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ABSTRACT: The liver is a vital solid organ in the upper abdomen 

that helps in digestion, detoxification and has other synthetic, 

metabolic and storage functions. Liver diseases are a major problem 

worldwide; viral hepatitis, alcohol, malnutrition, autoimmune and 

drugs being most important causes.  Currently there is no way to 

compensate for the absence of liver function in the long term and liver 

transplant is the only option for those with irreversible loss of hepatic 

function. The scientific basis for the statement that plants and their 

active constituents play an important role in the prevention of diseases 

is continuously advancing. In this review some of the plants with their 

phyto-constituents studied for protective effect in liver diseases are 

reviewed. 

 

INTRODUCTION: The liver plays an astonishing 

array of vital functions in the maintenance, 

performance and regulating homeostasis of the 

body. It is involved with almost all the biochemical 

pathways to growth, fight against disease, nutrient 

supply, energy provision and reproduction. And it 

functions as a centre of metabolism of nutrients 

such as carbohydrates, proteins and lipids and 

excretion of waste metabolites. The bile secreted by 

the liver has, among other things, plays an 

important role in digestion. Therefore, maintenance 

of a healthy liver is essential for the overall well 

being of an individual 
1
.   
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Liver cell injury caused by various toxicants such 

as certain chemotherapeutic agents, carbon 

tetrachloride, thioacetamide, chronic alcohol 

consumption and microbes are common. Enhanced 

lipid per oxidation during metabolism of ethanol 

may result in development of hepatitis leading to 

cirrhosis 
2
. 

 

Herbal drugs have gained importance and 

popularity in recent years because of their safety, 

efficacy and cost effectiveness. The association of 

medical plants with other plants in their habitat also 

influences their medicinal values in some cases. 

Since time immemorial, mankind has made the use 

of medicinal plants in the treatment of various 

ailments. Recently, various medicinal plants and 

their phytoextracts/active bioactive compounds 

have shown plenty of medicinal properties 

including antioxidant 
3, 4

, anti-inflammation
5
, anti-

cancer 
5
, anti-microbial 

6, 7
, anti-diabetes 

5, 8
, anti-
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nociceptive action 
9
 etc. The Indian Traditional 

Medicine like Ayurveda, Siddha and Unani are 

predominantly based on the use of plant materials. 

The association of medical plants with other plants 

in their habitat also influences their medicinal 

values in some cases.  

 

One of the important and well documented uses of 

plant products is their use as hepatoprotective 

agents. Hence, there is an ever increasing need for 

safe hepatoprotective agent
10

. In spite of 

tremendous strides in modern medicine, there are 

hardly any drugs that stimulate liver function, offer 

protection to the liver from damage or help 

regeneration of hepatic cell. Many formulations 

containing herbal extracts are sold in the Indian 

market for liver disorders 
11

. But management of 

liver disorders by a simple and precise herbal drug 

is still an intriguing problem. Several Indian 

medicinal plants have been extensively used in the 

Indian traditional system of medicine for the 

management of liver disorder. Some of these plants 

have already been reported to posse’s strong 

antioxidant activity 
12, 13

. 

 

The nature has bestowed some plants with the 

property to prevent, treat and cure hepatic 

disturbances with interception of fewer side effects. 

Hepatoprotectives are a class of therapeutic agents 

that includes synthetic as well as natural product 

which offer protection to liver from damage or help 

in regeneration of hepatic cells. Medicinal herbs are 

significant source of hepatoprotective drugs. It has 

been reported that about 170 phytoconstituents 

isolated from 110 plants belonging to 55 families 

do possess hepatoprotective activity.
14 

Liver 

protective herbal drugs contain a variety of 

chemical constituents like phenols, coumarins, 

curcuminoids, lignans, essential oils and 

terpenoids. Clinical research has also shown that 

herbals have genuine utility in the treatment of liver 

diseases. Only a small portion of hepatoprotective 

plants as well as formulations used in traditional 

medicine are pharmacologically evaluated for its 

efficacy.
14

 

 

According to world health organization (WHO) 

more than 80% of the world’s population relies on 

traditional medicines for their primary health care 

needs
15

. In India, about 40 polyherbal commercial 

formulations reputed to have hepatoprotective 

action are being used. It has been reported that 160 

phytoconstituents from 101 plants have 

hepatoprotective activity.
16, 17

 Liver protective 

herbal drugs contain a variety of chemical 

constituents like phenols, coumarins, lignans, 

essential oil, monoterpenes, carotenoids, 

glycosides, flavonoids, organic acids, lipids, 

alkaloids and xanthines.
18

  

 

Modern medicines have little to offer for 

alleviation of hepatic diseases and it was chiefly the 

plant based preparations, which were employed for 

their treatment of liver disorders. But there was not 

much drug available for the treatment of liver 

disorders
19, 20

. Therefore; many folk remedies from 

plant origin were tested for its potential antioxidant 

and hepatoprotective liver damage in experimental 

animal model. 

 

Liver Functions: 
21 

Various functions of liver are as follows: 

 

1. A large part of amino acid synthesis. 

 

2. The liver performs several roles in 

carbohydrate metabolism: 

 

a. Gluconeogenesis (the synthesis of glucose 

from certain amino acids, lactate or 

glycerol) 

b. Glycogenolysis (the breakdown of glycogen 

into glucose) 

c. Glycogenesis (the formation of glycogen 

from glucose)(muscle tissues can also do 

this) 

d. The liver is responsible for the mainstay of 

protein metabolism, synthesis as well as 

degradation 

 

3. The liver also performs several roles in lipid 

metabolism: 

 

a. Cholesterol synthesis 

b. Lipogenesis, the production of triglycerides 

(fats). 

 

4. The liver produces coagulation factors I 

(fibrinogen), II (prothrombin), V, VII, IX, 
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5. X and XI, as well as protein C, protein S 

and antithrombin. 

 

6. In the first trimester foetus, the liver is the 

main site of red blood cell production. By 

the 32
nd

 week of gestation, the bone marrow 

has almost completely taken over that task. 

 

7. The liver produces and excretes bile (a 

yellowish liquid) required for emulsifying 

fats. 

 

8. Some of the bile drains directly into the 

duodenum, and some is stored in the 

gallbladder. 

 

9. The liver also produces insulin-like growth 

factor 1 (IGF-1), a polypeptide protein 

hormone that plays an important role in 

childhood growth and continues to have 

anabolic effects in adults. 

 

10. The liver is a major site of thrombopoietin 

production. Thrombopoietin is a 

glycoprotein hormone that regulates the 

production of platelets by the bone marrow. 

 

11. The liver stores a multitude of substances, 

including glucose (in the form of glycogen), 

vitamin A (1–2 years' supply), vitamin D 

(1–4 months' supply), vitamin B12 (1-3 

years' supply), iron, and copper. 

 

12. The liver is responsible for immunological 

effects- the reticulo-endothelial system of 

the liver contains many immunologically 

active cells, acting as a 'sieve' for antigens 

carried to it via the portal system. 

 

13. The liver produces albumin, the major 

osmolar component of blood serum. 

 

14. The liver synthesizes angiotensinogen, a 

hormone that is responsible for raising the 

blood pressure when activated by renin, an 

enzyme that is released when the kidney 

senses low blood pressure. 

Breakdown of Chemical Constituents: 
21 

1. The liver helps in the breakdown of insulin 

and other hormones. 

 

2. It breaks down hemoglobin, creating 

metabolites that are added to bile as 

pigment (bilirubin and biliverdin). 

 

3. It modifies toxic substances (e.g., 

methylation) and most medicinal products 

in a process called drug metabolism. This 

sometimes results in toxicities, when the 

metabolite is more toxic than its precursor. 

Preferably, the toxins are conjugated to 

avail excretion in bile or urine. 

 

4. The liver converts ammonia to urea. 

 

List of Hepatotoxic Agents: 
21

 
 

a. Various Cshemical agents those causes 

hepatotoxicity are shown in Table 1 below. 

 
TABLE 1: VARIOUS CHEMICAL AGENTS THOSE CAUSES HEPATOTOXICITY. 

 

 

Inorganic Chemical 

agents 

Metals and metalloids: 
Antimony, Arsenic, Beryllium, Bismuth, Boron, Cadmium, Chromium, Cobalt, Copper, Iron, 

Lead,  Manganese, Mercury, Gold, Phosphorous, Selenium, Tellurium, 

Thallium, Zinc, Hydrazine derivative, Iodides
22, 23

. 

 

 

 

 

 

Organic Chemical 

agents 

 

Natural : Plant toxins 

Albitocin, Cycasin, Nutmeg, Tannic acid, Icterogenin, Pyrrolidizines, Saferole, Indospicine. 

Mycotoxins: 
Aflatoxins, Cyclochlorotine, Ethanol, Luteoskyrin, Griseofulvin, Sporidesmin, Tetracycline and 

Other Antibiotics. 

Bacterial toxins: Exotoxins (C.diphtheria, Clostridium botulinus), Endotoxins, Ethionine. 

Synthetic: 
Haloalkanes and Haloolephins, Nitroalkanes, Chloroaromatic compounds, Nitro-aromatic 

compound, Organic Amines, Azo compounds, Phenol and derivatives, Various other organic 

compounds. 
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b. Various Medicinal agents those causes hepatotoxicity are shown in Table 2 below 

 

TABLE 2: VARIOUS MEDICINAL AGENTS THOSE CAUSES HEPATOTOXICITY. 

Category of Drugs Examples 

Neuropsychotropics Hydrazine, Tranylcypromine, Anticonvulsants, Antidepressants. 

Anti-inflammatory and anti-muscle spasm agents Cinchopen, Cholchicine, Ibuprofen, Salicylates, Indomethacin. 

Hormonal derivatives and other drugs used in 

endocrine disease 

Acetohexamide, Azepinamide, Carbutamide, Tolbutamide. 

Antimicrobials Clindamycin, Novobiocin, Penicillin, Tetracycline, 

Sulfonamide, Amodiaquine, Isoniazid, Rifampin. 

Antineoplastic L-Asparaginase, Azacytidine, Methotrexate, 6-Mercaptopurine, 

Chlorambucil, Clavicin
24

 

 

The Table 3 shows Various Medicinal/Herbal plants having Hepatoprotective Activity. 

TABLE 3: VARIOUS MEDICINAL/HERBAL PLANTS HAVING HEPATOPROTECTIVE ACTIVITY 
25 

Plant Name & 

Family 

Part 

Used 

Extract Hepatotoxic 

Model 

Exp. Animal Remarks Ref 

Aerva lanata 

Fam: Amaranthaceae 

 

Whole 

plant 

 

Petroleum 

ether  

 

CCl4 

 

Sprague 

Dawley rats 

 

Reduce SGOT, SGPT, & ALP; enhance 

antioxidant enzyme activities, reduced 

hepatic LPO & increased the serum total 

protein & albumin/globulin (A/G) ratio. 

26 

Fresh 

plants 

 

Hydro-

alcoholic 

PA Rats Reduced in serum enzymes ALT, AST, 

ALP & bilirubin. 
27 

Aphanamixis 

Polystachya 

 

Fam: Meliaceae 

Leaves Ethanolic 

 

CCl4 Rats Inhibits the enhanced AST, ALT, ALP, 

ACP & LDH activities .It also improved 

the depressed value of serum albumin 

and the enhanced value of TB in plasma. 

28 

Alternanthera 

sessilis 

 

Fam : Amaranthaceae 

Herb - CCl4 /APAP & 

D-Galactosamine 

Mice & 

Rats 

Reduced elevated SGOT & SGPT levels, 

microscopic & HPE including 

centrilobular necrosis, eosinophilic 

bodies, pyknotic nuclei, microvesicular 

degeneration of hepatocytes. 

29 

Alnus japonica 

 

Fam: Betulaceae 

 

Stem 

bark 

 

EtOAc & 

BuOH 

fraction 

 

APAP 

 

Rats Pretreatment led increase in free radical 

scavenging activity & a decrease in 

inhibition of LPO, SOD & CAT which 

prevent hepatoxicity. 

30 

Acathopanax 

senticosus 

 

Fam: Araliaceae 

Root & 

rhizome 

Crude 

Powder 

 

CCl4 /APAP 

 

Rats Reduced levels of AST and ALT. HPE 

were also favourable. 
31 

Amaranthus 

spinosus 

 

Fam: Amaranthaceae 

Whole 

plant 

 

50% 

Ethanolic 

CCl4 Rats SGOT, SGPT, ALP & TB. The presence 

of flavonoids & phenolics compound 

may be responsible. 

32 

Aegiceras 

corniculatum 

 

Fam: Aegicerataceae 

 

Stems n-hexane, 

ethyl acetate 

 

CCl4 Rats Pre-treatment of animal with ethyl 

acetate extract showed corresponding 

decline in serum ALT level whereas 

level of AST was reduced in the presence 

of n-hexane extract significant inhibition 

in ALT & AST level were observed a 

relatively higher dose. 

33 

Achillea millefolium 

 

Fam: Asteraceae 

Aerial 

parts 

70% 

Aqueous 

methanol 

 

D-Galactosami-ne 

& LPS 

Mice Pre-treatment reduced plasma ALT & 

AST levels in the dose dependent manner 

& reduced mortality. HPE also provided 

favourable results. 

34 

Aloe barbadensis 

 

Fam: Liliaceae 

 

 

Dried 

aerial 

parts 

 

Aqueous 

 

CCl4 Mice Restore of SGOT, SGPT, ALP, bilirubin, 

TG, LPO, GSH, glucose-6- phosphatase 

& microsomal aniline hydroxylase & 

amidopyrine N-demethylase towards 

normal. Supportive HPE findings. 

35 

Aquilegia vulgaris 

 

Fam: Ranunculaceae 

 

- 

Ethanol and 

ethyl acetate 

 

Aflatoxin B1 Rats Restored the GSH concentration up to 

the basal level. Decreased TBARS level 

& reduced the GST activity. 

36 
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Berberis aristata 

Fam: Berberidaceae 

Fruit Fruit  PA/ CCl4 

 

Rats Pre-treatment prevented rise in SGOT & 

SGPT. Reduced mortality. 
37 

 

Boerhavia diffusa 

 

Fam: Nyctaginaceae 

Whole 

plant 

 

Alcohol CCl4 Rats & mice - 38 

Root 

 

Aqueous 

 

Thioacetamide Rats Decreased the level of SGOT, SGPT, 

ACP & ALP. Aqueous form of the drug 

has more hepatoprotective activity than 

the powder form, probably due to better 

absorption of the liquid form. 

39 

Beta vulgaris 

 

Fam: 

Chenopodiaceae 

Root Ethanol 

 

 

CCl4 Rats Significantly prevented serum markers 

viz. cholesterol, TG, ALT & ALP 
40 

Curcuma 

xanthorrhiza 

 

Fam: Zingiberaceae 

- - D-Galactosami-ne Rats 

 

Reduced SGOT & SGPT levels; showed 

favourable HPE changes. 
41 

Calotropis procera 

 

Fam: Asclepiadaceae 

 

Flower 70% Hydro-

ethanolic 

 

 

PA Rats Reversed the enhance SGPT, SGOT, 

ALP, bilirubin & cholesterol levels; 

reduce the serum levels of HDL and 

tissue level of GSH. 

42 

Camellia oleifera 

 

Fam: Theaceae 

 

Seed Oil CCl4 

 

Male SD rats Pre-treatment significantly lowered the 

serum levels of AST, ALT & LDH, 

reduced the content of the peroxidation 

product MDA & elevated the content of 

GSH. Pretreatment increased the 

activities of glutathione peroxidase, 

reductase & S transferase in liver. 

43 

Chrysanthemum 

balsamita 

 

Fam: Asteraceae 

Herba Hydro 

alcoholic  

CCl4 Albino male 

wistar rats 

Reduced hepatocytolysis, SGPT; 

histological modification; enzyme 

modification (LDH, SDH.CyOx, 

ATPase) & steatosis . 

44 

Calendula 

officinalis 

 

Fam: Asteraceae 

Flos Hydro 

alcoholic 

 

CCl4 Albino male 

wistar rats 

Reduced hepatocytolysis; 

histological; enzyme modification (LDH, 

SDH.CyOx, ATP-ase) & 

steatosis 

44 

Corylus avellana 

 

Fam: Betulaceae 

Folium Hydro 

alcoholic 

CCl4 Albino male 

wistar rats 

Reduced hepatocytolysis; histological; 

enzyme modification (LDH, SDH.CyOx, 

ATP-ase) & steatosis 

44 

Daucus carota 

 

Fam: Apiaceae 

- - Lindane Rats Decreasing the level of serum enzymes 

(AST, ALT/ALP, TBARS, cholesterol, 

TG and LDL-cholesterol 

45 

Decalepis 

hamiltonii 

 

Fam: Asclepiadaceae 

 

Root Aqueous 

 

Ethanol Rat Pretreatment significantly prevented 

increase in activities of the serum 

enzymes AST, ALT, ALP & LDH in a 

dose dependent manner. Also suppressed 

LPO & protein carbonylation & maintain 

levels of antioxidant enzymes & GSH. 

46 

Eclipta alba 

 

Fam: Asteraceae 

 

 

Fresh 

leaves 

Alcoholic 

 

CCl4 Rats & mice Parameter like hexobarbitone induced 

sleep, zoxazolamine induced paralysis, 

bromosulphalen (BSP) clearance, serum 

levels of transaminases, bilirubin & 

protein. Loss of hepatic lysomal acid 

phosphatase & alkaline phosphatase was  

significantly restored by the 

ethanol/water (1:1) extract. 

47 

Eclipta prostrate 

 

Fam: Asteraceae 

Whole 

plant 

 

Aqueous 

powder  

CCl4  or 

APAP 

Mice Significantly inhibited the acute 

elevation of SGOT & SGPT 
48 

D-Galactosami-ne Rat 

Epaltes divaricata  

 

Fam: Compositae  

 

Whole 

plant 

 

Aqueous CCl4 

 

Mice Pretreatment significantly reduced 

the serum levels of ALT, AST, ALP & 

significantly increased liver reduced 

glutathione level. 

49 

 

 

Emblica officinalis  

 

 

Fruit 

50% 

Hydro-

alcoholic 

Rifampicin, 

isoniazide & 

pyrazinamide 

Rats 

 

Reversal of serum enzyme activity 

i.e (AST, ALT, ALP, bilirubin) & LPO 

& recovery of GSH content. CAT & 

50 
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Fam: Euphorbiaceae  

 

  GSH-Px activities were restored. HPE 

provided favourable results. 

  

NaAsO2  

 

Adult Swiss 

albino mice 

 

According HPE reduced karyolysis, 

karyorrhexis, necrosis and cytoplasmic 

vacuolization. Combined treatment of 

Emblica & arsenic (pre and post) 

declined the serum transaminases & LPO 

content; significant increase in SOD, 

CAT, GST & serum ALP activities. 

51 

Echinacea pallid  

 

Fam: Asteraceae  

In toto Hydro-

alcoholic 

CCl4 Albino male 

wistar rat 

Reduced hepatocytolysis; 

histological; enzyme modification 

(LDH, SDH.CyOx, ATP-ase) & 

Steatosis 

44 

Fumaria indica  

 

Fam: Fumariceae  

Whole 

Plants 

Petroleum 

Ether 

CCl4  

 

Albino 

Rats 

 

Reductions in the elevated levels of 

some of the serum biochemical 

parameters 

52 

Total 

aqueous  

PA 

Methanol Rifampicin 

Glycosmis arborea  

 

Fam: Rutaceae 

Aerial 

parts 

 

Butanol 

extract 

D-galactosamine 

hydrochloride 

& PA & CCl4 

Albino 

Rats 

 

Lowered the levels of SGPT, ALP 

& increased level of SOD in serum. 

Altered TBARS generation in liver. 

Necrosis of liver was reversed. 

53 

Ganoderma lucidum 

(fungi) 

 

Fam: 

Ganodermataceae 

 Aqueous  D-galactosamine Mice Pretreatment with peptides reversed the 

significant increase in the activities of 

enzymes (AST, ALT) & MDA level and 

significant decrease in activity of SOD & 

GSH level. HPE also provide favourable 

result. 

54 

Grape seed oil 

 

Seed Seed oil CCl4 Male Wistar 

rats 

Reduced serum AST, ALT, ALP level, 

liver MDA, hyperperoxide & significant 

improvement in GSH, SOD, CAT, TP. 

55 

Hypericum 

perforatum 

 

Fam: Clusiaceae 

Dried 

aerial 

parts 

50% 

Alcoholic 

CCl4 

 

Male albino 

mice 

Increased the bile secretion & 

shortens the barbiturate sleeping time. 

 

56 

Hedyotis corymbosa  

 

Fam: Rubiaceae 

 

Whole 

plant 

 

Methanol 

 

PA Wistar rats Significantly decreased GOT, GPT, 

ALP & bilirubin in serum, almost 

normal histology of the liver, shorten 

hexobarbitone-induced sleeping time. 

57 

Hyssopus officinalis  

 

Fam: Labiatea  

Herba Hydro-

alcoholic 

CCl4 Albino wistar 

rats 

Reduced hepatocytolysis; histological & 

enzyme modification (LDH, SDH. 

CyOx, ATP-ase) & steatosis. 

44 

Lygodium 

flexuosum 

Fam: Lygodiaceae  

 

Leaves n-hexane 

 

CCl4  / D-

galactosamine 

Wistar rats Pre-treatment prevented the elevation of 

serum AST, ALT, LDH & liver lipid 

peroxides. Post-treatment normalised 

AST, ALT, LDH & MDA levels. 

Significantly hepatic glutathione levels 

increased & Histopathological changes 

were reduced. Saponins, triterpenes, 

sterols & bitter principles could be 

responsible for the possible 

hepatoprotective action. 

 

58,5

9 

 

Moringa oleifera  

 

Fam: Moringaceae 

Leaves Ethanol APAP Male 

Sprague 

Dawley rats 

Pretreatment led to reduction in the level 

of ALT, AST, ALP, & GSH. HPE 

provided favourable result. 

60 

Fruit 

 

Aqueous & 

alcoholic 

 

CCl4 Rats SGPT, SGOT level decrease 

significantly 

 

61 

Mamordica 

subangulata 

Fam : Cucurbitaceae 

Leaf Aqueous 

suspension 

 

PA Male wistar 

rats 

Prevent elevation in SGOT, SGPT, ALP 

and stimulate bile flow in normal rats 

 

62 

Oenothera 

biennis 

Fam: Oenotheraceae  

Semen Fatty oil CCl4 Albino male 

wistar rats 

Reduced hepatocytolysis; histological & 

enzyme modification (LDH, SDH, 

CyOx, ATP-ase) & steatosis. 

44 

 

Pluchea indica  

 

 

Roots 

 

Methanol 

fraction of 

 

CCl4 

 

 

Rats & mice 

 

Significantly reduced the elevated 

serum enzyme levels (AST, ALT, LDH 

 

63 
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Fam: Compositae  

 

pteroleum 

ether extract 

 

and ALP) and serum bilirubin content in 

acute liver injury, significant increase of 

reduced serum TP, albumin and albumin/ 

globulin ratio, reduced the prolonged 

pentobarbitone-induced sleeping time, 

plasma prothrombin time and reduction 

of the increased bromosulphalein 

retention. 

Polygala arvensis  

 

Fam: Polygalaceae 

Leaves Chloroform 

 

 D-galactosami-ne  Wistar 

albino rats 

Normalizing the levels of SGOT, 

SGPT, ALP, TB, LDH, total cholesterol 

,TG, albumin, TP.  

64 

Pergularia daemia 

 

Fam: Asclepiadaceae  

 

Areial 

parts 

 

Acetone sub 

fraction of 

ethanolic 

fraction 

 

CCl4 

 

wistar albino 

rats 

 

Significant decrease in all the 

elevated SGOT, SGPT, ALP, TB & 

Cholesterol levels; and significant 

increase in reduced total protein and 

albumin levels. Flavonoid compounds in 

the ethanolic sub-fraction of alcohol 

extract may be responsible for 

hepatoprotective properties. 

65 

Pterocarpus 

santalinus 

 

Fam: Fabaceae  

Stem 

bark 

Aqueous 

Ethanol 

 

CCl4 Male Wistar 

albino rats 

Decreased in serum levels of bilirubin, 

AST, ALT & ALP with a increase in 

total protein level 

66 

Phyllanthus 

maderaspatensis 

 

Fam: Phyllanthaceae 

 

Whole 

plant 

Hexane CCl4 & 

Thioacetamide 

 

Rats Prevented the elevation of serum 

AST, ALT and LDH & liver lipid 

peroxides. Hepatic glutathione 

levels significantly increased. HPE 

changes were also significantly reduced 

67 

Phyllanthus emblica 

 

Fam: Euphorbiaceae  

Fruit 50% Ethanol 

 

Ethanol Rats Enhanced liver cell recovery by 

bringing the levels of AST, ALT, 

interleukin -1beta back to normal. 

HPE also provide favourable results. 

68 

Phyllanthus urinaria 

 

Fam: Euphorbiaceae  

Whole 

plant 

 

Alcohol  CCl4 

 

Wistar 

albino rats 

Pretreatment cause significant reversal of 

the elevated SGOT & SGPT level. 
69 

Phyllanthus niruri  

 

Fam: Euphorbiaceae  

Whole 

plant 

Alcohol CCl4 

 

Wistar 

albino rats 

Pretreatment cause significant reversal of 

the elevated SGOT & SGPT level. 
70 

Phyllanthus amarus  

 

Fam: Euphorbiaceae  

 

Leaf Methanol 

 

Ethanol Male Wistar 

albino rats 

Significantly enhanced level of GSH, 

SOD, and CAT & reduced GST, LPO 

level in the liver. Also increased the 

activities of hepatic ALT, AST & ALP. 

71 

Rubia cordifolia  

 

Fam: Rubiaceae  

 

Root Aqueous-

methanol 

 

APAP/CCl4 Mice Pretreatment with extract reduced 

the death rate to 30%, also prevented 

CCl4-induced prolongation in 

pentobarbital sleeping time & lowered 

the SGOT & SGPT level. 

72 

Rumex patientia  

 

Fam: Polygonaceae  

Root  Ethanol 

 

Fe-NTA Mice Restored hepatic antioxidant 

armory architecture close to normal. 
73 

Rhazya stricta  

 

Fam: Apocynanaceae 

- Lyophilized 

extracts 

 

PA Mice Significantly improved the liver 

function tests 

 

74 

Strychnos potatorum 

 

Fam: Loganiaceae  

 

 

Seed Aqueous 

 

CCl4 Rats Reduce the serum marker enzymes 

like (SGOT, SGPT & elevated levels of 

ALP, serum bilirubin) Reduced enzymic 

& nonenzymic antioxidant levels & 

elevated lipid peroxide levels. 

75 

Swertia chirata  

 

Fam: Gentianaceae  

 

Whole 

plant 

 

Methanol PA & D-

galactosamine 

Rats The butanol soluble fraction, rich in 

bitter secoiridoids, was devoid of 

significant activity observed by 

biochemical and histopathological 

parameters. 

76 

Chloroform 

soluble 

fraction 

Sarcostemma 

brevistigma 

 

Fam: Asclepiadaceae  

Stem Ethyl acetate 

 

CCl4 Rats Decreased serum bilirubin due to 

presence of flavonoids. 

 

77 
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S. miltiorrhiza 

polysaccharides 

(SMPS) 

Fam : Lamiaceae  

 

- - Bacille- 

Calmette- 

Guerin (BCG) 

and LPS 

 

Mice Effectively improve liver, spleen 

& thymus index; reduced the serum 

levels of AST, ALT & nitric oxide; & 

restored liver homogenate contents of 

tumor necrosis factor-alpha & 

interleukin-1beta. 

78 

Termnalia arjuna  

 

Fam: Combretacea  

 

Bark Aqueous  

 

CCl4 Mice Prevented the rise in serum levels 

of GPT, ALP, TBARS; whereas 

decreased GSH, SOD, CAT & GST 

levels in the liver and kidney tissue 

homogenates. 

79 

Tridax procumbens 

 

Fam: Compositae 

 

Aerial 

part 

 

Chloroform 

insoluble 

fraction 

from 

ethanolic 

extract 

D-galactosamine 

/LPS 

 

Rats 

 

Pretreatment altered increase in 

the activities of marker enzymes 

(AST, ALT, ALP, LDH & gamma 

glutamyl transferase) & bilirubin 

level in serum and lipids. 

80 

Taraxacum 

officinale 

 

Fam: Asteraceae  

Root Hydro-

alcoholic 

 

CCl4 Rats Improved level of SOD, CAT, GSH & 

LPO. 

 

81 

Trianthema 

portulacastrum 

 

Fam:Aizoaceae 

 

Whole 

plant 

 

Ethanol CCl4 Mice Dose-dependently decrease in the 

activities of SGOT, SGPT, LDH, ALP, 

GDH & SDH as well as serum levels of 

bilirubin & urea. Normalization of 

increase activities of plasma membrane 

enzymes GGT and 5’NTD & lysosomal 

enzymes acid phosphatase & acid 

ribonuclease in hepatic tissue. Inhibition 

of hepatic microsomal enzyme glucose-

6-phosphatase also restored. The 

attenuated activities of mitochondrial 

succinate dehydrogenase & adenosine 5’-

triphosphatase remained unaltered. 

82 

Vitis vinifera  

 

Fam: Vitaceae  

 

Leaves n-BuOH 

fraction 

from 

ethanolic 

extract 

CCl4 Rats Reduce plasma & liver tissue MDA, 

transaminase enzyme levels in plasma 

AST, ALT & liver GSH levels. HPE also 

provide favourable result. 

83 

Vitex trifolia  

 

Fam: Verbenaceae  

 

Leaves Aqueous & 

Ethanol 

CCl4 Rats Significant reduction in TB & serum 

markar enzyme; increase in total protein 

level; HPE also provide favourable 

results. 

84 

Ethanol  

Veronica officinalis  

 

Fam: 

Scrophulariaceae  

Herba Pressed juice CCl4 Albino male 

wistar rat 

Reduced histological & enzyme 

modification (LDH, SDH.CyOx, ATPas) 

& steatosis. 

 

44 

Withania frutescens  

 

Fam: Solanaceae  

 

Leaves Ethanol 

 

CCl4 Rat or mice Alteration in the modification of 

Nembutal-induced sleep, bile flow, 

serum transaminase & hepatic fatty acids 

levels & HPE 

85 

Zingiber officinale  

 

Fam: Zingiberaceae  

 

Rhizome Ethanolic 

extract of 

essential oil 

 

CCl4 /APAP Rats Lowered the elevation of ALP, AST, 

ALT, LDH, SDH & GDH / direct 

bilirubin level in dose dependent manner. 

HPE also provides favourable result. 

86 

Tubers of 

Amorphophallus 

campanulatus Roxb. 

Tubers Ethanol CCl4 Albino Rat Biochemical normalisation. HPE shows 

significant results. 
87,8

8 

Baliospermum 

montanum 

Roots  Methanol CCl4 Albino Rat Normalisation of elevated enzyme levels. 89 

   Culture of rat 

hepotocytes 

Biochemical parameters were restored 

significantly by fraction of ethyl methyl 

ketone.  

Bacopa monniera 

Linn  

Fam: 

Scrophulariaceae 

- - D-galactosamine Albino Rat Raised Serum ALT, AST, ALP, GGT, 

LDH levels reduced.  
90 

Colchicum - - PA/ D- - Better hepatoprotective effects. 91 
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autumnale  

Fam: Colchicaceae 

galactosamine 

Cudrania 

cochinchinensis var. 

gerontogea  

 

Fam: Moraceae 

- n-BuOH 

fraction 

from 

Ethanol 

CCl4 - Reversing the SGOT & SGPT & 

preventing the development of hepatic 

lesions, including liver centrilobular 

inflammation, cell necrosis, fatty change, 

ballooning degeneration. 

92 

Cistanches salsa 

(fam: 

Orobanchaceae) 

Stems Echinacosid

e,  

(50 mg/kg, 

i.p) 

CCl4 Albino Rat Reducing serum ALT, AST levels, 

hepatic MDA content, ROS production, 

& hepatic SOD activity & GSH content 

were restored remarkably in rats. HPE 

showed number of apoptotic hepatocytes 

were also significantly ameliorated by 

echinacoside treatment. 

93 

Capparis deciduas Stems Aqueous & 

Methanol 

CCl4 Albino Rat Slight to mild changes in hepatocytes 

were observed in rats dosed by aqueous 

extract & higher dose of methanolic 

extract, whereas the lower dose of 

methanolic extract revealed more severe 

lesions than the higher dose. 

94 

Calotropis procera 

 

Flower Hydro- 

ethanolic 

70% 

PA Albino Rat Lowered the altered levels of 

biochemical markers to the near normal 

levels in the dose dependent manner. 

95 

Cudrania 

tricuspidata Bureau 

(Moraceae) 

Root 

bark 

MeOH Tacrine induced 

cytotoxicity 

- In vitro study, furnished four 

isoprenylated xanthones, 

cudratricusxanthone A (1), 

cudraxanthone L (2), 

cudratricusxanthone E (3), & 

macluraxanthone B (4). All of these 

compounds showed the significant 

hepatoprotective effect on tacrine-

induced cytotoxicity in human liver-

derived Hep G2 cells. Compounds 1, 2, 

& 4 also exhibited the significant 

hepatoprotective effect on 

nitrofurantoin-induced cytotoxicity in 

human liver-derived Hep G2 cell. 

96 

Cassia fistula 

(Fabaceae) 

Leaves n-heptane PA Albino Rat Significant protective effect by lowering 

the serum levels of SGOT, SGPT, 

bilirubin & ALP. 

97 

Curcuma longa 

 

- - PA Albino Rat Significant decrease in serum ALT, AST 

& ALP. 
98,9

9 

Embelia ribes - - PA Swiss mice showed a dose dependent fall of 41 % 47 

% & 66 % to the serum SGPT level as 

compared to PA treated group. HPE 

revealed liver mice revealed 67 %, 70 % 

& 80 % normal liver. 

100 

Egletes viscosa L 

(fam: Asteraceae) 

dried 

flower 

buds 

- APAP Swiss mice diminished serum enzymes ALT, AST, 

LDH in male swiss mice that received 

ternatin. HPE revealed diminished 

alterations centrilobular necrosis and 

cellular infiltration 

101 

Launaea intybacea 

(Asteraceae) 

- Aqueous/ 

ethyl acetate 

CCl4 Albino Rat shown very significant hepatoprotection 

by reducing serum total bilirubin, direct 

bilirubin, SGPT & SGOT levels 

102 

Leucas ciliata 

(Lamiaceae) 

- Ethabnol CCl4 Albino Rat Inhibited the increase in biochemical 

markers 
103 

Phyllanthus-

polyphyllus 

(Euphorbiaceae) 

- Methanol APAP Albino Rat Showed a remarkable hepatoprotective 

and antioxidant activity as judged from 

the serum marker enzymes and 

antioxidant levels in liver tissues. 

104 

Phyllanthus 

reticulatus 

(Euphorbiaceae) 

Ariel 

Part 

- CCl4
 Albino Rat Significant changes in serum levels of 

SGPT, SGOT, SALP & bilirubin 
105 

Ptrospermum 

acerifolium 

(Sterculiaceae) 

Leaf Ethanol CCl4
 Albino Rat The toxicity effect of carbon 

tetrachloride was controlled significantly 

by restoration of the levels of serum 

106 
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bilirubin & enzymes. 

Piper nigrum 

(piperaceae) 

Root Aqueous/ 

ethanol/ 

chloroform 

CCl4
 Albino Rat Ethanol extract exhibits the highest 

hepatoprotective activity (p < 0.05). 
107 

Sesamum indicum 

Linn. (Pedaliaceae) 

Seed Ethanol CCl4
 Albino Rat Elevated serum enzymatic level of 

SGOT, SGPT, ALP, ACP, Total Protein, 

Albumin and Total Bilirubin were 

restored towards normalization 

significantly. 

108 

Spermacoce hispida. 

(Rubiaceae) 

- Ethanol CCl4
 Albino Rat The serum biochemical analysis results 

exhibited significant protective effect 

from hepatic damage. HPE studies 

revealed its hepatoprotective activity. 

109 

Tinospora cordifolia 

(Menispermaceae) 

- - CCl4
 Albino Rat The treatment of Tinospora cordifolia 

significantly recovers all the serum and 

liver parameters like normal levels. 

110 

Terminalia catappa 

Fam: Combretaceae 

Leaves - APAP Albino Rat Reduced hepatitis by reducing levels of 

AST and ALT which increased by 

administration in rats 

111 

 

The Table 4 shows Various Phytoconstituents showing Hepatoprotective Activity below. 
 

TABLE 4: VARIOUS PHYTOCONSTITUENTS SHOWING HEPATOPROTECTIVE ACTIVITY
112

 

Phytoconstituents Liver protective drug Part used 

Phenols 

 

1. Arnica Montana Linn.113 

2. Cichorium intybus Linn.114,115 

3. Picrorriza kurroa Royle116 

4. Syzygium aromaticum Linn.117 

Plant 

Plant 

Root 

Plant 

Coumarin 

 

1. Armillaria tabescens Scop.118 

2. Artemisiae capillaries herba119 

3. Hemidesmus indicus120 

Fungus 

Plant 

Roots 

Lignans 1. Schisandra chinensis Turcz.121 

2. Schisandra sphenanthera122 

3. Silybum marianum Gaertn123, 124 

4. Thujopsis dolabrata 125 

Fruit 

Fruit 

Seed 

Leaves 

Essential oil 

 

1. Anethum graveolens Linn.126 

2. Apium graveolens Linn.127, 128 

3. Azadirachta indica 139 

4. Carapa guianensi Aublet130 

5. Cynara scolumus Linn.131 

6. Foenuculum vulgare Mill.132,133 

7. Petroselinum sativum Hoffm.134 

8. Pimpinella anisum Linn.135 

Fruit 

Seed 

Leaves 

Seed 

Leaves, Flower 

Plant 

Plant 

Plant 

Monoterpens 1. Murraya koenigii Linn.136 Rhizome 

Sesquiterpens 

 

1. Atractylodis lanceae Rhizoma137 

2. Lindera strychnifolia (Sieb. & Zucc.)138 

Root 

Leaves 

Diterpens 1. Andrographis paniculata Nees139,140 Whole plant 

Triterpens 

 

1. Glycyrrhiza glabra Linn.141,142 

2. Hedyotis corymbosa Linn.143 

3. Protium heptaphyllum Aubl.144 

4. Sambucus chinesis Lindley145 

5. Tetrapanax papyriferus146 

Root 

Whole plant Trunkwood 

Plant 

Leaves 

Carotenoids 1. Gardenia florida147 Fruit 

Glycosides 

 

1. Aloe barbadensis Mill148 

2. Dianthus superbus Linn.141 

3. Panax ginseng141 

4. Polygonum cuspidatum149 

5. Polygonum multiflorum Thunb.149 

Leaves 

Plant 

Rhizome 

Root 

Root 

Flavonoids 

 

1. Acacia catechu Willd.150 

2. Aegiceras corniculatum151 

3. Artemisia capillaries Thunb.118 

4. Calotropis gigantean R. Br.152 

5. Canscora decussate Roxb.153 

6. Cassia occidentals Linn.154 

7. Clausena dentate Willd.155 

Hard wood 

Stem 

Plant 

Leaves 

Plant and Juice 

Leaves 

Plant 
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8. Garcinia kola Heckel156 

9. Helichrysum arenarium Linn.157 

10. Mentha longifolia Linn.158 

11. Phyllanthus emblica Linn.159 

12. Scrophularia grossheimi155 

13. Tagetes patula Linn.156 

14. Uncaria gambir (Hunter)Roxb156 

Inflorescences 

Plant 

Leaves 

Leaves 

Plant 

Seeds 

Heartwood 

Alkaloids 

 

1. Aristolochia clematis160 

2. Fumaria parviflora Lam.161 

3. Fumaria officinalis Linn.161 

4. Herniaria glabra Linn.162 

5. Peumus boldus Molina.163 

6. Physalis peruviana164 

Plant 

Plant 

Plant 

Whole Plant 

Plant 

Plant 

Xanthines 

 

1. Coffea Arabica165 

2. Thea sinensis166 

Seed 

Leaves 

 

The Table 5 shows Medicinal Plants in Ayurveda showing Hepatoprotective activity below. 
 
TABLE 5: MEDICINAL PLANTS IN AYURVEDA SHOWING HEPATOPROTECTIVE ACTIVITY112. 

Scientific Name Family Parts Used 

Achille millefolium Linn. Compositae Plant 

Aconitum herterophy llum wall. Ranunculaceae Root 

Aegal marimelos Corr. Rutaceae Leaves 

Aegiceras corniculatum Aegicerataceae Stem 

Allium sativum Linn. Liliaceae Bulb 

Aloe barbadensis Mill. Ranunculaceae Plant 

Aloe perry Baker. Ranunculaceae Plant 

Andrographic paniculata Nees. Acanthaceae Plant 

Aphanamixis polystachya Wall. Parkar Meliaceae Bark 

Apium graveolens Linn. Umbelliferae Seeds 

Asteracantha longifolia Nees. Acanthaceae Leaves, root & seeds 

Azadirachta indica A. Juss Meliaceae Exudates 

Berberis lycium Royle. Berberidaceae Leaves 

Boerhaavia diffusa Linn. Nyctaginaceae Root 

Bryonia alba Linn. Cucurbitaceae Root 

Calotropis gigantea (Linn)R.Br. Asclepiadaceae Latex, Flower, Stem 

Canavalia ensiformis DC Leguminosae Root 

Carapa Guianensis Aublet. Meliaceae Seed 

Carthamus tinctorius Linn. Compositae Flower 

Cephaelis ipecacuanha Rich. Rubiaceae Draught 

Cichorium intybus Schard. Compositae Plant 

Citrullus colocynthis Schrad. Cucurbitaceae Root 

Clausena dentate Willd. Rutaceae Stem bark 

Colchicum luteum Baker. Liliaceae Corma 

Coptis teeta Wall. Ranunculaceae Rhizome 

Cosmpstigma racemosa Weight. Asclepidaceae Root, Bark 

Croton oblongifolius Roxb. Euphorbiaceae Bark 

Cuscita reflexa Roxb. Convolvulaceae Stem 

Cyprus pertunuis Cyperanceae Plant 

Delphinium zalil Atich & Hemse Ranunculaceae Plant 

Desmodium biflorum Linn. Fabaceae Whole plant 

Eclipta alba Hassk. Compositeae Plant juice 

Emblica officinalis Gaertn. Euphorbiaceae Fruit 

Euphorbia neriifolia Linn. Euphorbiaceae Fruit 

Ferula alliaceae boiss. Umbelliferae Gum resin 

Ficus asperrima Roxb. Moraceae Juice, Bark 

Ficus benjamina Linn. Moraceae Bark juice 

Ficus carica Linn. Moraceae Fruit 

Ficus hetrrophylla Linn. F. Moraceae Root juice 

Flacoutia indica Merr. Flacourtiaceae Bilangra 

Fumaria officinalis Linn. Fumariaceae Whole plant 
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Gentiana kurroo Royld. Gentianaceae Root 

Garcinia indica chois. Guttiferae Fruit 

Fumaria parviflora Lam. Fumariaceae Whole plant 

Garcinia kola Heckel. Guttiferae Seeds 

Gymnema sylvestre R. Br Asclepiadaceae Leaves 

Hedyotis corymbosa Linn. Rubiaceae Whole plant 

Hemidesmus indicus Asclepiadaceae Roots 

Hermodactylus gol Colchicaeae Tubers 

Herniaria glabra Linn. Caryophyllaceae Flowers 

Hygrophila spinosa T. Anders Acanthaceae Leaves, Roots, Stem, Seeds 

Hyssopus officinalis Linn. Labiatae Plant 

Jatropha gossypifolia Linn. Euphorbiaceae Leaves 

Lawsonia inermis Linn. Lythraceae Bark 

Luffa echinata Roxb. Cucurbitaceae Fruit, Seed 

Lycopersicon esculentum Mill. Solanceae Fruit 

Mentha longifolia Linn. Labiatae Leaves 

Momordica cochimchinesis spreng. Cucurbitaceae Fruit 

Moringa oleifera Lam. Moringaceae Root 

Murraya koenigii Linn. Rutaceae Leaves 

Myristica fragrans Houtt. Myristicaeae Seed 

Nelumbo mucifera Gaertn. Nymphaceae Flower 

Paeonia emodi Wall. Ranunculaceae Tubers 

Phyllanthus niruri Linn. Euphorbiaceae Plant 

Picrorhiza kurroa Royle. Scrophulariaceae Root 

Pinus roxburghii Sargent Pinaceae Volatile oil 

Podophyllum emodi Wall. Berberidaceae Rhizome 

Portulaca oleracea Linn. Potulacaceae Herb 

Protium heptaphyllum March. Burseraceae Trunk wood 

Prunus armeniaca Linn. Rosaceae Fruit 

Pyrenthrum indicum DC. Compositae Flowers 

Rhem emodi Wall. Polygonaceae Rhizome 

Rumex crispus Linn . Polygonaceae Root 

Solanum dulcamara Linn. Solanaceae Berries 

Solanum indicum Linn. Solanaceae Fruit, Plant 

Symplocos racemosa Roxb. Symplocaceae Bark 

Sphaeranthus hirtus Willd. Compositae Herb 

Solanum nigrum Linn. Solanaceae Dried fruit 

Swertia chirata BuchHam. Gentianaceae Plant 

Taraxacum officinale Weber. Compositae Root 

Terminalia chebula Retz. Combretaceae Fruit 

Tinospora cordifolia Willd. Menispermaceae Stem 

Trichosanthes cordata Roxb. Cucurbitaceae Root 

Trigonella foenumgraececum Linn. Leguminosae Seed 

Triticum sativum Lam. Gramineae Roots 

Vitex negundo Linn. Verbenaceae Plant 

Woodfordia fruticosa Kurz. Lythraceae Flower 

Zinziber officinale Rose. Zingiberaceae Rhizome 

 

The Table 6 shows Database of retrospective studies on Medicinal herbs showing hepatoprotective activity 

below. 
 
TABLE 6: DATABASE OF RETROSPECTIVE STUDIES ON MEDICINAL HERBS SHOWING HEPATOPROTECTIVE 

ACTIVITY.167 

Scientific Name Part Used Extract Solvent Hepatotoxic Model Ref. 

Adoxaceae Viburnum tinus L Leaves Aqueous / Methanol Carbon tetrachloride 5 

Aegle marmelos Leaves Ethanol Alcohol 168 

Aframomum longiscapum Seed Aqueous Sodium Arsenite & Ethanol 169 

Allium paradoxum Aerial parts/ 

Bulbs 

- Carbon tetrachloride 170 

Amomum xanthioides Whole part Aqueous Dimethyl nitrosamine 171 

Andropogon muricatus Roots Methanol Bile duct ligation-induced liver fibrosis 172 
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Andrographis lineate Leaves Aqueous / Methanol Carbon tetrachloride 173 

Andrographis paniculata Leaves Alcohol Carbon tetrachloride 174 

Anisotes trisulcus - Ethanol Carbon tetrachloride 175 

Annona squamosa Whole plant Alcohol Diethylnitrosamine 176 

Apium graveolens Seeds Methanol Paracetomol + Thioacetamide 177 

Acanthopanax senticosus - - Carbon tetrachloride & Paracetomol 178 

Artemisia vulgaris Aerial Aqueous / Methanol D-galactosamine + Lipopolysaccharide 179 

Artemisia iwayomogi - Ethyl acetate Carbon tetrachloride 5 

Artemisia capillaris - Ethyl acetate Carbon tetrachloride 180 

Anoectochilus formosanus 

Hayata 

Whole plant Aqueous Carbon tetrachloride 181 

Asteracantha longifolia Whole plant Aqueous Carbon tetrachloride and Paracetomol 182 

Achyrocline satureioides Aerial Aqueous Bromobenzene 183 

Alchornea cordifolia Leaves Ethanol Paracetomol 184 

Acacia catechu Bark Ethyl acetate Carbon tetrachloride 185 

Beta vulgaris Root Ethanol Carbon tetrachloride 186 

Bauhinia racemosa Bark Methanol Paracetomol + Carbon tetrachloride 187 

Bauhinia variegate Bark Alcohol Carbon tetrachloride 188 

Borreria hispida  Methanol Paracetomol 187 

Bixa orellana Seeds Methanol Carbon tetrachloride 188 

Coronopus didymus Whole plant Aqueous Carbon tetrachloride 189 

Commiphora opobalsamum Aerial Ethanol Carbon tetrachloride 190 

Caesalpinia sappan Heartwood Methanol /Aqueous Carbon tetrachloride 191 

Cajanus cajan Leaves Methanol Alcohol 192 

Carum copticum Seeds Aqueous / Methanol Carbon tetrachloride &  d-galactosamine 193 

Cassia roxburghii - Methanol Ethanol + Carbon tetrachloride 192 

Cleome viscose Leaves Ethanol Carbon tetrachloride 194 

Casuarina equisetifolia Leaves, Bark Methanol Carbon tetrachloride 195 

Chamomile recutita - Ethanol Paracetomol 196 

Careya arborea Roxb. Bark Methanol Carbon tetrachloride 197 

Cyperus articulates Whole parts Methanol Paracetomol 192 

Cichorium endivia L. Leaves - Tertiary Butyl Hydroperoxide 198 

Cichorium intybus L. Seeds Alcohol Carbon tetrachloride 190 

Cichorium intybus - Polyphenolic extracts Thioacetamide 191 

Cissampelos pareira Root Hydro-alcoholic Carbon tetrachloride 192 

Cleome viscosa - Seeds - Carbon tetrachloride 193 

Clitoria ternatea Leaves Methanol Paracetomol 194 

Coccinia grandis Linn - Alcohol Carbon tetrachloride 195 

Combretum quadrangulare Leaves Methanol D-galactosamine 196 

Cuscutae semen Seeds Aqueous Dimethynitrosamine 197 

Crassocephalum crepidioides 

 

Whole plant Aqueous D-galactosamine + Lipopolysaccharide + 

Carbon tetrachloride 

198 

Desmodium triquetrum Leaves Ethanol Carbon tetrachloride 199 

Diospyros malabarica Bark Methanol Carbon tetrachloride 200 

Emblica officinalis Fruits Hydro-Alcoholic Anti- Tuberculosis drug 201 

Enicostemma axillare - Ethyl actetate Carbon tetrachloride 202 

Erycibe expansa Stem Methanol D-galactosamine 203 

Feronia limonia Root Methanol Carbon tetrachloride 204 

Ficus carica Leaves Methanol Carbon tetrachloride 205 

Ficus chlamydocarpa - Methanol Carbon tetrachloride 206 

Flacourtia indica Aerial parts Petroleum ether and 

Ethyl acetate 

Paracetomol 207 

Flaveria trinervia Leaves Methanol Carbon tetrachloride 208 

Enicostemma littorale Whole plant Alcohol Carbon tetrachloride 209 

Gentiana scabra - Aqueous Carbon tetrachloride 210 

Gundelia tourenfortii Stalk Hydro-alcoholic Carbon tetrachloride 211 

Hygrophila auriculata Seeds Methanol Paracetomol + Thioacetamide 212 

Hypoestes triflora Leaves Aqueous Carbon tetrachloride 213 

Indian Phyllanthus Leaves, Stem Methanol tert-Butyl Hydroperoxide 214 

Kalanchoe pinnata Leaves Ethanol Carbon tetrachloride 215 

Luffa echinata Fruit Petroleum ether, 

Acetone, Methanol 

Carbon tetrachloride 216 

Ocimum basilicum Leaves Ethanol Carbon tetrachloride + Hydrogen 

peroxide 

217 

Lagenaria breviflora Fruit Ethanol Carbon tetrachloride 218 

Lepidium sativum - Methanol Carbon tetrachloride 219 

Luffa acutangula - Hydro-alcoholic Carbon tetrachloride + Rifampicin 220 
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Meconopsis integrifolia Whole part Ethanol Carbon tetrachloride 221 

Melochia corchorifolia Aerial parts Ethanol/ethyl acetate 

/hexane 

Carbon tetrachloride 222 

Monochoria vaginalis Whole parts Methanol Carbon tetrachloride 223 

Moraceae Ficus carica Leaves Methanol Carbon tetrachloride 224 

Morinda citrifolia - - Carbon tetrachloride 225 

Moringa oleifera Leaves Hydro-ethanolic Paracetomol 226 

Nymphaea stellata Flowers Alcohol Carbon tetrachloride 227 

Orthosiphon stamineus Leaves Methanol Paracetomol 228 

Phyllanthus atropurpureus Aerial parts Alcoholic Carbon tetrachloride 229 

Phyllanthus maderaspatensis Whole plant n-Hexane Carbon tetrachloride + Thioacetamide 230 

Phyllanthus niruri Leaves Aqueous Paracetomol 231 

Prostechea michuacana - Methanol Carbon tetrachloride & Paracetomol 232 

Pterocarpus marsupium Bark Methanol Carbon tetrachloride 233 

Rhinacanthus nasuta Root Methanol Carbon tetrachloride 234 

Sargassum polycystum - Ethanol D-galactosamine 235 

Silybum marianum - Polyphenolic extracts Thioacetamide 236 

smilax perfoliata Aerial parts Ethanol Carbon tetrachloride 237 

Solanum elaeagnifolium  Aqueous-methanolic Acetaminophen 238 

Solanum nigrum - Aqueous Carbon tetrachloride 239 

Solanum xanthocarpum Fruits Ethanol Carbon tetrachloride 240 

Sarcostemma brevistigma Bark Ethyl acetate Carbon tetrachloride 241 

Roots, Leaves Aqueous  Carbon tetrachloride & d- galactosamine 242 

Trianthema portulacastrum Leaves Ethanol Paracetomol + Thioacetamide 243 

Terminalia belerica Fruits Ethanol Carbon tetrachloride 244 

Terminalia arjuna Leaves Aqueous Tertiary Butyl Hydroperoxide 245 

Trigonella foenum-graecum Leaves Ethanol Carbon tetrachloride + Hydrogen 

peroxide 

246 

Vitis thunbergii Leaves Ethanol Carbon tetrachloride 247 

Wedelia calendulacea Leaves Ethanol Carbon tetrachloride 248 

 

Screening Models for Hepatotoxic Studies: 

Various models needed for the screening of 

hepatoprotectives can be classified as follows: 

 

i. In vivo models 

ii. In vitro studies 

 

These are briefly described as: 

 

i. In Vivo Models: 

a. Carbon Tetrachloride (CCl4) induced 

hepatotoxicity: 

Liver injury due to carbontetrachloride in rats was 

first reported in 1936 and has been widely and 

successfully used by many investigators. 

Carbontetrachloride is metabolized by cytochrome 

P-450 in endoplasmic reticulum and mitochondria 

with the formation of CCl3O
-
, a reactive oxidative 

free radical, which initiate lipid peroxidation. 

Administration of a single dose of CCl4 to a rat 

produces a centrilobular necrosis and fatty changes 

within 24 hrs. The poison reaches its maximum 

concentration in the liver within 3 hrs of 

administration. Thereafter, the level falls and by 24 

hrs there is no CCl4 left in the liver. The 

development of necrosis is associated with leakage 

of hepatic enzymes into serum.
249-254 

 

b. Galactosamine induced hepatotoxicity: 

D-Galactosamine induced liver damage has been 

extensively used as an experimental model. 

Galactosamine produces diffuse type of liver injury 

simulating viral hepatitis. It presumably disrupts 

the synthesis of essential uridylate nucleotides 

resulting in organelle injury and ultimately cell 

death. Depletion of those nucleotides would 

impede the normal synthesis of RNA and 

consequently would produce a decline in protein 

synthesis.  

 

This mechanism of toxicity brings about an 

increase in cell membrane permeability leading to 

enzyme leakage and eventually cell death. The 

cholestasis caused by galactosamine may be from 

its damaging effects on bile ducts or ductules or 

canalicular membrane of hepatocytes. 

Galactosamine decreases the bile flow and it’s 

content i.e. bile salts, cholic acid and deoxycholic 

acid. Galactosamine reduces the number of viable 

hepatocytes as well as rate of oxygen 

consumption.
255
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c. Thioacetamide induced hepatotoxicity: 

Thioacetamide interferes with the movement of 

RNA from the nucleus to cytoplasm which may 

cause membrane injury. A metabolite of 

thioacetamide is responsible for hepatic injury. 

Thioacetamide reduce the number of viable 

hepatocytes as well as rate of oxygen consumption. 

It also decreases the volume of bile and it’s content 

i.e. bile salts, cholic acid and deoxycholic acid.
255 

 

d. Alcohol induced hepatotoxicity: 

Among the organs liver is most susceptible to the 

toxic effects of ethanol. Alcohol consumption is 

known to cause fatty infiltration, hepatitis and 

cirrhosis. Fat infiltration is a reversible 

phenomenon that occurs when alcohol replaces 

fatty acids in the mitochondria. Hepatitis and 

cirrhosis may occur because of enhanced lipid 

peroxidative reaction during the microsomal 

metabolism of ethanol. It is generally accepted that 

alcohol can induce in vivo changes in membrane 

lipid composition and fluidity, which may 

eventually affect cellular functions. Among the 

mechanisms responsible for effects of alcohol, an 

increase in hepatic lipid peroxidation leads to 

alteration in membrane phospholipid composition. 

The effects of ethanol have been suggested to be a 

result of the enhanced generation of oxyfree 

radicals during its oxidation in liver.  

 

The peroxidation of membrane lipids results in loss 

of membrane structure and integrity. This result in 

elevated levels of ¡-glutamyl transpeptidase, a 

membrane bound enzyme in serum. Ethanol 

inhibits glutathione peroxidase, decrease the 

activity of catalase, superoxide dismutase, along 

with increase in levels of glutathione in liver. The 

decrease in activity of antioxidant enzymes 

superoxide dismutase, glutathione peroxidase are 

speculated to be due to the damaging effects of free 

radicals produced following ethanol exposure or 

alternatively could be due to a direct effect of 

acetaldehyde, formed by oxidation of ethanol.
256,257 

 

e. Paracetamol induced hepatotoxicity: 

Paracetamol, a widely used analgesic and 

antipyretic drug, produces acute liver damage in 

high doses. Paracetamol administration causes 

necrosis of the centrilobular hepatocytes 

characterized by nuclear pyknosis and eosinophilic 

cytoplasm followed by large excessive hepatic 

lesion. The covalent binding of N-acetyl- P-

benzoquinoneimine, an oxidative product of 

paracetamol to sulphydryl groups of protein, result 

in lipid peroxidative degradation of glutathione 

level and thereby, produces cell necrosis in the 

liver.
249, 257 

 

f. Nonsteroidal antiinflammatory drugs: 

Although individual analgesics rarely induce liver 

damage due to their widespread use, NSAIDS have 

emerged as a major group of drugs exhibiting 

hepatotoxicity. Both dose dependent and 

idiosyncratic reactions have been documented. 

Aspirin and phenylbutazone are associated with 

intrinsic hepatotoxicity and idiosyncratic reaction 

has been associated with ibuprofen, sulindac, 

phenylbutazone, piroxicam, diclofenac and 

indomethacin.
258

 

 

g. Glucocorticoids: 

Glucocorticoids are so named due to their effect on 

carbohydrate mechanism. They promote glycogen 

storage in liver. Enlarged liver is a rare side effect 

of long term steroid use in childrens. The classical 

effect of prolonged use both in adult and paediatric 

population is steatosis.
259 

 

ii.  In Vitro Studies:
21

 

Fresh hepatocyte preparations and primary cultured 

hepatocytes are used to study direct antihepatotoxic 

activity of drugs. Hepatocytes are treated with 

hepatotoxic and the effect of the plant drug on the 

same is evaluated. The activities of the 

transaminases released into the medium are 

determined. An increase in the activity in the 

medium indicates liver damage. Parameters such as 

hepatocyte multiplication, morphology, 

macromolecular synthesis and oxygen consumption 

are determined. 

 

CONCLUSION: Popularity of herbal remedies is 

increasing globally and at least 25% of patients 

with liver diseases use ethnobotanicals. More 

efforts need to be directed towards methodological 

scientific evaluation for their safety and efficacy by 

subjecting to vigorous preclinical studies followed 

by clinical trials to unravel the mysteries hidden in 

the medicinal herbs and build scientific evidence in 

their favour. This approach will help exploring the 
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real therapeutic value of these natural pharmaco-

therapeutic agents and standardized the dosage 

regimen on evidence-based findings to become 

more than herbal folklore.  

 

Liver diseases have become one of the major 

causes of mortality all over the world and viral 

hepatitis, alcohol, malnutrition, autoimmune and 

drug induced hepatotoxicity  appears to be the most 

common contributing factors. Total deaths 

worldwide from cirrhosis and liver cancer rose by 

50 million per year over 2 decades, according to the 

first-ever World Health Organization (WHO) study 

of liver disease mortality; 1.25 to 1.75 million from 

1990 to 2010 and an increasing proportion was due 

to liver cancer. In this review article, an attempt 

was made to compile the reported hepatoprotective 

plants from India and abroad that may be useful to 

the health professionals, scientists and scholars 

working the field of pharmacology, therapeutics, 

and pharmacognosy to develop evidence based 

alternative medicines to cure different kinds of 

liver diseases in man and animals. 

REFERENCES: 

1. Smuckler EA(1975): Alcoholic Drink: Its Production and 

Effects. Fed.Proe. 34: 2038-44. 

2. Agarwal SS: Development of hepatoprotective formulations 

from plant sources, Pharmacology and Therapeutics in the 

New Millennium, New Delhi, 2001, 357-358. 

3. P Arulselvan and SP Subramanian (2007): Beneficial effects 

of Murraya koenigii leaves on antioxidant defense system and 

ultra structural changes of pancreatic β-cells in experimental 

diabetes in rats.Chem. Biol. Interact., 165(2): 155-164. 

4. P Arulselvan and S Subramanian (2008): Ultrastructural and 

biochemical abnormalities in the liver of streptozotocin-

diabetic rats: protective effects of Murraya koenigii.J. 

Pharmacol. Toxicol., 3(3): 190-202. 

5. Palanisamy Arulselvan, Govindarajan Karthivashan, Sharida 

Fakurazi (2013): Hepatoprotective nature of phytoextracts 

against hepatotoxin induced animal models: A review. Journal 

of Chemical and Pharmaceutical Research., 5:7:233-239.  

6. S Srivastava, I Seethalakshmi, L Jeyanthi Rebecca (2013):. 

Antimicrobial and antioxidant properties of Cissus 

quandrangularis. J. Chem. Pharm. Res., 5:5:131-134. 

7. S Subramanian, D Sathish Kumar, P Arulselvan, GP 

Senthilkumar (2006): In vitro antibacterial and antifungal 

activities of ethanolic extract of Aloe vera leaf gel. J. Plant 

Sci., 1:4:348-355. 

8. P Arulselvan, GP Senthilkumar, DS Kumar, S Subramanian 

(2006):  Antidiabetic effect of Murraya koenigii leaves on 

streptozotocin induced diabetic rats.Pharmazie. 61:10: 874-

877. 

9. AR Shamima, S Fakurazi, MT Hidayat, I Hairuszah, MAM 

Moklas, P Arulselvan (2012): Antinociceptive Action of 

Isolated Mitragynine from Mitragyna Speciosa through 

Activation of Opioid Receptor System. Int J Mol Sci., 13:9: 

11427-11442. 

10. FM, and Daly MJ: Hepatic Disease, Clinical Pharmacy and 

Therapeutics, Churchill Livingstone, New York, 1999, 195-

212. 

11. Achuthan CR (2003): Antioxidant and Hepatoprotective 

effects of Rosa damascene, Pharmaceut. Biol., 41:357-361. 

12. Aniya Y (2002): Free radical scavenging action of the 

medicinal herb Limonium wrightii from the Okinawa islands. 

Phytomedicine. 9: 239-244. 

13. Gupta AK (2006): Antioxidant activity of Chamomile recutita 

capitula methanolic extracts against CCl4-induced liver injury 

in rats. Journal of Pharmacology and Toxicology., 1:101- 107. 

14. Handa SS (1991). Plants as drugs. The Eastern Pharmacist., 

34:79-85. 

15. Trease GE, Evans WC: Pharmacognosy. Balliere Tindall 

Press; London, 1983:56-57. 

16. Diallo D, Hveem B, Mahmoud MA, Betge G, Paulsen BS, 

Maiga (1999): A An ethnobotanical survey of herbal drugs of 

Gourma district, Mali. Pharmaceutical Biol., 37:80–91. 

17. Handa SS Sharma A. (1986): Natural products and plants as 

liver protecting drugs. Fitoterapia., 30:409. 

18. Sharma A, Sing RT, Sehgal V, Handa SS (1991): 

Antihepatotoxicity of some plants used in herbal formulations. 

Fitoterapia.,62-131 

19. Sharma, S.K., M. Ali and J. Gupta (2002): Photochemistry 

and Pharmacology.,Vol. 2: 253-270 

20. Karan, M., K. Vasisht, and S.S. Handa (2009): 

Antihepatotoxic activity of Swertia chirata on carbon tetra-

chloride induced hepatotoxicity in rats. Phytotherapy 

Research., 13: 24-30. 

21. Chaterrjee, T.K.: Medicinal Plants with Hepatoprotective 

Properties. Herbal Options. Books and Applied Allied (P) 

Ltd., Calcutta 2000; pp:143. 

22. Eswar Kumar.A, K.Susmitha, B.Swathy, E.Ramu, 

B.Venkatesh (2014): A review on liver disorders and 

screening models of hepatoprotective agents. Int. J. of Allied 

Med. Sci. and Clin. Research.,2(2):136-150. 

23. McNally, Peter F. (2006): GI/Liver Secrets: with STUDENT 

CONSULT Access. Saint Louis: C.V. Mosby., 618-7. 

24. Ostapowicz G, Fontana RJ, Schiødt FV, et al. (2002): Results 

of a prospective study of acute liver failure at 17 tertiary care 

centers in the United States., Ann. Intern. Med., 13:12: 947–

54. 

25. Hyman J Zimmerman: Hepatotoxicity: The Adverse Effect of 

Drug and other chemicals on the Liver. New York, Springer 

verlag.1978. 3-10. 

26. Neetu Deshwal, Ajay Kumar Sharma, Piush Sharma (2011): 

Review on Hepatoprotective Plants. International Journal of 

Pharmaceutical Sciences Review and Research.,7:1: 15-26 

27. Nevin K G, Vijayammal P L (2005): Effect of Aerva lanata 

against hepatotoxicity of carbon tetrachloride in rats. 

Environmental Toxicology and Pharmacology., 20:471-477. 

28. Manokaran S, Jaswanth A, Sengottuvelu S, Nandhakumar J, 

Duraisamy R, Karthikeyan D, Mallegaswari R (2008): 

Hepatoprotective Activity of Aerva lanata Linn. Against 

Paracetamol Induced Hepatotoxicity in Rats. Research J. 

Pharm. and Tech., 1:398-400. 

29. Mukul K Gole, Dasgupta S. (2002): Role of plant metabolites 

in toxic liver injury. Asia Pacific Journal of Clinical 

Nutrition., 11:48-50. 

30. Song-Chow Lin, Yun-Ho Lin, Shyh-Jong Shyuu, Chung-

Ching Lin. (1994): Hepatoprotective effects of Taiwan folk 

medicine: Alternanthera sessilis on liver damage induced by 

various hepatotoxins. Phytotherapy Research., 8: 391-398. 

31. Sang Tae Kim, Jung Do Kim, Seung Hee Ahn, Gu Seok Ahn, 

Young Ik Lee, Yoong Seok Jeong (2004): Hepatoprotective 

and antioxidant effects of Alnus japonica extracts on 

acetaminophen-induced hepatotoxicity in rats. Phytotherapy 

Research., 18: 971-975. 

http://www.sciencedirect.com/science/article/pii/S0009279706003425
http://www.sciencedirect.com/science/article/pii/S0009279706003425
http://www.sciencedirect.com/science/article/pii/S0009279706003425
http://www.sciencedirect.com/science/article/pii/S0009279706003425
http://www.sciencedirect.com/science/article/pii/S0009279706003425
http://docsdrive.com/pdfs/academicjournals/jpt/2008/190-202.pdf
http://docsdrive.com/pdfs/academicjournals/jpt/2008/190-202.pdf
http://docsdrive.com/pdfs/academicjournals/jpt/2008/190-202.pdf
http://docsdrive.com/pdfs/academicjournals/jpt/2008/190-202.pdf
http://www.docsdrive.com/pdfs/academicjournals/jps/2006/348-355.pdf
http://www.docsdrive.com/pdfs/academicjournals/jps/2006/348-355.pdf
http://www.docsdrive.com/pdfs/academicjournals/jps/2006/348-355.pdf


Qadrie et al., IJPSR, 2015; Vol. 6(12): 5006-5028.                                       E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              5022 

32. Chun-Ching Lin, Pei-Chen Huang (2000): Antioxidant and 

hepatoprotective effects of Acathopanax senticosus. 

Phytotherapy Research., 14:489-494. 

33. Zeashan H, Amresh G, Singh S, Rao CV.(2008): 

Hepatoprotective activity of amaranthus spinosus in 

experimental animals. Food Chem Toxocol., 46:3417-21. 

34. Roome T, Dar A, Ali S, Naqvi S, Choudhary MI (2008): A 

study on antioxidant, free radical scavenging, antiinflamatory 

& hepatoprotective actions of Aegiceras corniculatum (stem) 

extracts. J.Ethnopharmacol. 118:514-21.  

35. Sheikh Yaeesh, Qamar Jamal, and Khan Arif-ullah, Gilani 

Anwarul Hassan (2006): Studies on hepatoprotective, 

antispasmodic and calcium antagonist activities of the 

aqueous-methanol extract of Achillea millefolium. 

Phytotherapy Research., 20:546-551. 

36. Chandan BK, Sharma AK, Anand KK (1991): Boerhavia 

diffusa: a study of its hepatoprotective activity. J 

Ethnopharmacol. 31: 299-307.  

37. Jadwiga Jodynis-Liebert, Irena Matławska, Wiesława Bylka, 

Marek Murias (2006): Protective effect of Aquilegia vulgaris 

L. on aflatoxin B1-induced hepatic damage in rats. 

Environmental Toxicology and Pharmacology., 22:58-63. 

38. Gilani AH, Khalid H J (1995): Preventive and curative effects 

of Berberis aristata Fruit extract on paracetamol and CCl4 

induced hepatotoxicity. Phytotherapy Research.,9: 489-494. 

39. Dahanukar SA, Kulkarni RA, Rege NN. (2000): 

Pharmacology of medicinal plants & natural product. Indian 

Journal of Pharmacology. 32: S81-S118. 

40. Agarwal M, Srivastava VK, Saxena KK, Kumar A (2006): 

Hepatoprotective activity of Beta vulgaris against CCl4-

induced hepatic injury in rats. Fitoterapia., 77: 91- 93. 

41. Song-Chow Lin, Chao-Wei Teng, Chun-Ching Lin, Yun-Ho 

Lin, Supriyatna S (1996): Protective and Therapeutic Effect of 

the Indonesian Medicinal Herb Curcuma xanthorrhiza on 

beta-D-Galactosamine induced Liver Damage. Phytotherapy 

Research., 10: 131-135. 

42. Setty SR, Quereshi AA, Viswanath Swamy AHM, Patil T, 

Prakash T, Prabhu K, Veeran Gouda A (2007): 

Hepatoprotective activity of Calotropis procera flowers 

against paracetamol induced hepatic injury in rats. Fitoterapia. 

78: 451- 454. 

43. Chia-Pu Lee, Ping-Hsiao Shih, Chin-Lin Hsu, Gow-Chin Yen 

(2007): Hepatoprotection of tea seed oil (Camellia oleifera 

Abel.) against CCl4-induced oxidative damage in rats. Food 

and Chemical Toxicology. 45: 888-895. 

44. Rusu MA, Tamas M, Puica C, Roman Ioana, Sabadas Mihaela 

(2005): The hepatoprotective action of ten herbal extracts in 

CCl4 intoxicated liver. Phytotherapy Research., 19: 744-749 

45. Balasubramaniam P, Pari L, Menon VP (1998): Protective 

effect of carrot (Daucus carota L.) against lindane-induced 

hepatotoxicity in rats. Phytotherapy Research., 12: 434-436. 

46. Srivastava Anup, Shivanandappa T (2006): Hepatoprotective 

effect of the aqueous extract of the roots of Decalepis 

hamiltonii against ethanol-induced oxidative stress in rats. 

Hepatology Research., 35: 267-275. 

47. Singh B, Saxena AK, Chandan BK, Agarwal SG, Bhatia MS, 

Anand KK (1993): Hepatoprotective effect of ethanolic 

extract of Eclipta alba on experimental liver damage in rats 

and mice. Phytotherapy Research., 7: 154-158. 

48. Song-chow Lin, Chih-jung Yao, Chun-ching Lin, Yun-ho Lin 

(1996): Hepatoprotective Activity of Taiwan Folk Medicine: 

Eclipta prostrata Linn. against Various Hepatotoxins Induced 

Acute Hepatotoxicity. Phytotherapy Research., 10: 483-490. 

49. Hewawasam RP, Jayatilaka KAPW, Pathirana C, Mudduwa 

LKB (2004): Hepatoprotective effect of Epaltes divaricata 

extract on carbon tetrachloride induced hepatotoxicity in mice. 

Indian J Med Res., 120: 30-34 

50. Tasduq SA, Kaisar P, Gupta DK, Kapahi BK, Jyotsna S, 

Maheshwari HS, Johri RK (2005): Protective effect of a 50% 

hydroalcoholic fruit extract of Emblica officinalis against anti-

tuberculosis drugs induced liver toxicity. Phytotherapy 

Research., 19: 193-197. 

51. Sharma Ambika, Sharma Mukesh Kumar, Kumar Madhu 

(2009): Modulatory role of Emblica officinalis fruit extract 

against arsenic induced oxidative stress in Swiss albino mice. 

Chemico-Biological Interactions., 180: 20-30. 

52. Rao KS, Mishra SH (1997): Hepatoprotective activity of the 

whole plants of Fumaria indica. I.J of P’ceutical science., 59: 

165-170. 

53. Gomes A, Das M, Sur P, Besra SE, Chakravorty AK, Das B, 

Ganguly DK, Vedasiromoni JK (2003): Glycosmis arborea 

extract as a hepatoprotective agent. Phytotherapy Research., 

17: 571-574. 

54. Yanling Shi, Jie Sun, Hui He, Hui Guo, Sheng Zhang (2008): 

Hepatoprotective effects of Ganoderma lucidum peptides 

against d-galactosamine-induced liver injury in mice. J. of 

Ethnopharmacol. 117: 415-419. 

55. Maheawari MU, Rao PGM, Indian (2005): Antihepatotoxic 

effect of grape seed oil in rats. J. of P’ col., 37: 179-182. 

56. Ozturk Y, Aydin S, Baser KHC, Kirimer N, Kurtar-Ozturk 

(1992): Hepatoprotective activity of Hypericum perforatum L. 

alcoholic extract in rodents. Phytotherapy Research., 6: 44-46. 

57. Sadasivan Sini, Latha PG, Sasikumar JM, Rajashekaran S, 

Shyamal S, Shine VJ (2006): Hepatoprotective studies on 

Hedyotis corymbosa (L.) Lam. J. of Ethnopharmacol., 106:2: 

245-249. 

58. Willis PJ, Asha VV (2006): Protective effect of Lygodium 

flexuosum (L.) Sw. extract against carbon tetrachloride 

induced acute liver injury in rats. J. of Ethnopharmacol., 108: 

320-326. 

59. Willis PJ, Asha VV (2006): Protective effect of Lygodium 

flexuosum (L.) Sw. (Lygodiaceae) against d-galactosamine 

induced liver injury in rats. J. of Ethnopharmacol. 108: 116-

123. 

60. Fakurazi S, Hairuszah I, Nanthini U (2008): Moringa oleifera 

Lam prevents acetaminophen induced liver injury through 

restoration of glutathione level: Food and Chemical 

Toxicology., 46: 2611-2615. 

61. Patel RK, Patel MM, Patel MP, Kanzaria NR, Vaghela KR, 

Patel NJ (2008): Hepatoprotective Activity of Moringa 

oleifera Lam. Fruit on Isolated Rat Hepatocytes. Phcog Mag., 

4: 118-123. 

62. Asha VV. (2001): Short communication: Preliminary studies 

on the hepatoprotective activity of Mamordica subangulata & 

Naragamia alata. Indian Journal of Pharmacology., 33: 276-

279. 

63. Sen T, Basu A, Ray RN, Chaudhuri AKN (1993): 

Hepatoprotective effects of Pluchea indica (less) extract in 

experimental acute liver damage in rodents. Phytotherapy 

Research., 7: 352-355. 

64. Dhanabal SP, Syamala G, Kumar SMN, Suresh B (2006): 

Hepatoprotective activity of the indian medicinal plant 

Polygala arvensis on D-galactosamine-induced hepatic injury 

in rats. Fitoterapia., 77: 472-474. 

65. Sureshkumar SV, Misra SH (2007): Hepatoprotective activity 

of extracts from Pergularia daemia. Phcog Mag., 3: 187-191. 

66. Manjunatha BK (2006): Hepatoprotective activity of 

Pterocarpus santalinis L.f, an endangered plant. Indian journal 

of P’cology., 38: 25-28. 

67. Asha VV, Sheeba MS, Suresh V, Wills PJ (2007): 

Hepatoprotection of Phyllanthus maderaspatensis against 

experimentally induced liver injury in rats. Fitoterapia., 78: 

134- 141. 

68. Pramyothin Pornpen, Samosorn Patcharavadee, 

Poungshompoo Somlak, Chaichantipyuth Chaiyo (2006): The 

protective effects of Phyllanthus emblica Linn. Extract on 

ethanol induced rat hepatic injury. J. of Ethnopharmacol., 107: 

361-364. 

69. Prakash, Satyan KS, Wahi SP, Singh RP (1995): Comparative 

hepatoprotective activity of three Phyllanthus species, P. 



Qadrie et al., IJPSR, 2015; Vol. 6(12): 5006-5028.                                       E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              5023 

urinaria, P. niruri and P. simplex, on carbon tetrachloride 

induced liver injury in the rat. Phytotherapy Research: 9: 594-

596. 

70. Toyin YF, Stephen MS, Michael AF, Udoka EO (2008): 

Hepatoprotective potentials of Phyllanthus amarus against 

ethanol-induced oxidative stress in rats. Food and Chemical 

Toxicology., 46: 2658-2664. 

71. Gilani AH, Khalid HJ. (1995): Effect of Rubia cordifolia 

extract on acetaminophen and CCl4-induced hepatotoxicity. 

Phytotherapy Research., 9 :372-375. 

72. Lone IA, Kaur G, Athar M, Alam MS (2007): Protective 

effect of Rumex patientia (English Spinach ) root on ferric 

nitrilotriacetate(Fe-NTA) induced hepatic oxidative stress & 

tumor promotion response. Food & Chem Toxicol., 45:1821-

9. 

73. Ali AH, Bashir AK, Rasheed RA (2001): Effect of the 

traditional medicinal plants Rhazya stricta, Balanitis 

aegyptiaca and Haplophylum tuberculatum on paracetamol-

induced hepatotoxicity in mice. Phytotherapy Research., 

15:598-603. 

74. Sanmugapriya E, Venkataraman S (2006): Studies on 

hepatoprotective and antioxidant actions of Strychnos 

potatorum Linn. seeds on CCl4-induced acute hepatic injury in 

experimental rats. J. of Ethnopharmacol., 105:154-160. 

75. Karan M, Vasisht K, Handa SS (1999): Antihepatotoxic 

activity of Swertia chirata on paracetamol and galactosamine 

induced hepatotoxicity in rats. Phytotherapy Research., 13: 

95-101. 

76. Sethuraman MG, Lelitha KG, Kapur BR (2003): 

Hepatoprotective activity of Sarcostemma brevistigma against 

CCl4 -induced hepatic damage in rats. Current science., 

84:1186-87. 

77. Song YH, Liu Q, Lv ZP, Chen YY, Zhou YC, Sun XG 

(2008): Protection of a polysaccharide  from Salvia 

miltiorrhiza, a Chinese medicinal herb against immunological 

liver mice. Int J Biol Macromol., 43: 170-5. 

78. Manna P, Sinha M, Sil PC (2006): Aqueous extract of 

Terminalia arjuna prevents carbon tetrachloride induced 

hepatic and renal disorders. BMC Complement Altern Med., 

6:33. 

79. Vilwanathan RK, Subramanian S, Thiruvengadam D (2005): 

Hepatoprotective activity of Tridax procumbens against d-

galactosamine/ lipopolysaccharide-induced hepatitis in rats. J. 

of Ethnopharmacol., 101:55-60. 

80. Singh A, Malhotra S, Subban R (2008): Dandelion 

(Taraxacum officinale)- Hepatoprotective Herb with 

Therapeutic Potential. Pharmacognosy Reviews., 2:163-167. 

81. Mandal A, Bishayee A, Chatterjee M (1997): Trianthema 

portulacastrum affords antihepatotoxic activity against carbon 

tetrachloride-induced chronic liver damage in mice: reflection 

in subcellular levels. Phytotherapy Research., 11:216-221. 

82. Orhan DD, Orhan N, Ergun E, Ergun F (2007): 

Hepatoprotective effect of Vitis vinifera L. leaves on carbon 

tetrachloride induced acute liver damage in rats. J. of 

Ethnopharmacol., 112:145-151. 

83. Manjunatha BK, Vidya SM (2008): Hepatoprotective activity 

of vitex trifolia against CCl4-induced hepatic damage. Indian 

J. P’ceutical science., 70:241-245. 

84. Montilla MP, Cabo J, Navarro MC, Risco S, Jimenez J, 

Aneiros J (1990): The protective and curative action of 

Withania frutescens leaf extract against CCl4-induced 

hepatotoxicity. Phytotherapy Research., 4:212-215. 

85. Yemitan OK, Izegbu MC (2006): Protective effects of 

Zingiber officinale (Zingiberaceae) against carbon 

tetrachloride and acetaminophen-induced hepatotoxicity in 

rats. Phytotherapy Research., 20:997-1002. 

86. Sanjay J, Dixit VK, Malviya N, Ambawatia V. (2009): 

Antioxident and hepatoprotective activity of ethanolic and 

aqueous extract of Amorphophallus campanulatus Roxb. Acta 

Pol Pharma., 66: 4:423-428. 

87. Patel RK, Patel MM, Patel MP, Kanzaria NR, Vaghela KR, 

Patel NJ (2008): Hepatoprotective Activity of Moringa 

oleifera Lam. Fruit on Isolated Rat Hepatocytes. Phcog Mag., 

4:118-123. 

88. Suresh KSV, Mishra SH. (2009): Hepato protective activity of 

Baliospermum montanum (Wild) Muell- ARg in rats treated 

with CCL4: In viva and in vitro studies. PhCog Mag., 

19:5:196-202. 

89. Sumathi T, Nongbri A (2008): Hepatoprotective effect of 

Bacoside-A, a major constituent of Bacopamonniera Linn. 

Phytomedicine., 15:901-905. 

90. Muriel P, Rivera-Espinoza Y (2008): Beneficial drugs for 

liver diseases. Journal of Applied Toxicology., 28:93-103. 

91. Lin Chun-Ching, Lee Hsiang-Yu, Chang Cheng-Hsiung, 

Namba Tsuneo, Hattori Masao. (1996): Evaluation of the liver 

protective principles from the root of Cudraniacochin 

chinensis var, gerontogea. Phytotherapy Research., 10:13-17. 

92. Wu Yu, Li Lin, Wen Tao, Li Yue-Qi (2007): Protective 

effects of echinacoside on carbon tetrachloride induced 

hepatotoxicity in rats. Toxicology., 232:50-56. 

93. Ali AS, Gameel AA, Mohamed AH, Hassan T.(2010): 

Hepatoprotective activity of Capparis decidua aqueous and 

methanolic stems extracts against carbon tetrachloride induced 

liver histological damage in rats. Journal of Pharmacology and 

Toxicology., 6:1:62-68. 

94. Ramachandra SS, Absar AQ, Viswanath SAHM, Tushar P, 

Prakash T, Prabhu K et al. (2007): Hepatoprotective activity 

of Calotropis procera flowers against paracetamol-induced 

hepatic injury in rats. Fitoterapia., 78:7-8:451-454. 

95. Yu-Hua T., Hyun-Chul C., Jiong-Mo and Youn-Chul K. 

(2005): Hepatoprotective constituents of Cudrania tricispidata. 

Arch. Pharm. Resh., 28:44-48. 

96. Bhakta T, Banerjee S, Subhash C. M, Tapan K. Maity, Saha 

B.P, Pal M. (2001):   Hepatoprotective activity of Cassia 

fistula leaf extract. Phytomedicine., 8:3:220-24. 

97. Kapoor LD, CRC Handbook of Ayurvedic Medicinal Plants, 

Boca Raton, CRC Press,    

       1990: 149-150. 

98. Somchit MN (2002): Hepatoprotective effects of Curcuma 

longa rhizomes in    paracetamol induced liver damage in rats. 

Proceedings of the Regional Symposium on Environment and 

Natural Resources., 1:698-702. 

99. Nohid T, Agarwal SS. (2003): Hepatoprotective activity of 

Embelia ribes against paracetamol induced acute 

hepatocellular damage in mice. JK. Practitioner., 1091:43-44. 

100. Souza MF, Rao VSN, Silveira ER (1998): Prevention of 

acetaminophen-induced hepatotoxicity by ternatin,a 

bioflavonoid from Egletes viscose less. Phytotherapy 

Research., 12:557-561. 

101. Takte S. B, Gite V.N., Chopade V.V. and Pokharkar R.D. 

(2010): Hepatoprotective activity of Launaea intybacea CCl4-

induced Hepatoxicity in albino rats. Research J. Pharm. and 

Tech., 2:1-6 

102. Quereshi M. N., Bhanudansh K.S., Nadeem L. A., and Majid 

H.A. (2011): Invitro antioxidant and in-vivo Hepatoprotective 

activity of Leucas ciliate leaves. Rec.Nat. Prod., 4:124-130. 

103. B.R, Y.V, J.A, N.H, M.G, V.R. (2008): Protective effect of 

Phyllanthus polyphyllus on acetaminophen induced 

hepatotoxicity in rats. Pakistan journal of pharmaceutical 

science., 21:1:57-62.  

104. Das B.K, Bepary S, Datta B.K, Chowdhury A.A, Ali M.S, 

Rouf A.S. (2008): Hepatoprotective activity of Phyllanthus 

reticulates. Pakistan Journal of Pharmaceutical Sciences., 

21:4:333-7.  

105. Kharpate S, Vadnerkar G, Jain D, Jain S.(2007): 

Hepatoprotective activity of the ethanol extract of the leaf of 

Ptrospermum acerifolium. Indian journal of pharmaceutical 

sciences., 69:6: 850-52. 

106. Xinpeng B., Welmin Z.,. Wenxue C, Zong W., Zhiyong G. 

and Xiooqin L. (2011): Anti-hepatotoxic and anti-oxidant 



Qadrie et al., IJPSR, 2015; Vol. 6(12): 5006-5028.                                       E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              5024 

effects of extracts from Piper nigrum L. root. African Journal 

of Biotechnology., 10:2: 267- 272. 

107. Munish K., Anjou K. and Sidhraj S. S. (2011): 

Hepatoprotective activity of Sesamum indicum Linn. Against 

carbon tetrachloride induced-hepatic damage in rats. 

International pharmaceutical & biological archives., 2:710-

715. 

108. Karthikeyan M., Wawdhane S.S., Kannan M. and Rajasekar 

S. (2006): Hepatoprotective activity of the Ethanolic Extract 

of Spermacoce hispida.Linn against carbon tetrachloride 

induced hepatotoxicity in albino Wister rats. International 

Journal of Pharma Research and development., 2: 45-52. 

109. Shirish S. and Pingale. (2011): Hepatosuppression study by 

Tinospora cordifolia. Der Parma Chemica., 2:3: 83-89. 

110. Lin Chun-Ching, Hsu Yu-Fang, Lin Ta-Chen, Hsu Hsue-Yin 

(2006): Antioxidant and hepatoprotective effects of 

punicalagin and punicalin on acetaminophen-induced liver 

damage in rats. Phytotherapy Research., 15: 206-212. 

111. Kshirsagar AD, Mohite R, Aggrawal AS, Suralkar UR (2011): 

Hepatoprotective Medicinal Plants of Ayurveda-A Review. 

Asian Journal of Pharmaceutical and Clinical Research.,4: 

3:1-8. 

112. Shakun NP, Zhulkevich VA. (1955): Cholagogue action of 

Arnica montana. Farmakol Toksikol., 18:2:45‐6. 

113. Gilani AH, Janbaz KH, Javed MH. (1993): Hepatoprotective 

activity of Cichorium intybus, An indigenous medicinal plant. 

Medical science research., 21:4:151‐52. 

114. Gadgoli C, Mishra SH. (1995): Preliminary screening of 

Achillea millefolium, Cichorium intybus and Capparis spinosa 

for antihepatotoxic activity. Fitoterapia., 66:319‐ 23. 

115. Basu K, Dasgupta B, Bhattacharya SK, Debnath PK. (1971): 

Chemistry and pharmacology of apocynin, isolated from 

Picrorrhiza kurroa Royle ex Benth. Current Science., 

40:22:603‐4. 

116. Rahman M, Megeid A. (2006): Hepatoprotective Effect of 

(Saponaria officinalis), Pomegranate Peel (Punica granatum 

L) and Cloves (Syzygium aromaticum linn) on mice with 

CCL4 Hepatic Intoxication. World Journal of Chemistry., 1:1: 

41‐6. 

117. Lu ZM, Tao WY, Zou XL, Fu HZ, Ao ZH. (2007): Protective 

effects of mycelia of Antrodia Camphorata and Armillariella 

tabescens in submerged culture against ethanol induced 

hepatic toxicity in rats. J. of Ethnopharmacol., 110:1:160‐4. 

118. Lee HS, Kim HH, Ku SK. (2008): Hepatoprotective Effects of 

Artemisiae capillaris herba and Picrorrhiza rhizoma 

Combinations on carbon tetrachloride-induced subacute liver 

damage in rats. J. Ethnopharmacol., 28:4:270‐7. 

119. Mookan P, Rangasamy A, Thiruvengadam D. (2000): 

Protective effect of Hemidesmus indicus against rifampicin 

and isoniazid‐induced hepatotoxicity in rats. Fitoterpia., 71: 

55‐59. 

120. Maeda S, Sudo K, Aburada M, Ikeya Y, Yoshioka I, Harada 

M. (1981): Pharmacological studies on Schizandra fruit. I. 

Generalpharmacological effects of gomisin A and schizandrin 

(author's transl). Yakugaku Zasshi., 101:1030‐41. 

121. Yu LX. (1991): Bioactivity of neolignans from Fructus 

schizandrae. Rio de janero., 86:2: 31‐37. 

122. Hikino H, Kiso Y, Wagner H, Fiebig M. (1984): 

Antihepatotoxic actions of flavonolignans from Silybum 

marianum fruits. Planta Medica., 50:4:248‐50. 

123. Tasduq SA, Peerzada K, Koul S, Bhat R, Johri RK. (2005): 

Biochemical manifestations of anti‐tuberculosis drugs induced 

hepatotoxicity and the effect of silymarin. Hepatol Res., 

31:3:132‐5. 

124. Hikino H, Sugai T, Kanno C, Hashimoto I, Treasma S, Hirono 

I. (1979): Liver protective Principle of Thujopsis dolabrata 

leaves. Planta Medica., 36:2:156‐63. 

125. Shanthasheela R, Chitra R, Vijayachitra M. (2007): 

Evaluation of Hepatoprotective Activity of combination of 

Anethum graveolens and Agave Americana on CCl4 

Intoxicated Rats. Indian Drugs‐Bombay., 44:12: 950‐52. 

126. Sing A, Handa SS. (1995): Hepatoprotective activity of 

Apium graveolens and Hygrophila auriculata against 

Paracetamol and thioacetamide intoxication in rats. J. 

Ethnopharmacol., 49:3:119‐26. 

127. Subramoniam A, Pushpangadan P. (1999): Development of 

phytomedicines for liver disease. Indian Journal of 

pharmacology., 31:166‐75. 

128. Kale BP, Kothekar MA, Tayade HP, Jaju JB, Mateenuddin  

M. (2003): Effect of aqueous extract of Azadirachta indica 

leaves on hepatotoxicity induced by antitubercular drugs in 

rats. Indian Journal of Pharmacology., 35:177‐80.  

129. Costa‐Silva JH, Lima CR, Silva EJ, Araújo AV, Fraga MC, 

Ribeiro E Ribeiro A et al. (2008): Acute and subacute toxicity 

of the Carapa guianensis Aublet (Meliaceae) seed oil. J. of 

Ethnophamacol., 116: 495‐500.  

130. Adzet T, Camarasa J, Laquna JC. (1987): Hepatoprotective 

activity of polyphenolic compounds from Cynara scolymus 

against CCl4 toxicity in isolated rat hepatocytes. J. Nat. Prod., 

50:4:612‐17. 

131. Ozbek H, Ugras S, Dulger H, Bauram I, Tuncer I, Ozturk G. 

(2003): Hepatoprotective effects of Foeniculum Vulgare 

essential oil. Fitoterapia., 74:3:317‐19.  

132. Tognolini M, Ballabeni V, Bertoni S, Bruni R, Impicciatore M 

,Barocelli E. (2007): Protective effect of Foeniculum vulgare 

essential oil and anethole in an experimental model of 

thrombosis. Pharmacological Research., 56:3: 254‐60. 

133. Luzmila T, Guija Y, Emilio. (2007): Efecto antioxidantey 

hepatoprotector del Petroselinum sativum (perejil) en ratas, 

con intoxicación hepática inducida por paracetamol. An. Fac. 

Med., 68:4:333‐43. 

134. Marques V, Farah A. (2009): Chlorogenic acids and related 

compounds in medicinal plants and infusions. Food 

Chemistry., 113:4:1370‐76. 

135. Einstein JW, Mathias JK, Das K, Nidhiya ISR and Sudhakar 

G. (2006): Comparative hepatoprotective activity of leaf 

extracts of Murraya koenigii from indian subtropics. India J. 

Nat. Prod., 231: 13. 

136. Kiso Y, Tohkin M, Hikino HL. (1983): Antihepatotoxic 

principles of Atractylodes rhizomes. J. Nat. Prod., 46:651‐54. 

137. Kouno I, Hirai A, Fukushige A, Jiang ZH , Tanaka T. (2001): 

New Eudesmane Sesquiterpenes from the Root of Lindera 

strychnifolia. J. Nat. Prod., 64:3: 286‐88. 

138. Choudhary BR, Poddar MK. (1984): Andrographolide and 

Kalmegh (Andrographis paniculata) extract: in vivo and in 

vitro effects on hepatic lipid peroxidation. Methods Find Exp 

Clin Pharmacol., 6:9:481‐5. 

139. Handa SS, Sharma A. (1990): Hepatoprotective 

andrographolide from Andrographis paniculata. Indian J. 

Med. Res. B., 92:276‐ 92. 

140. Tanaka N, Yamamura Y, Santa T, Sawada Y. (2006): 

Pharmacokinetic Profiles of glycyrrhizin in patients with 

Chronic Hepatitis. Biopharmaceutics and Drug Disposition., 

14:7:609‐14. 

141. Kumarpal S, Chalamalasetty BS, Choudhuri G. (2002): 

Hepatitis C; a major health problem in india. Current Science., 

83:9:1058‐59.  

142. Sadasivan S, Latha PG, SasiKumar JM, Rajashekaran S, 

Shyamal S, Shine VJ. (2006): Hepatoprotective studies on 

Hedyotis corymbosa (L.) Lam. J. of Ethnopharmacol., 106: 

245‐49. 

143. Rao S et. al. (2005): Protective effect of α‐ amyrin and β‐ 
amyrin, a triterpene mixture from Protium heptaphyllum 

(Aubl.) March. Trunk wood resin, against acetaminophen ‐ 
induced liver injury in mice. J. of Ethnopharmacol., 98: 103‐8. 

144. Zhu SX, Liao QF, Wana XS, Qui YW, Yana W, Zhu Q. 

(2008): Research on active part of Sambucus chinesis against 

hepatitis mice induced by CCl4. Zhong Yao Cai., 31:8:1216‐9. 



Qadrie et al., IJPSR, 2015; Vol. 6(12): 5006-5028.                                       E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              5025 

145. Sohn SH, Lee EY, Lee JH, Kim Y, Shin M, Hong M ,Bae H. 

(2009): Screening of herbal medicines for recovery of 

acetaminophen induced nephrotoxicity. Environmental 

Toxicology and Pharmacology., 27:2:225‐30. 

146. Chandan BK, Saxena AK, Shukla S, Sharma N, Gupta DK, 

Suri KA, et. al. (2007): Hepatoprotective potential of Aloe 

barbadensis Mill. Against carbon tetrachloride induced 

hepatotoxicity. J. Ethnopharmacol., 111: 560–66. 

147. Xiao K, Xuan L, Xu Y, Bai D, Zhong D, Wu H et al. (2002): 

Dimeric Stilbene Glycosides from Polygonum cuspidatum. 

European Journal of Organic Chemistry., 3: 564‐68. 

148. Jayasekhar P, Mohanan PV, Rathinum K. (1997): 

Hepatoprotectiveactivity of ethyl acetate extract of Acacia 

catechu. Indian J. Pharmacol., 29:426‐28. 

149. Roome T, Dar A, Ali S, Naqvi S, Choudhary MI. (2008): A 

study on antioxidant, free radical scavenging, 

anti‐inflammatory and hepatoprotective actions of Aegiceras 

corniculatum (stem) extracts. J. of Ethnopharmacol., 118: 

514‐21. 

150. Lodhi G, Singh H, Pant K, Hussain Z (2009): 

Hepatoprotective effects of Calotropis gigantea extract against 

carbon tetrachloride induced liver injury in rats. 59: 89‐96. 

151. Battacharya SK, Ghosal S, Choudhuri RK, Sanyal AK. 

(1972): Canscora decussata (Gentianaceae) Xanthones. 

Pharmacological Studies. J. Pharm Sci., 61:11:1838‐40. 

152. Czinner E, Hagymasi K, Blazovics A, Kery A, Szo ke E, 

Lemberkovics E. (2000): In vitro antioxidant properties of 

Helichrysum arenarium (L.) Moench. J. of Ethnopharmacol., 

73:3:437‐33. 

153. Jafri MA, Subhani MJ, Javed K, Singh S. (1999): 

Hepatoprotective activity of leaves of Cassia occidentalis 

against paracetamol and ethyl alcohol intoxication in rats. J. 

Ethnopharmacol. 66: 355–61. 

154. Rajesh SV, Rajkapoor B, Kumar RS, Raju AK. (2009): 

Effects of Clausena dentata (Willd.) M. Roem. Aganist 

paracetamol induced hepatotoxicity in rats. Pak. J. Pharm. 

Sci., 22:1: 90‐93.  

155. Akintonwa A, Essien AR. (1990): Protective effects of 

Garcinia kola seed extract against paracetamol induced 

hepatotoxicity in rats. J. of Ethnopharmacol. 29: 207‐11. 

156. Mimica‐Dukic N, Popovic M, Jakovljevic V, Szabo A, Gašic 

O. (1999): Pharmacological Studies of Mentha longifolia 

Phenolic Extracts. II. Hepatoprotective Activity. 

Pharmaceutical Biology., 7:3: 221‐24. 

157. Pramyothin P, Samosorn P, Poungshompoo S, 

Chaichantipyuth C. (2006): The protective effects of 

Phyllanthus emblica Linn. extract on ethanol induced rat 

hepatic injury. J. Ethnopharmacol., 107: 361–64. 

158. Akhmedov SG, Tkachenko DA, Kharchenko NS. (1969): 

Pharmacology of flavonoid aglycones of Scrophularia 

grossheimi. Farmakol Toksikol., 32:6:693‐94. 

159. Faizi S, Siddiqi H, Bano S, Naz A, Lubna, Mazhar K et al. 

(2008): Antibacterial and Antifungal Activities of Different 

Parts of Tagetes patula.: Preparation of Patuletin Derivatives. 

Pharmaceutical Biology., 46:5 :309‐20. 

160. Thabrew MI, Hughes RD. (1998): Phytogenic Agents in the 

Therapy of Liver Disease. Phytotherapy Research., 10:6: 461-

67. 

161. Ku KL, Tsai CT, Chang WM, Shen ML, Wu CT, Liao HF. 

(2008): Hepatoprotective Effect of Cirsium arisanense 

Kitamura in Tacrine‐ Treated Hepatoma Hep 3B Cells and 

C57BL Mice. The American Journal of Chinese Medicine., 

36:2: 355‐68. 

162. Mahadevan N. (2007):Herbal Drug Development for Liver 

Disorders and Hyperlipidemia. Pharmainfo.net., 5:6: 15-16.  

163. Rhiouani H, El‐Hilaly J, Israili Z, Lyoussi B. (2008): Acute 

and subchronic toxicity of an aqueous extract of the leaves of 

Herniaria glabra in rodents. J. of Ethnopharmacol., 118: 

378‐86. 

164. P Arulselvan, G Karthivashan, S Fakurazi. (2013): 

Hepatoprotective nature of phytoextracts against hepatotoxin 

induced animal models: A review. Journal of Chemical and 

Pharmaceutical Research., 5:7: 233-239. 

165. Lanhers MC, Joyeux M, Soulimani R, Fleurentin J, Sayag M, 

Mortier F et al. (1991): Hepatoprotective and anti 

inflammatory effects of a traditional medicinal plant of chile, 

Puemus boldus. Planta med., 57:2: 110‐15. 

166. MA Mohamed; MSA Marzouk; FA Moharram; MM El-

Sayed; AR Baiuomy. (2005): Phytochemical constituents and 

hepatoprotective activity of Viburnum tinus. Phytochem., 

66:2780-2786. 

167. SE Owumi; OA Odunola; M Aliyu. (2012) : Co-

administration of sodium arsenite and ethanol: Protection by 

aqueous extract of Aframomum longiscapum seeds 

Pharmacognosy Res., 4 :3 : 154-60. 

168. SM Nabavi; A Hajizadeh Moghaddam; M Fazli, R Bigdellou; 

S Mohammadzadeh; SF Nabavi; MA Ebrahimzadeh. (2012) : 

Hepatoprotective activity of Allium paradoxum. Eur Rev Med 

Pharmacol Sci., 16:3: 43-6. 

169. JH Wang; J Wang; MK Choi; F Gao; DS Lee; JM Han; CG 

Son. (2013) : CGX, a multiple herbal drug, improves 

cholestatic liver fibrosis in a bile duct ligation-induced rat 

model. Pharmaceut. Biol., 51:7: 930-935. 

170. Noorani AA, Kale MK. (2012): Pretreatment of albino rats 

with methanolic fruit extract of Randia Dumetorum (L.) 

protects against alcohol induced liver damage. Korean J 

Physiol Pharmacol., 16:125-130. 

171. B Sangameswaran; TC Reddy; B Jayakar. (2008): 

Hepatoprotective effect of leaf extracts of Andrographis 

lineata nees on liver damage caused by carbon tetrachloride in 

rats. Phytother Res., 22:1: 124-6. 

172. AC Rana; Y Avadhoot. (1991): Hepatoprotective effects 

ofAndrographis paniculata against carbon tetrachloride-

induced liver damage. Arch Pharm Res., 14:1: 93-5. 

173. J Fleurentin; C Hoefler; A Lexa; F Mortier; JM Pelt. (1986): 

Hepatoprotective properties of Crepis rueppellii and Anisotes 

trisulcus: two traditional medicinal plants of Yemen. J. 

Ethnopharmacol., 16 :1 : 105-11. 

174. D Sobiya Raj; C Aiyavu Jannet; J Vennila; K 

Panneerselvam.(2009) : The heapatoprotective effect of 

alcoholic extract of Annona squamosa leves on 

experimentally induced liver injury in swiss albino mice”.  Int. 

J. Integ. Biol., 5:3: 182-186. 

175. A Singh; SS Handa.(1995): Hepatoprotective activity of 

Apium graveolens and Hygrophila auriculata against 

paracetamol and thioacetamide intoxication in rats. J. 

Ethnopharmacol., 49:3: 119-26. 

176. CC Lin; PC Huang. (2002): Antioxidants and hepatoprotective 

effects of Acathopanax senticosus. Phytother. Res., 14:7: 489-

494. 

177. AH Gilani; S Yaeesh; Q Jamal; MN Ghayur. (2005): 

Hepatoprotective activity of aqueous-methanol extract of 

Artemisia vulgaris. Phytother Res., 19:2: 170-2. 

178. HI Lee; KO Seo; KW Yun; MJ Kim; MK Lee. (2011): 

Comparative Study of the Hepatoprotective Efficacy of 

Artemisia iwayomogi and Artemisia capillaris on Ethanol-

Administered Mice. J. Food Sci., 76:9: 207-11. 

179. RP Hewawasam; KAPW Jayatilaka; C Pathirana; LKB 

Mudduwa. (2003): Protective effect of Asteracantha longifolia 

extracts mouse liver injury induced by carbon tetrachloride 

and paracetamol. J. Pharm. Pharmacol., 55:1: 1413-1418. 

180. C Kadarian; AM Broussalis; J Mino; P Lopez; S Gorzalczany; 

G Ferraro; C Acevedo. (2002): Hepatoprotective activity of 

Achyrocline satureioides (Lam) DC. Pharmacol. Res., 45:1: 

57-61. 

181. MT Olaleye MT; OO Adegboye; AA Akindahunsi. (2006): 

Alchornea cordifolia extract protects wistar albino rats against 

acetaminophen-induced liverd amage. Afr. J. Biotechnol., 

5:24, 2439-2445. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3424842/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3424842/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3424842/
http://www.europeanreview.org/wp/wp-content/uploads/1219.pdf
http://www.sciencedirect.com/science/article/pii/S0378874112008276
http://www.sciencedirect.com/science/article/pii/S0378874112008276
http://www.sciencedirect.com/science/article/pii/S0378874112008276
http://www.sciencedirect.com/science/article/pii/S0378874112008276
http://link.springer.com/article/10.1007/BF02857822
http://link.springer.com/article/10.1007/BF02857822
http://link.springer.com/article/10.1007/BF02857822
http://link.springer.com/article/10.1007/BF02857822
http://www.sciencedirect.com/science/article/pii/0378874186900656
http://www.sciencedirect.com/science/article/pii/0378874186900656


Qadrie et al., IJPSR, 2015; Vol. 6(12): 5006-5028.                                       E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              5026 

182. D Ray; K Sharatchandra; IS Thokchom. (2006): Antipyretic, 

antidiarrhoeal, hypoglycaemic and hepatoprotective activities 

of ethyl acetate extract of Acacia catechu Willd. in albino rats. 

Indian J. Pharmacol., 38:6: 408-413. 

183. M Agarwal; VK Srivastava; KK Saxena; A Kumar. (2006): 

Hepatoprotective activity of Beta vulgaris against CCl 4-

induced hepatic injury in rats. Fitoterapia., 77:2: 91-93. 

184. M Gupta; KU Mazumder; ST Kumar; P Gomathi P; RS 

Kumar. (2004): Antioxidant and hepatoprotective effects of 

Bauhinia racemosa against paracetamol and carbon 

tetrachloride induced liver damage in rats. Iranian J. 

Pharmacol. Therap., 3: 12- 20. 

185. SH Bodakhe; A Ram. (2007): Hepatoprotective properties 

ofBauhinia variegate bark extract.  Yakugaku Zasshi., 

127:1503-1507. 

186. DB Johnson; C Senthil Kumar; R Rajesh; R Venkatnarayanan; 

VK Mohammed Ansar. (2013): Hepatoprotective Activity of 

Borreria hispida on Paracetamol induced Liver Damage. 

Research J. Pharm Technol., 6:1: 61-65. 

187. MR Ahsan; KM Islam; IJ Bulbul. (2009): Hepatoprotective 

activity of methanol extract of some medicinal plants against 

carbon tetrachloride-induced hepatotoxicity in rats. Eur. J. Sci. 

Res., 37:2: 302-310. (200) 

188. B Ahmed; TA Al-Howiriny; AB Siddiqui. (2003): 

 Antihepatotoxic 

activity of seeds of Cichorium intybus. J. Ethnopharmacol., 

87: 237-240.(205) 

189. VS Srilakshmi; P Vijayan; PV Raj; SA Dhanaraj SA; HR 

Chandrashekhar. (2010): Hepatoprotective properties of 

Caesalpinia sappan Linn. heartwood on carbon tetrachloride 

induced toxicity. Indian J Exp Biol., 48:9:905-10. 

190. R Kundu; S Dasgupta; A Biswas; A Bhattacharya; BC Pal; D 

Bandyopadhyay; S Bhattacharya; S Bhattacharya. (2008): 

Cajanus cajan Linn. (Leguminosae) prevents alcohol-induced 

rat liver damage and augments cytoprotective function.  J. 

Ethnopharmacol., 118: 440- 447. 

191. KSG Arulkumaran; A Rajasekaran; R Ramasamy; M 

Jegadeesan; S Kavimani; A Somasundaram. (2009): Cassia 

roxburghii seeds protect liver against toxic effects of ethanol 

and carbontetrachloride in rats. Int. J. PharmTech Res., 

1:2:273. 

192. NK Gupta; VK Dixit. (2009): Evaluation of hepatoprotective 

activity of Cleome viscosa Linn. extract. Indian J. Pharmacol., 

41: 36-40. 

193. AK Gupta; N Misra. (2006): Hepatoprotective activity of 

aqueous ethanolic extract of Chamomile capitula in 

paracetamol intoxicated albino rats. American J. Pharmacol 

Toxicol., 1:1:17-20. 

194. S Datta; S Dhar; SS Nayak; SC Dinda. (2013): 

Hepatoprotective activity of Cyperus articulates Linn.against 

paracetamol induced hepatotoxicity in rats.. J. Chem Pharm 

Res., 5:1: 314-319. 

195. CJ Chen; AJ Deng; C Liu C; R Shi; HL Qin; AP Wang. 

(2011): Hepatoprotective activity of Cichorium endivia L. 

extract and its chemical constituents. Molecules., 16: 11: 

9049-66. 

196. S Surendran; MB Eswaran; M Vijayakumar; CV Rao. (2011): 

In vitro and in vivo hepatoprotective activity of Cissampelos 

pareira against carbon-tetrachloride induced hepatic damage. 

Indian J Exp Biol., 49:12: 939-45. 

197. NP Yadav; D Chanda; SK Chattopadhyay; AK Gupta; A Pal. 

(2010): Hepatoprotective effects and safety evaluation of 

coumarinolignoids isolated from Cleome viscosa seeds. Indian 

J Pharm Sci., 72:6: 759-65. 

198. K Nithianantham; M Shyamala; Y Chen; LY Latha; SL Jothy; 

S Sasidharan. (2011): Hepatoprotective potential of Clitoria 

ternatea leaf extract againstparacetamol induced damage in 

mice. Molecules., 16:12: 10134- 45. 

199. R Vadivu; A Krithika; C Biplab; Dedeepya; N Shoeb; KS 

Lakshmi (2008): Evaluation of hepatoprotective activity of the 

fruits of Coccinia grandis Linn. Int. J. Health Res., 1:3: 163-

168. 

200. AH Banskota; Y Tezuka; IK Adnyana; Q Xiong; K Hase; KQ 

Tran; K Tanaka; I Saiki I; S Kadota. (2003): Hepatoprotective 

effect of Combretum quadrangulare and its constituents. 

Biol.Pharm. Bull., 23:4: 456-460. 

201. EY Kim; EK Kim; HS Lee; Y Sohn; Y Soh; HS Jung; NW 

Sohn. (2007): Protective effects of Cuscutae semen against 

dimethylnitrosamine-induced acute liver injury in Sprague-

Dawley rats. Biol. Pharm. Bull., 30:8: 1427-1431. 

202. Y Aniya; T Koyama; C Miyagi; M Miyahira; C Inomata; S 

Kinoshita; T Ichiba. (2005) : Free radical scavenging and 

hepatoprotective actions of the medicinal herb, 

Crassocephalum crepidioides from the Okinawa Islands. Biol. 

Pharm. Bull., 28:1: 19-23. 

203. GA Kalyani; CK Ramesh; V Krishna. (2011): 

Hepatoprotective and Antioxidant Activities of Desmodium 

Triquetrum DC. Indian J. Pharmaceut Sci., 73:4: 463-466. 

204. SK Mondal; G Chakraborty; M Gupta; UK Mazumder UK. 

(2005): Hepatoprotective activity of Diospyros malabarica 

bark in carbon tetrachloride intoxicated rats. Eur. Bull. Drug 

Res., 13: 25-30. 

205. SA Tasduq; P Kaisar; DK Gupta; BK Kapahi; S Jyotsna; HS 

Maheshwari; RK Johri. (2005): Protective effect of a 50% 

hydroalcoholic fruit extract of Emblica officinalis against 

anti‐tuberculosis drugs induced liver toxicity.Phytother. Res., 

19:3: 193-197. 

206. V Jaishree, S Badami, PT Krishnamurthy. (2010): Antioxidant 

effect and hepatoprotective effect of ethyl acetate extract of 

Enicostemma axillare 

(Lam) Raynal against CCl 4 induced liver injury in rats. 

Indian J Exp Biol., 48:9: 896-904. 

207. X Fengming; T Morikawa; H Matsuda; K Ninomiya; M 

Yoshikawa. (2004): Structures of New Sesquiterpenes and 

Hepatoprotective Constituents from the Egyptian Herbal 

Medicine Cyperus longus. J. Nat. Prod., 67:4: 569–576. 

208. M Jain; R Kapadia; RN Jadeja; MC Thounaojam; RV Devkar; 

SH Mishra. (2012): Protective role of standardized Feronia 

limonia stem bark methanolic extract against carbon 

tetrachloride induced hepatotoxicity. Ann Hepatol., 11:6: 935-

43. 

209. MG Krishna; E Pallavi; KB Ravi; M Ramesh; S Venkatesh. 

(2007): Hepatoprotective activity of Ficus carica (Linn) leaf 

extract against carbon tetrachloride-induced hepatotoxicity in 

rats. DARU., 15:3: 162- 166. 

210. JH Donfack; CC Simo; B Ngameni; AN Tchana; PG Kerr; PV 

Finzi; et. al. (2010): Antihepatotoxic and antioxidant 

activities of methanol extract and isolated compounds from 

Ficus chlamydocarpa. Nat. Prod. Commun., 5 :10 : 1607-12. 

211. M Nazneen; MA Mazid; JK Kundu; SC Bachar; MA Rashid; 

BK Datta. (2002): Phytochemical and Biological studies of 

Flacourtia indica. J. Biol Sci., 11:2: 183-187. 

212. S Umadevi; GP Mohanta; R Kalaiselvan; PK Manna; R 

Manavalan; S Sethupathi; et al. (2004): Studies on 

hepatoprotective effect of Flaveria trinervia. J. Nat. Rem., 4:2: 

168-173. 

213. HJ Ko; JH Chen; LT Ng. (2011): Hepatoprotection of 

Gentiana scabra extract and polyphenols in liver of carbon 

tetrachloride-intoxicated mice. J Environ Pathol Toxicol 

Oncol., 30:3: 179-87. 

214. A Jamshidzadeh; F Fereodooni; Z Salehi; H Niknahad. 

(2005): Hepatoprotective activity of Gundelia tourenfortii. J. 

Ethnopharmacol. 101, 233-237. 

215. A Singh; SS Handa. (1995): Hepatoprotective activity of 

Apium graveolens and Hygrophila auriculata against 

paracetamol and thioacetamide intoxication in rats. J. 

Ethnopharmacol., 49:3: 119-126.  

216. Van Puyvelde; A Kayonga; P Brioen; J Costa; A 

Ndimubakunzi; N De Kimpe; et. al. (1989): The 

http://www.greenpharmacy.info/article.asp?issn=0253-7613;year=2006;volume=38;issue=6;spage=408;epage=413;aulast=Ray
http://www.greenpharmacy.info/article.asp?issn=0253-7613;year=2006;volume=38;issue=6;spage=408;epage=413;aulast=Ray
http://www.greenpharmacy.info/article.asp?issn=0253-7613;year=2006;volume=38;issue=6;spage=408;epage=413;aulast=Ray
http://www.greenpharmacy.info/article.asp?issn=0253-7613;year=2006;volume=38;issue=6;spage=408;epage=413;aulast=Ray
http://www.sciencedirect.com/science/article/pii/S0367326X05002340
http://www.sciencedirect.com/science/article/pii/S0367326X05002340
http://ijpt.iums.ac.ir/index.php/ijpt/article/viewArticle/96
http://ijpt.iums.ac.ir/index.php/ijpt/article/viewArticle/96
http://ijpt.iums.ac.ir/index.php/ijpt/article/viewArticle/96
http://ijpt.iums.ac.ir/index.php/ijpt/article/viewArticle/96
http://www.indianjournals.com/ijor.aspx?target=ijor:rjpt&volume=6&issue=1&article=011
http://www.indianjournals.com/ijor.aspx?target=ijor:rjpt&volume=6&issue=1&article=011
http://www.indianjournals.com/ijor.aspx?target=ijor:rjpt&volume=6&issue=1&article=011
http://imsear.li.mahidol.ac.th/handle/123456789/145046
http://imsear.li.mahidol.ac.th/handle/123456789/145046
http://imsear.li.mahidol.ac.th/handle/123456789/145046
http://thescipub.com/abstract/10.3844/ajptsp.2006.17.20
http://thescipub.com/abstract/10.3844/ajptsp.2006.17.20
http://thescipub.com/abstract/10.3844/ajptsp.2006.17.20
http://thescipub.com/abstract/10.3844/ajptsp.2006.17.20
http://www.mdpi.com/1420-3049/16/11/9049
http://www.mdpi.com/1420-3049/16/11/9049
http://www.mdpi.com/1420-3049/16/11/9049
http://imsear.li.mahidol.ac.th/handle/123456789/145212
http://imsear.li.mahidol.ac.th/handle/123456789/145212
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3178978/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3178978/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3178978/
http://jlc.jst.go.jp/JST.JSTAGE/bpb/28.19?from=Google
http://jlc.jst.go.jp/JST.JSTAGE/bpb/28.19?from=Google
http://jlc.jst.go.jp/JST.JSTAGE/bpb/28.19?from=Google
http://jlc.jst.go.jp/JST.JSTAGE/bpb/28.19?from=Google
http://onlinelibrary.wiley.com/doi/10.1002/ptr.1631/abstract
http://onlinelibrary.wiley.com/doi/10.1002/ptr.1631/abstract
http://onlinelibrary.wiley.com/doi/10.1002/ptr.1631/abstract
http://onlinelibrary.wiley.com/doi/10.1002/ptr.1631/abstract
http://www.annalsofhepatology.com/revista/numeros/2012/HP126-16-Protective.pdf
http://www.annalsofhepatology.com/revista/numeros/2012/HP126-16-Protective.pdf
http://www.annalsofhepatology.com/revista/numeros/2012/HP126-16-Protective.pdf
http://www.annalsofhepatology.com/revista/numeros/2012/HP126-16-Protective.pdf
http://europepmc.org/abstract/med/21121258
http://europepmc.org/abstract/med/21121258
http://europepmc.org/abstract/med/21121258
http://europepmc.org/abstract/med/21121258
http://www.dl.begellhouse.com/journals/0ff459a57a4c08d0,28d5b25a1eb31fda,3405d2d96ccf3e90.html
http://www.dl.begellhouse.com/journals/0ff459a57a4c08d0,28d5b25a1eb31fda,3405d2d96ccf3e90.html
http://www.dl.begellhouse.com/journals/0ff459a57a4c08d0,28d5b25a1eb31fda,3405d2d96ccf3e90.html
http://www.dl.begellhouse.com/journals/0ff459a57a4c08d0,28d5b25a1eb31fda,3405d2d96ccf3e90.html
http://www.sciencedirect.com/science/article/pii/S0378874105002928
http://www.sciencedirect.com/science/article/pii/0378874195012915
http://www.sciencedirect.com/science/article/pii/0378874195012915
http://www.sciencedirect.com/science/article/pii/0378874195012915
http://www.sciencedirect.com/science/article/pii/0378874195012915


Qadrie et al., IJPSR, 2015; Vol. 6(12): 5006-5028.                                       E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              5027 

hepatoprotective principle of Hypoestes triflora leaves. J. 

Ethnopharmacol., 26:2: 121-127. 

217. R Srirama; HB Deepak; U Senthilkumar; G Ravikanth; BR 

Gurumurthy; MB Shivanna; et.al. (2012): Hepatoprotective 

activity of Indian Phyllanthus. Pharm. Biol., 50:8: 948-53. 

218. NP Yadav; VK Dixit. (2003): Hepatoprotective activity of 

leaves of Kalanchoe pinnata Pers. J. Ethnopharmacol., 

86:197-202. 

219. B Ahmed; T Alam; M Varshney; SA Khan. (2002): 

Hepatoprotective activity of two plants belonging to the 

Apiaceae and the Euphorbiaceae family. J. Ethnopharmacol., 

79:3: 313-316. 

220. R Meera; P Devi; B Kameswari; B Madhumitha; NJ Merlin 

NJ. (2009): Antioxidant and hepatoprotective activities 

of Ocimum basilicum Linn. and Trigonella foenum-

graecum Linn. against H2O2 and CCl4 induced hepatotoxicity 

in goat liver. Indian J. Exp. Biol., 47:7: 584-590. 

221. AB Saba; OM Onakoya; AA Oyagbemi. (2012): 

Hepatoprotective and in vivo antioxidant activities of 

ethanolic extract of whole fruit of Lagenaria breviflora. J. 

Basic. Clin. Physiol. Pharmacol., 23:1: 27-32. 

222.  IA Afaf; HS Nuha; AH Mohammed. (2008): Hepato-

protective effect of Lepidium sativum against car-

bontetrachloride-induced damage in rats. Res. J. Animal 

Veterinary Sci., 3: 20-23. 

223. VB Jadhav; VN Thakare; AA Suralkar; AD Deshpande; SR 

Naik. (2010): Hepatoprotective activity of Luffa acutangula 

against CCl4 and rifampicin induced liver toxicity in rats: A 

biochemical and histopathological evaluation. Indian J. Exp. 

Biol., 48:8: 822-9. 

224. G Zhou; Y Chen; S Liu, X Yao; Y Wang. (2013): In 

vitro and in vivo hepatoprotective and antioxidant activity of 

ethanolic extract from Meconopsis integrifolia  (Maxim.) 

Franch. J. Ethnopharmacol., 148: 2: 664-670. 

225. BG Rao; YV Rao; TM Rao. (2013): Hepatoprotective and 

antioxidant capacity of Melochia corchorifolia extracts. Asian 

Pac. J. Trop. Med., 6:7: 537-543. 

226. B Latha; MS Latha. (2013): Antioxidant and curative effect of 

Leucas aspera methanolic extract against carbon tetra chloride 

induced acute liver injury in rats. Int. J. Pharm Technol., 5:1: 

5077-5088. 

227. MG Krishna MG; E Pallavi E; KB Ravi; M Ramesh M; S 

Venkatesh. (2007): Hepatoprotective activity of Ficus carica 

(Linn) leaf extract against carbon tetrachloride-induced 

hepatotoxicity in rats. DARU., 15:3: 162-166. 

228. MY Wang; G Anderson G; D Nowicki; J Jensen (2008): 

Hepatic protection by noni fruit juice against CCl4-induced 

chronic liver damage in female SD rats. J. Plant Foods Hum. 

Nutr., 63:3: 141-145. 

229. S Fakurazi; I Hairuszah; U Nanthini.(2008): Hepatoprotective 

action of zerumbone against paracetamol induced 

hepatotoxicity. Food Chem. Toxicol., 46:8: 2611-5. 

230. S Fakurazi; SA Sharifudin; P Arulselvan. (2012): Moringa 

oleifera hydroethanolic extracts effectively alleviate 

acetaminophen-induced hepatotoxicity in experimental rats 

through their antioxidant nature. Molecules., 17:7: 8334-8350. 

231. SA Sharifudin; S Fakurazi; MT Hidayat; I Hairuszah; MA 

Moklas; P Arulselvan. (2013): Therapeutic potential of 

Moringa oleifera extracts against acetaminophen-induced 

hepatotoxicity in rats. Pharm Biol., 51:3: 279-88. 

232. MR Bhandarkar; A Khan. (2004): Antihepatotoxic effect of 

Nymphaea stellata willd., against carbon tetrachloride-induced 

hepatic damage in albino rats. J. Ethnopharmacol., 91:1: 61-

64. 

233. C Maheswari; R Maryammal; R Venkatanarayanan. (2008): 

 Hepatoprotective activity of “Orthosiphon stamineus” on 

liver damage caused by paracetamol 

in rats. Jordan J. Biological Sci., 1:3: 105-108. 

234. VV Asha; MS Sheeba; V Suresh; PJ Wills. (2007): 

Hepatoprotection of Phyllanthus maderaspatensis against 

experimentally induced liver injury in rats. Fitoterapia., 78:2: 

134-141. 

235. SM Sabir; JBT Rocha. (2008): Water-extractable 

phytochemicals from Phyllanthus niruri exhibit distinct in 

vitro antioxidant and in vivo hepatoprotective activity against 

paracetamol-induced liver damage in mice. Food Chem., 

111:4: 845-851. 

236. Gutiérrez MP Rosa; Solís V Rosario. (2009): 

Hepatoprotective and Inhibition of Oxidative Stress in Liver 

of Prostechea michuacana Records of Nat Prod., 3:1: 46. 

237. KL Mankani; V Krishna; BK Manjunatha; SM Vidya, SD 

Jagadeesh Singh; YN Manohara; et. al. (2005) : Evaluation of 

hepatoprotective activity of stem bark of Pterocarpus 

marsupium Roxb.. Indian J. Pharmacol., 37:3: 165-168. 

238. SR Suja; PG Latha; P Pushpangadan; S Rajasekharan. (2003): 

Evaluation of hepatoprotective effects of Helminthostachys 

zeylanica (L.) Hook against carbon tetrachloride-induced liver 

damage in Wistar rats. J. Trop. Med. Plants., 4:2: 151-157. 

239. B Meena; R Anbin Ezhilan; R Rajesh; A Sheik Hussain; B 

Ganesan; R Anandan. (2008): Antihepatotoxic potential of 

Sargassum polycystum (Phaeophyceae) on antioxidant 

defense status in D-galactosamine-induced hepatitis in rats. 

Afr. J. Biochem. Res., 2: 51-5. 

240. H Madani; M Talebolhosseini; S Asgary; GH Naderi. (2008): 

Hepatoprotective activity of Silybum marianum and 

Cichorium intybus against thioacetamide in rat. Pakistan J. 

Nut., 7:1: 172-176. 

241. Hui-Mei Lin; Hsien-Chun Tseng; Chau-Jong Wang; Jin-Jin 

Lin; Chia-Wen Lo; Fen-Pi Chou. (2008): Hepatoprotective 

effects of Solanum nigrum Linn extract against CCl 4-iduced 

oxidative damage in rats. Chem. Biol. Interact., 171:3: 283-

293. 

242. RK Gupta; T Hussain; G Panigrahi; A Das; GN Singh; K 

Sweety; M Faiyazuddin; CV Rao. (2011): Hepatoprotective 

effect of Solanum xanthocarpum fruit extract against CCl(4) 

induced acute liver toxicity in experimental animals. Asian 

Pac. J. Trop. Med., 4:12: 964-8. 

243. MG Sethuraman; KG Lalitha; BR Kapoor. (2003): 

 Hepatoprotective activity of Sarcostemma brevistigma 

against carbon tetrachloride-induced hepatic damage in rats. 

Curr. Sci., 84:9: 1186-1187. 

244. MA Gyamfi; M Yonamine; Y Aniya. (1999): Free-radical 

scavenging action of medicinal herbs from Ghana: Thonningia 

sanguinea on experimentally-induced liver injuries.  Gen. 

Pharmacol., 32:6: 661- 667. 

245. G Kumar; GS Banu; PV Pappa; M Sundararajan; MR 

Pandian. (2004): Hepatoprotective activity of Trianthema 

portulacastrum L. against paracetamol and thioacetamide 

intoxication in albino rats. J Ethnopharmacol., 92:1: 37-40. 

246. A Jadon; M Bhadauria; S Shukla. (2007): Protective effect of 

Terminalia belerica Roxb. and gallic acid against carbon 

tetrachloride induced damage in albino rats. J. 

Ethnopharmacol., 109:2: 214-218. 

247. MM Shivananjappa; D Mhasavade; MK Joshi. (2013): 

Aqueous extract of Terminalia arjuna attenuates tert‐butyl 

hydroperoxide–induced oxidative stress in HepG2 cell model. 

Cell Biochem. Funct., 31:2: 129-35. 

248. JS Deng; YC Chang; CL Wen; JC Liao; WC Hou; S 

Amagaya; SS Huang; GJ Huang. (2012): Hepatoprotective 

effect of the ethanol extract of Vitis thunbergii on carbon 

tetrachloride-induced acute hepatotoxicity in rats through anti-

oxidative activities. J. Ethnopharmacol., 142:3:795-803. 

249. P Murugaian; V Ramamurthy; N Karmegam. (2008): 

Hepatoprotective activity of Wedelia calendulacea L. against 

acute hepatotoxicity in rats. Res. J. Agr. Biol. Sci., 4:6: 685-

687. 

250. Cameron GR, Thomas JC and Karunara WAE. (1936): The 

pathogenesis of liver injury in carbon tetrachloride and 

thioacetamide poisioning . J. Path. Bact., 41: 297. 

http://informahealthcare.com/doi/abs/10.3109/13880209.2011.649858
http://informahealthcare.com/doi/abs/10.3109/13880209.2011.649858
http://informahealthcare.com/doi/abs/10.3109/13880209.2011.649858
http://www.sciencedirect.com/science/article/pii/S0378874103000746
http://www.sciencedirect.com/science/article/pii/S0378874103000746
http://www.sciencedirect.com/science/article/pii/S0378874103000746
http://www.sciencedirect.com/science/article/pii/S0378874101003920
http://www.sciencedirect.com/science/article/pii/S0378874101003920
http://www.degruyter.com/view/j/jbcpp.2012.23.issue-1/jbcpp-2011-0034/jbcpp-2011-0034.xml
http://www.degruyter.com/view/j/jbcpp.2012.23.issue-1/jbcpp-2011-0034/jbcpp-2011-0034.xml
http://imsear.li.mahidol.ac.th/handle/123456789/145036
http://imsear.li.mahidol.ac.th/handle/123456789/145036
http://imsear.li.mahidol.ac.th/handle/123456789/145036
http://imsear.li.mahidol.ac.th/handle/123456789/145036
http://www.sciencedirect.com/science/article/pii/S1995764513600929
http://www.sciencedirect.com/science/article/pii/S1995764513600929
http://www.sciencedirect.com/science/article/pii/S1995764513600929
http://www.ijppsjournal.com/Vol5Issue1/6285.pdf
http://www.ijppsjournal.com/Vol5Issue1/6285.pdf
http://www.ijppsjournal.com/Vol5Issue1/6285.pdf
http://www.ijppsjournal.com/Vol5Issue1/6285.pdf
http://link.springer.com/article/10.1007/s11130-008-0083-y
http://link.springer.com/article/10.1007/s11130-008-0083-y
http://www.researchgate.net/profile/Sharida_Fakurazi/publication/38104472_Hepatoprotective_Action_of_Zerumbone_Against_Paracetamol_Induced_Hepatotoxicity/links/0912f5088c3b11f0e0000000.pdf
http://www.researchgate.net/profile/Sharida_Fakurazi/publication/38104472_Hepatoprotective_Action_of_Zerumbone_Against_Paracetamol_Induced_Hepatotoxicity/links/0912f5088c3b11f0e0000000.pdf
http://www.researchgate.net/profile/Sharida_Fakurazi/publication/38104472_Hepatoprotective_Action_of_Zerumbone_Against_Paracetamol_Induced_Hepatotoxicity/links/0912f5088c3b11f0e0000000.pdf
http://www.researchgate.net/profile/Sharida_Fakurazi/publication/38104472_Hepatoprotective_Action_of_Zerumbone_Against_Paracetamol_Induced_Hepatotoxicity/links/0912f5088c3b11f0e0000000.pdf
http://informahealthcare.com/doi/abs/10.3109/13880209.2012.720993
http://informahealthcare.com/doi/abs/10.3109/13880209.2012.720993
http://informahealthcare.com/doi/abs/10.3109/13880209.2012.720993
http://informahealthcare.com/doi/abs/10.3109/13880209.2012.720993
http://www.sciencedirect.com/science/article/pii/S0378874103004434
http://www.sciencedirect.com/science/article/pii/S0378874103004434
http://www.sciencedirect.com/science/article/pii/S0378874103004434
http://www.toxicologyinternational.com/article.asp?issn=0253-7613;year=2005;volume=37;issue=3;spage=165;epage=168;aulast=Mankani
http://www.toxicologyinternational.com/article.asp?issn=0253-7613;year=2005;volume=37;issue=3;spage=165;epage=168;aulast=Mankani
http://www.toxicologyinternational.com/article.asp?issn=0253-7613;year=2005;volume=37;issue=3;spage=165;epage=168;aulast=Mankani
http://www.toxicologyinternational.com/article.asp?issn=0253-7613;year=2005;volume=37;issue=3;spage=165;epage=168;aulast=Mankani
http://www.sciencedirect.com/science/article/pii/S0378874104000601
http://www.sciencedirect.com/science/article/pii/S0378874104000601
http://www.sciencedirect.com/science/article/pii/S0378874104000601
http://www.researchgate.net/profile/Rangasamy_Anandan/publication/228624505_Antihepatotoxic_potential_of_Sargassum_polycystum_(Phaeophyceae)_on_antioxidant_defense_status_in_D-galactosamine-induced_hepatitis_in_rats/links/02e7e52854709cd072000000.pdf
http://www.researchgate.net/profile/Rangasamy_Anandan/publication/228624505_Antihepatotoxic_potential_of_Sargassum_polycystum_(Phaeophyceae)_on_antioxidant_defense_status_in_D-galactosamine-induced_hepatitis_in_rats/links/02e7e52854709cd072000000.pdf
http://www.researchgate.net/profile/Rangasamy_Anandan/publication/228624505_Antihepatotoxic_potential_of_Sargassum_polycystum_(Phaeophyceae)_on_antioxidant_defense_status_in_D-galactosamine-induced_hepatitis_in_rats/links/02e7e52854709cd072000000.pdf
http://www.researchgate.net/profile/Rangasamy_Anandan/publication/228624505_Antihepatotoxic_potential_of_Sargassum_polycystum_(Phaeophyceae)_on_antioxidant_defense_status_in_D-galactosamine-induced_hepatitis_in_rats/links/02e7e52854709cd072000000.pdf
http://www.sciencedirect.com/science/article/pii/S0009279707002621
http://www.sciencedirect.com/science/article/pii/S0009279707002621
http://www.sciencedirect.com/science/article/pii/S0009279707002621
http://www.sciencedirect.com/science/article/pii/S0009279707002621
http://www.sciencedirect.com/science/article/pii/S0378874106003709
http://www.sciencedirect.com/science/article/pii/S0378874106003709
http://www.sciencedirect.com/science/article/pii/S0378874106003709
http://www.sciencedirect.com/science/article/pii/S0378874106003709
http://onlinelibrary.wiley.com/doi/10.1002/cbf.2867/full
http://onlinelibrary.wiley.com/doi/10.1002/cbf.2867/full
http://www.sciencedirect.com/science/article/pii/S037887411200390X
http://www.sciencedirect.com/science/article/pii/S037887411200390X
http://www.sciencedirect.com/science/article/pii/S037887411200390X
http://www.sciencedirect.com/science/article/pii/S037887411200390X
http://www.sciencedirect.com/science/article/pii/S037887411200390X
http://www.aensiweb.com/old/rjabs/rjabs/2008/685-687.pdf
http://www.aensiweb.com/old/rjabs/rjabs/2008/685-687.pdf


Qadrie et al., IJPSR, 2015; Vol. 6(12): 5006-5028.                                       E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              5028 

251. Handa SS and Sharma A. (1990): Hepatoprotective activity of 

Andrographolide from Andrographis paniculata against 

carbon tetrachloride. Ind. J. Med. Res., 92: 276-92. 

252. Shirwaiker A, Sreenivasan KK, Krishnanand BR and Kumar 

AV. (1996): Chemical investigation and anti hepatotoxic 

activity of the root bark of Caparis spinosa. Fitoterapia., 67:3: 

200-4. 

253. Zimmerman MD and Hayman J.: Function and integrity of the 

liver, In: Clinical diagnosis and management by laboratory 

methods In: Clinical diagnosis and management by laboratory 

methods, 17 th Ed. 1976; 217-50. 

254. Agarwal AK and Mehendale JK. (1983): Potentiation of 

carbon tetrachloride hepatotoxicity and lethality by 

chlordecone in female rats. Toxicology., 26:231-42. 

255. Dawkins MJR. (1963): Potentiation of Carbon Tetrachloride 

Toxicity by Dimethyl Sulphoxide. J. Path. Bact., 85:189. 

256. Saraswat B, Visen PKS, Dayal R, Agarwal DP and Patnaik 

GK. (1996): Protective action of ursolic acid against chemical 

induced hepatotoxicity in rats. Ind. J. Pharmacol., 28: 232-39. 

257. Sandhir R and Gill KD. (1999): Hepatoprotective effects of 

Liv-52 on ethanol induced liver damage in rats. Ind . J. Expt. 

Biol., 37:762-66. 

258. Kapur V, Pillai KK, Hussain SZ and Balani DK. (1994): 

Hepatoprotective activity of Jigrine on liver damage caused by 

alcohol-carbon tetrachloride and paracetamol in rats. Ind. J. 

Pharmacol., 26:35-40.  

259. Padma VV, Suja V, Shyamala DCS and Prema. (1998): 

Hepatoprotective effect of Liv-52 on antitubercular 

druginduced hepatotoxicity in rats. Fitoterapia., 69:6:520-22. 

 

 

 

All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 

Playstore) 

How to cite this article: 

Qadrie ZL, Rajkapoor B and Kavimani S: Hepatoprotective Medicinal Herbs and Animal Models for Their Screening - A Review. Int J 

Pharm Sci Res 2015; 6(12): 5006-28.doi: 10.13040/IJPSR.0975-8232.6(12).5006-28. 

 


