sangu parpam. 

21. Aya parpam 

22. Annabedhi chenduram 

23. Arumuga chenduram 

24. Navachara chenduram 

25. Ayakandha chenduram 

26. Lohamandoora chenduram 

27. Kantha chenduram 

28. Vediannabedhi chenduram 

29. Ayaveera chenduram 

30. Keezhanelli Nei 

31. Karisalai Nei. 

32. Santhachandrodaya mathirai 

33. Thalisathi choornam 

34. Amukkra choornam 
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Methodology 

A list of hepatoprotective plants used in Indian Arabia was prepared based on a nationwide survey of herbal drug 

used in traditional medicine for liver ailment by[28]   

(a) interviewing the patients visiting primary care centers of military hospitals of different regions of Indian 

Arabia, 

(b) review of traditional medicinal books/publications and folklore information. Thorough of survey of literature 

on the pharmacological profile of these plants was undertaken to collect the published data for the period 

between 1975 and 2014 AD by using “Pubmed” and “Google  Scholar” search engines. [29] Attempt was made to 

determine if these plants have been tested for hepatoprotective activity using well-established experimental 

models including carbon tetrachloride (CCl4), thioacetamide, paracetamol, ethanol, and morphine induced liver 

damage. 

The liver enzymes including aspartate transaminase (AST), [30] alanine transaminase (ALT), alkaline phosphatase 

(APT), total protein (TP), [31] and albumin (Alb) were used as a marker of liver injury. Literature search also 

included reversal of toxin induced histopathological changes by plant drugs. An attempt has been made to 

illustrate possible mechanism of hepatoprotective herbs with special reference to their antioxidant and 

inflammatory mediators. [32] Available data about the chemical constituent of the hepatoprotective plants and 

their toxicity has also been presented. Briefly, this review summarises the information  about 35 hepatoprotective 

herbal drugs used in Indian traditional medicine for the treatment of liver diseases including their botanical 

name, family, and part of the plant used, distribution of plants in Indian Arabia, and their use in traditional 

medicine. [33]The results of hepatoprotective studies on each plant, possible mechanism of action, and their 

chemical composition and toxicity data have been presented.   

 

CONCLUSIONS 

Hepatoprotective plants clearly indicate that herbal drugs have an enormous potential for the treatment of liver 

diseases. In this article, we reviewed the scientific merit of selected plants studied for their hepatoprotectives 

mechanism of action. The major hepatoprotectives mechanism identified by the majority of the studies is 

through combating the oxidative stress that damages the liver therefore, we conclude that herbs and herbal 

preparations are among the most important sources of hepatoprotectives and liver regeneration medicines. 

However, further research is needed to identify, characterize, and standardize the active ingredients, useful 

compounds, and their preparations for the treatment of liver diseases. Moreover, a combination of the traditional 

herbal medicines with the modern and conventional medicine may be one of the best options for the treatment of 

liver disorders and other diseases and infections, soon.  
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Future Prospects  

About 80% of the world's population fulfills their healthcare needs from medicinal plants. There has been a 

significant rise in using over the‐counter medicinal plant products containing powerful medicinal drugs and are 

believed to have to produce progressive effects with reduced side effects. However, therapeutic failures or 

adverse effects have been observed in many cases as pharmacological mechanisms of the herbal mixtures / 

preparations are not well studied.  
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