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Liver is considered to be one of the most vital organs
that functions as a centre of metabolism of nutrients such
as carbohydrates, proteins, lipids and excretion of waste
metabolites. Additionally, it is also handling the
metabolism and excretion of drugs and other xenobiotics
from the body thereby providing protection against foreign
substances by detoxifying and eliminating them. Hepatic
disease (Liver disease) is a term that affects the cells,
tissues, structures, or functions of the liver. A number of
herbal drugs show promising hepatoprotective activities in
acute and chronic liver damage. In recent years most of the
people are showing interest in traditional system of
medicine, and most of the products are making with
natural or herbal products, from tooth paste to medicine. In
medicine the natural products play an important role
because of their safety, efficacy and cost effectiveness.
Medicinal plants may serve as a vital source of potentially
useful new compounds for the development of effective
therapy to combat a variety of liver problems. The aim of
this review is to elucidate the list of hepatoprotective
medicinal plants.
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Introduction
Herbal drugs are more widely used than allopathic; drugs as hepatoprotective because of them
are inexpensive, better cultural acceptability, better compatibility, with the human body and
minimal side effects. These herbal drugs have shown the ability to maintain the normal functional
statues of the liver with or without fewer side effects. 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. Therefore, maintenance of a healthy liver is essential for the overall
well being of an individual. Liver cell injury caused by various toxicants such as certain
chemotherapeutic agents, carbon tetrachloride, thioacetamide etc., chronic alcohol consumption
and microbes is well-studied. Among the many diseases that can affect the liver the most common
is 'viral hepatitis' (Inflammation of liver caused by viral infection). Hepatitis can be caused by drugs,
viruses, bacteria, mushrooms, parasites like amoebas or giardiasis. Herbal drugs have gained
importance and popularity in recent years because of their safety, efficacy and cost effectiveness.
Several Indian medicinal plants have been extensively used in the Indian traditional system of
medicine for the management of liver disorder. The use of natural remedies for the treatment of
liver diseases has a long history and medicinal plants and their derivatives ar e still used all over the
world in one form or the other for this purpose. Scientific evaluation of plants has often shown that
active principles in these are responsible for therapeutic success. A large number of medicinal
plants have been tested and found to contain active principles with curative properties against a
variety of diseases. Liver protective plants contain a variety of chemical constituents like phenols,
Coumarins, Lignans, essential oil,monoterpenes, carotinoids, glycosides, flavonoids, organic acids,
lipids, alkaloids and xanthenes. Therefore a large number of plants and formulations have been
claimed to have hepatoprotective activity so the development of plant based hepato protective
drugs has been given importance in the global market. This review article has been presented to
enumerate some plants that have hepatoprotective properties such as Abelmoschus moschatus,
Ageratum conyzoide, Ardisia solanacea, Arisaema leschenaultia, Callicarpa macrophylla, Capparis
spinosa, Cassia auriculata, Chenopodium album, Chrysophyllum albidum.
1. Abelmoschus moschatus
The Abelmoschus moschatus seed belong to family Malvaceae is cultivated in most places of India.
The roots, leaves (rarely), and seeds of ambrette are considered valuable traditional medicines. The
bitter, sweet, acrid, aromatic seeds are used as a tonic and are considered aphrodisiac, opthalmic,
cardiotonic, digestive, stomachic, constipating, carminative, pectoral, diuretic, stimulant,
antispasmodic, deodorant, and effective against intestinal complaints, stomatitis; and diseases of
the heart, allays thirst and checks vomiting. It also shows protective mechanism in Respiratory
troubles and asthma Antispasmodic Itch [1] antioxidant, antimicrobial and free radical scavenging
activity [2]. Alcoholic extract of Abelmoschus moschatus seed contains Flavonoid, Total phenol
compounds, Nitrogenous compound and Resins while aqueous extract contains only Flavonoid,
Total phenol compounds, and Nitrogenous compound other compound such as Alkaloids, Saponine,
Tannins, Glycosides are absent.
The seed etanolic as well as aqueous extract of Abelmoschus moschatus was studied for the
hepatoprotective activity against paracetamol induced hepatotoxicity. Paracetamol induce
hepatotoxicity was evaluated by an increase (P<0.05) in serum AST, ALT, ALP activity and bilirubin
level Paracetamol hepatotoxicity was manifested by an increase (P<0.05) lipid peroxidation,
depletion of reduced glutathione (GSH) and catalase activity in liver tissue. Administration of
etanolic as well as aqueous plants extract. [300mg/kg body weight of rat] protects the paracetamol
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induced lipid peroxidation, restored altered serum marker enzymes and antioxidant level towards
normal. The ethanolic extract was found more significant than the aqueous extract [3].

Fig: 1 Abelmoschus moschatus
2. Ageratum conyzoide
Ageratum conyzoides (AC) has been used in various parts of Africa, Asia, and South America for
curing various diseases. [4], as purgative, febrifuge, for ophthalmia, colic, treatment of ulcers, and
wound dressing. The antienteralgic and the antipyretic properties of the plant were also reported.
In some African countries, the plant has been popular use for skin diseases, wound healing, mental
and infectious diseases, headaches and dyspnea, [5] and used in traditional medicine for its antiasthmatic, antispasmodic and haemostatic effects, [6] uterine troubles, pneumonia by rubbing them
on the chest of the patient.[7] consist of Mono and Sesquiterpenes [8-10], Chromene, Chromone,
Benzofuran, and Coumarin, Flavonoids[11], Triterpene and Sterols [11-15], Cardiovascular
Activities [16-18], Analgesic and Anti-infl ammatory Activities [19], Antibacterial and Wound
Healing Properties[21-22] Radioprotective Activity[23], Anthelmintic and Nematicidal Activity[24],
Insecticidal activity[25].
The methanolic extract of aerial parts of Ageratum conyzoides was used for evaluation of the
hepatoprotective activity against ccl4 induced hepatotocxicity wsitar albino rats at the doses of 200
and 400mg/kg with standard drug silymarin (100mg/kg,p.o) were administered three times at 12h
intervals and then CCl4 (1ml/kg) was administered to all the groups except normal control for 2
days. The hepatoprotective activity was assessed by using various biochemical parameters like
SGOT, SGPT, ALP, γ-GT, TP and total bilirubin along with histopathological studies were observed
after 36h of CCl4 treatment and the methanolic extract shows significant protection against ccl4
induced hepatocellular injury [26].

Fig: 2 Ageratum conyzoide
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3. Ardisia solanacea
Ardisia solanacea is a species of the genus Ardisia [27] found throughout tropical and
subtropical regions of the world. Several of those species have been used as ornamental plants,
medicines and food. This plant has stimulant and carminative properties. The plant is applied in the
treatment of diarrhea, dysmenorrhea, gout, mental disorder, rheumatic arthritis, skin sore and
vertigo. Roots have antibacterial activity. Other species of the Ardisia have been reported for their
cytotoxic, thrombolytic and antioxidant properties.
The hepatoprotective activity was investigated with o alcoholic extract of Ardisia solanacea leaves
against carbon tetrachloride (CCl4) induced hepatotoxicity. Alteration in the levels of biochemical
markers of hepatic damage like SGOT, SGPT, ALP, Billirubin and Protein were tested in both CCl4
treated and untreated groups. CCl4 (1ml) has enhanced the SGOT, SGPT, ALP and Total Billirubin
where decrease in total protein level in liver. Treatment of alcoholic extract of Ardisia solanacea
(200mg/kg) has brought back the altered levels of biochemical markers to the near normal levels in
the dose dependent manner. The study suggested that Ardisia solanacea alcoholic leaf extract
possessed hepatoprotective activity [28].

4. Arisaema leschenaultia

Fig: 3

Ardisia solanacea

Arisaema leschenaultii (B.) AL. (Family Araceae) is commonly known as Dhei or Cobra Lilly. It is
widely distributed over the greater part of India on the hills of Assam, Karnataka, Kerala and
Tamilnadu. Different parts of plant are traditionally used in Ayurveda for the treatment of urinary
diseases, colitis, eczema, purging, gonorrhea, piles, haemorrhoids, syphills, roundworm, fistula and
sinus [29]. The whole plant of this species has been reported to show antiseptic property in
buffaloes, used as abortifacient and contraceptives for pig and cattle and also reported the method
of preparing contraceptives from this plant.
Evaluate the hepatoprotective potential of ethanolic extract of Arisaema leschenaultii blume
tuber against experimentally induced hepatoxicity models in swiss albino mice. Silymarine was
given as reference standard. The ethanolic extract of tuber of Arisaema leschenaultii blume have
shown very significant hepatoprotection against paracetamol induced hepatotoxicity in swiss
albino mice in reducing serum total bilirubin, SALP, SGPT, SGOT levels and liver homogenates LPO,
SOD, CAT,GSH levels[30].
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5. Callicarpa macrophylla

Fig: 4 Arisaema leschenaultia

Callicarpa macrophylla Vahl. (FamVerbenaceae) erect shrub which is globally distributed across
[31]. The Plant is used in Ayurveda and other folk medicines for the treatment of different diseases
and disorder such as tumour, polydipsia, diarrhoea, diabetes, dysentery, fever and as blood purifier.
Glycosides, steroids, flavonoids, fatty acids, fixed oils etc. are present in the plant. The present study
was designed to evaluate the pharmacognostical parameters of the stem of the plant. The stem of
C.macrophylla consist of Glycosides, Flavonoid, Tannins, Carbohydrates.
Evaluates the hepatoprotective activity of the aqueous alcoholic (60%) extract of the aerial parts
of Callicarpa macrophylla (Verbenaceae) against Paracetamol and carbon tetrachloride induced
hepatotoxicity. Hepatoprotective activity of extract was studied against Paracetamol (3 g/kg
b.w./p.o. 3 days) and carbon tetrachloride (2 ml/kg, b.w. /S.C. 4 days) induced hepatotoxicity.
Standard drug was used for hepatoprotection (Silymarin 25 mg/kg, b.w./p.o.). Treatment of animal
with hydro-alcoholic extract of aerial parts of C. macrophylla significantly (p < 0.05) decreased the
levels of SGOT in serum which is an indicative of hepatoprotective activity. Also brought down was
the level of serum glutamic pyruvic transaminase (SGPT) significantly (p < 0.05 in 200 mg/kg b.w.
and p < 0.01 in 100 mg/kg b.w. doses). Other than these parameters level of Bilirubin (Total and
Direct) and histopathological studied also was indicative of hepatoprotective property of the plant
extract. In conclusion, it is observed that hydro-alcoholic extract of aerial parts of C. macrophylla
possess hepatoprotective property which was evident by biochemical parameters and
histopathological reports [32].

6. Capparis spinosa

Fig:5 Callicarpa macrophylla

Capparis spinosa (CS) is a plant belonging to Capparidaceae family. According to
ethnopharmacological data collected in the southeastern region of Morocco, CS is alleged to possess
a hypoglycaemic effect, which has been experimentally demonstrated [33-35]. Furthermore, it has
been reported that some species of the genus Capparis possess molluscicidal activity[36],
chonroprotective effect[37] and in vitro antitumour effect[38] .Protective action of C. spinosa
ethanolic root bark extract was evaluated in this study in an animal model of hepatotoxicity, which
was induced by carbon tetrachloride. Healthy male mice 30-35 g body weight, 6-8 week old) were
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divided into 7 groups. Group 1 was normal control group; Group 2, the hepatotoxic group was given
CCl4; Group 3 was administered olive oil (vehicle); Groups 4-6 received different doses of ethanolic
root bark extract (100, 200 & 400 mg/kg) with CCl4; Group 7 was administered overdose of the
extract (800 mg/kg). The parameters studied were alanine transaminase and aspartate
transaminase activities and duration of sleep. The hepatoprotective activity was also supported by
histopathological studies of liver tissue. Results of the biochemical studies of blood samples of CCl4
treated animals showed significant increase in the levels of serum enzyme activities, reflecting the
liver injury caused by CCl4. whereas blood samples from the animals treated with ethanolic root
bark extracts showed significant decrease in the levels of serum markers, indicating the protection
of hepatic cells. The results revealed that ethanolic root bark extract of C. spinosa could afford
significant dose-dependent protection against CCl4 induced hepatocellular injury [39].

7. Cassia auriculata

Fig: 6 Capparis spinosa

Cassia auriculata L. commonly known as tanner's cassia, also known as “avaram” in Tamil language
is a shrub belongs to the Caesalpiniaceae family. The shrub is especially famous for its attractive
yellow flowers which are used in the treatment of skin disorders and body odour. It is widely used
in traditional medicine for rheumatism, conjunctivitis and diabetes. It has many medicinal
properties. Its bark is used as an astringent, leaves and fruits have anthelminthic property, seeds
used to treat eye troubles and root employed in curing skin diseases [40]. It is also used for the
treatment of ulcers, leprosy and liver diseases [41]. The antidiabetic, hypolipidemic [42]
hepatoprotective effects of Cassia auriculata have been reported. The flower and leaf extract of
Cassia auriculata is shown to have [43] Anti diabetic [44] Hepatoprotective [45] Antibacteriall [46]
Antipyretic [47] Antioxidant [48] Anthelmintic potential [49] Diuretic [50] Antiulcer and
antioxidant activities.
The aqueous (100 mg/kg p.o.), methanolic (100 mg/kg p.o.) and petroleum ether (50 mg/kg p.o.)
extracts of the flowers of Cassia auriculata Linn, (Caesalpinaceae) were tested for their
hepatoprotective activity against paracetamol induced hepatotoxicity in albino rats. Silymarin at a
dose of 25 mg/kg i.p. was used as standard. The degree of protection was measured by using
biochemical parameters like serum glutamic oxaloacetic transaminase (SGOT), serum glutamic
pyruvate transaminase (SGPT), alkaline phosphatase (ALP), direct bilirubin and total bilirubin.
The histopathological studies were also conducted. The aqueous and methanolic extracts of the
flowers showed a significant hepato protective activity comparable with those of the standard
(Silymarin)[51].
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8. Chenopodium album

Fig: 7 Cassia auriculata

Chenopodium album Linn. (Chenopodiaceae) is an annual shrub distributed throughout the world
and is used as folk medicine It has been found to have flavonoids ( phenolic amide), saponins
(cinnamic acid amide), alkaloids (chinoalbicin, apocortinoid , xyloside ), phenols and lignans as
active phytoconstituents. It has been found to have antipyritic, antinociceptic [52] and sperm
immobilizing activity [53]. This plant has also been used to treat various nutritional deficiencies. It
was also shown to have sedative and refrigerant properties and people have used the poulticed
leaves to soothe burns. The tender shoots are eaten raw in salads or with curd. They are also
cooked as vegetables and are also used as fodder [54]. It is evaluated for its Hepatoprotective [5556] Spasmolytic, analgesic [57] Antimicrobial anthelminthic[58] Anti-inflammatory [59] and
anticancerous (breast cancer) [60]efficacy. hepatoprotective activitie of dried whole plant of
Chenopodium album Linn, in acetone and methanol solvent mixture extracts, ( in1:1 ratio) against
paracetamol induced hepatic injury was studied. Hepatic injury was achieved by injecting 2.5ml/kg
of paracetamol in equal proportion with dimethysulfoxide (DMSO) through oral route. Acetone and
Methanolic extract at dose levels of 200 and 400 mg/kg offered significant (P<0.001)changes.
Hepatoprotective action by reducing the serum marker enzymes like serum glutamate oxaloacetate
(SGOT), serum glutamate transaminase (SGPT). They have also reduced the elevated level of serum
alkaline phosphatase (ALP), serum acid phosphatase (ACP) and serum bilirubin. Reduced enzymic
and nonenzymic antioxidant levels and elevated lipid peroxide level were restored to normal by
administration of methanol and acetone extract of Chenopodium album Linn. Histopathological
studies further confirmed the hepatoprotective activity of these extracts when compared with
Paracetamol treated control groups. The result obtained were compared with silymarin
(100mg/kg; oral), the standard drug. In conclusion Aetone and Methanol extract at (400mg/kg,
oral) showed significant p<0.001 hepatoprotective activity similar to that of the standard drug,
Silymarin.[61].

Fig: 8 Chenopodium album
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9. Chrysophyllum albidum
Chrysophyllum albidum G. is belongs to the sapotaceae family and used in folklore in the treatment
of yellow fever, malaria, diarrhea, vaginal and dermatological infections. The bark is used for the
treatment of malaria and yellow fever, while the leaf is used as an emollient and for the treatment
of skin eruption, stomachache and diarrhea [62]. The cotyledons from the seeds of C. albidum are
used as ointments in the treatment of vaginal and dermatological infections, fruit pulp is rich in
vitamin C and iron and an excellent source of raw material for industries [63]. Tannins, flavonoids,
terpenoids, proteins, carbohydates and resins are the phytochemicals that Eleagnine, tetrahydro- 2
- methylharman and skatole have been isolated from this plant and eleagnine was the main
compound responsible for its antimicrobial activity [64]. The seed cotyledon has been reported to
possess anti-hyperglycemic and hypolipidemic effects [65].
The leaf extract of Chrysophyllum albidum was studied for hepatoprotective activity against rats
with induced liver damage by carbon tetrachloride (CCl4). The rats were divided into five groups of
eight rats per group. Animals of group A served as normal and were given only vehicle (distilled
water) for 7 days. Animals of group B (positive control) were administered with vehicle on the first
four days, and with the vehicle and CCl4 on the fifth, sixth and seventh day. The animals of groups C,
D and E were respectively administered with 500, 1000 and 1500 mg/kg of extract & distilled
water for the first four days, and with distilled water, extract and CCl4 on the last three days.
Animals were subsequently anaesthetized and blood samples were collected for alanine amino
transferase (ALT), aspartate amino transferase (AST), alkaline phosphatase (ALP), total bilirubin,
total protein and albumin assays; liver organ was isolated and processed for histopathological
studies. The results showed that the levels of AST, ALT, ALP and total bilirubin were significantly
higher in rats treated with CCl4 indicating liver injury, while these parameters were reduced
significantly (p < 0.05) after treatment of rats with the extract. The hepatoprotective activity of C.
albidum was also supported by histopathological studies of liver tissue. The liver tissue of rats in
the group treated with CCl4 showed marked centrilobular fatty degeneration and necrosis while
the groups treated with plant extract showed signs of protection against this toxicant as evidenced
by the absence of necrosis [66].

Fig: 9 Chrysophyllum albidum
10. Clitoria ternatea
Clitoria ternatea (Family- Liguminoceae, previously known as Papillioneceae), a perennial twining
herb, Various parts of C. ternatea have been reported to have tranquilizing property, antiinflammatory, analgesic, antipyretic, and immunomodulatory activities [67]. The flavonol glycoside
present in roots is reported to have antibacterial activity [68]. Considering the high economical and
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pharmacological importance of secondary metabolites of this plant, industries are deeply interested
in utilizing this plant in tissue culture technology. C. ternatea has been reported to have
hepatoprotective [69], antihyperlipidemic [70] and immunoinhibitory activities. The organic
solvent extracts of C. ternatea could be used as antimicrobial agents for the control of infectious
diseases.
The hepatoprotective activity of C. ternatea against experimentally induced liver injury was
evaluated. The hepatoprotective effect against paracetamol-induced liver toxicity in mice with the
methanolic extract of C. ternatea leaf was measured by monitoring the levels of aspartate
aminotransferase (AST), alanine aminotransferase (ALT) and billirubin along with
histopathological analysis. The results of the paracetamol-induced liver toxicity experiments
showed that mice treated with the ME of C. ternatea leaf (200 mg/kg) showed a significant decrease
in ALT, AST, and bilirubin levels, which were more elevated in the paracetamol group (p < 0.01).
C.ternatea leaf extract therapy also showed protective effects against histopathological alterations.
Histological studies supported the biochemical findings and a maximum improvement in the
histoarchitecture was seen. The hepatoprotective effect of C. ternatea leaf extract was confirmed
against the hepatotoxicant, paracetamol [71].

Fig: 10 Clitoria ternatea
11. Givotia moluccana
The Givotia moluccana is belongs to Euphorbiaceae family is Commonly in dry deciduous belt, in
the slopes in forest deciduous trees branch lets white stellate tonentose. The plant parts are used as
Bark Rhumantism, Fruit- skin diseases, Seed-Dandruff and psoriasis, Stem-stem and bark paste is
applied and leaves are used as bandage during deep cuts, leaves and Root-Medicinal activity
Alkaloids, Carbohydrates, Proteins & Amino acids, Flavonoids, Phenolics /Tannins.
Natural remedies from medicinal plants are considered to be effective and safe alternative
treatment for liver injury. The present study was conducted to evaluate the hepatoprotective
activity of aqueous ethanolic extract of aerial parts of Givotia moluccana L. in wistar rats. The study
was conducted using the popular inducing agent carbon tetrachloride (0.1 ml/kg) in 1% olive oil
and silymarin (20 mg/kg, p.o.) was used as reference standard in the respective model to treat for
21 days. The effect was estimated by measuring the enzymatic levels. The aqueous ethanolic extract
of aerial parts of Givotia moluccana L. has shown very significant hepatoprotection against CCl4induced hepatotoxicity in wistar rats. This was evidenced by marked reduction in marker enzymes
in the serum. Hepatotoxicity might be defined as any chemical agent that can be produced injury to
the liver. Liver is involved with almost all the biochemical pathways to growth, fight against
disease, nutrients supply, energy provision and reproduction. The major functions of the liver are
carbohydrate, protein and fat metabolism, detoxification, secretion of bile and storage of vitamin
[72].
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12. Hibiscus cannabinus

Fig: 11 Givotia moluccana

Phytochemical screening of this plant revealed the presence of phenolics, tannin, saponin,
alkaloids and steroids . The plant also has rich fibre content, which serves as a good material in the
paper industry. H. cannabinus has been reported to be anodyne, aperitif, aphrodisiac, fattening,
purgative, and stomachic, as well as a folk medicine for bilious conditions, bruises.
In the present study the hepaatoprotective activity of a daily oral dose (1.6g kg-1) of aqueous leaf
extract of H.cannabinus was investigated over a two week period in albino rats. Liver damage in
rats was induced using carbon tetrachloride and paracetamol. This was confirmed by increased
plasma transaminases activitities, total bilirubin concentration and thiobarbituric acid reactive
substance. Histopathological examinations substantiated this liver damage with fatty deposits,
severe inflammation and severe necrosis. The aqueous leaf extract of H. cannabinus showed a
significan (p<0.05) hepatoprotective activity against this damage in lowering the plasma
transaminases and bilirubin concentration significantly (p<0.05) absents of necrosis in liver cells of
rats pretreated with extract indicated a protective effect. The extract also inhibited lipid
peroxidation, suggesting a possible mechanism of action. The result obtained confirm the
hepatoprotective activity of H.cannabinus [73].

Fig: 12 Hibiscus cannabinus
13. Khaya senegalensis
Dry zone mahogany (Khaya senegalensis) is a medicinal plant which contains scopoletin, scoparone,
limonoid, tannins, saponins and sterol. Its stem, bark and leaves are used for the treatment of
several human and animal diseases such as an antisickling agent. The liquid preparation obtained
by boiling the plant material in water and extracting drugs by straining the preparation is given as
remedy for malaria, which can also used as an anthelminthic, emetic, emmenagogue agent and in
jaundice treatment .
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The hepatoprotective effect was tested in rats against carbon tetrachloride (CCl4) induced toxicity.
Hepatoprotective extracts was given intraperitoneally one hour before injection of CCl4 (800mg/kg
I.P) and compared with silymarin, a standard hepatoprotective agent Methanolic extract of the bark
of Khaya senegalensis showed a hepatoprotective effects against CCl4- induced hepatotoxicity,
which was evidenced by the significant decrease in ALT, AST and ALP. The methanolic extract of the
bark of Khaya senegalensis possessed strong hepatoprotective effect and protects liver against
oxidative damages [74].

Fig: 13 Khaya senegalensis
14. Lannea Coromandelica
Lannea coromandelica Houtt. Merrill.(Anacardiaceae) Bark & leaves of Lannea coromandelica is
commonly used in treating ulcerative stomatitis, dyspepsia, general debility, gout, cholera,
diarrhoea, dysentery, sore eyes, leprosy, sprains, bruises, wound, elephantiasis, eruptions,
snakebite, stomachache and vaginal troubles. The presence of phenolic compounds, flavonoids,
triterpenoids, tannin, alkaloids was confirmed and their pharmacological study revealed antiinflammatory, antimicrobial, wound healing, hypotensive, aphrodisiac, anticancerous activities.
Hepatoprotective activity of Lannea coromandelica bark extract (LCBE) at different doses (400
and 200 mg/kg) was investigated on thioacetamide induced hepatotoxicity in rats. Thioacetamide
caused elevation of serum concentration of AST, ALT, ALP, serum bilirubin and also reduced serum
concentration of total protein, albumin, sodium, potassium in animals as compared to control.
Whereas, serum bilurubin, cholesterol, sugar and LDH content were varied with the treatments but
showed higher with the only ethanolic extract at dose of 400 mg/kg. The hepatoprotective activity
of the alcoholic bark extract of L. coromandelica might be due to the presence of phenolic groups,
terpenoids and alkaloids. [75].

15. Nauclea latifolia

Fig: 14 Lannea coromandelica

Nauclea latifolia (family: Rubiaceae) commonly known as pin cushion tree is a straggling shrub
or small tree native to tropical Africa and Asia. Different parts of this plant are commonly
prescribed traditionally as a remedy for diabetes mellitus. The plant is also used in the treatment of
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ailments like malaria, gastrointestinal tract disorders, sleeping sickness, prolonged menstrual flow,
and hypertension and as a chewing stick.
Hepatoprotective effect of the ethanol extract of Nauclea latifolia (NL) leaf was studied in Wistar
albino rats model by applying Acetaminophen as the toxicity inducer and silymarin was used as the
standard drug. Levels of aspartate aminotransferase (AST) and alanine aminotransferase (ALT)
were increased and the levels of total protein and albumin were decreased in the treated rats. NL
leaf extract at (400 mg/kg, bw) dose decreased the elevated levels of the transaminases and
restored the normalcy of total protein (TP) and albumin significantly. The activities of catalase
(CAT), glutathione Peroxidase (GPx) and superoxide dismutase (SOD) were decreased in
hepatotoxic rats but administration with NL leaf extract increased the levels of these enzymes.
Histopathological studies showed the restoration of Acetaminophen induced liver damaged with NL
administration. From this study it can be concluded that the NL leaf showed significant
hepatoprotective action [76].

Fig: 15 Nauclea latifolia

Discussion
Herbal drugs have gained importance and popularity in recent years because of their safety,
efficacy and cost effectiveness. The use of natural remedies for the treatment of drug- induced
hepatotoxicity has a long history. CCl4 is bio-transformed by the cytochrome P450 system in the
endoplasmic reticulum to produce trichloromethyl free radical (٭CCl3). This freeradical then
combines with cellular lipids and proteins in the presence of oxygen to form a trichloromethyl
peroxyl radical, which may attack lipids on the membrane of endoplasmic reticulum faster than
trichloromethyl free radical. Thus, trichloromethyl peroxyl free radical leads to elicit lipid
peroxidation, the destruction of Ca2+ homeostasis, and finally results in cell death. Generally the
hepato protective agent appears to inhibit lipid peroxidation and enhance antioxidant enzyme
levels in addition to the free radicals scavenging action . The efficacy of any hepato protective
agent is dependent on its ability to minimize the harmful effects caused by a hepatotoxin and
maintain the normal liver physiology (77). In the results of CCl4-treated group, the biochemical
parameters revealed the change in the levels of different enzymes indicating that CCl4 induces
damage to the liver. This is usually accompanied by the elevation in the levels of different liver
enzyme markers (AST, ALT and ALP) in serum which is the direct reflection of the alterations in
the hepatic structural integrity (78) . Liver injury by toxicants causes cellular leakage and loss of
functional integrity (79). ALT is a cytoplasmic enzyme found in very high concentration in the liver
and an increase of this specific enzyme indicates hepatocellular damage, while AST is less specific
than ALT as an indicator of liver function (80). The elevated levels of ALT and AST in CCl4-treated
group was significantly reduced upon treatment with the plant extracts. Histological findings also
support the biochemical investigations. The liver cells of CCl4 treated group revealed marked
sinusoidal dilation and centrilobular fatty degeneration. The incidence of liver damage was reduced
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after the treatment with the plant extract. Some phytochemicals that are linked with hepatic
protective activity of these plants are the compounds like flavonoids, triterpenoids, saponins and
alkaloids which are known to possess hepatoprotective property (81-84). Phenolic antioxidants
such as flavonoids and tannins are considered to be the promising therapeutic agents for free
radical pathologies due to their scavenging ability with ROS. Many enzymes are involved in
scavenging peroxide free radicals (catalase, glutathione peroxidase,glutathione-s-transferase,
glutathione reductase and superoxide dismutase) which have recently received much attention in
connection with antioxidant property. Catalase is the enzyme is which is very efficient in
decomposing hydrogen peroxide and disproportionates hydrogen peroxide into water and oxygen.
The liver catalase activity is depressed in all hepatotoxic animals which is in correlation with the
impairment of free radical scavenger system. The studies in the extract treated rats revealed that
their Catalase levels were brought back to normal. SOD has been reported as one of the most
important enzymes in the enzymatic antioxidant defense system. It scavenges the superoxide anion
to form hydrogen peroxide and thus diminishing the toxic effect caused by this radical. Glutathione
is one of the most abundant tripeptide, non-enzymatic biological antioxidant present in the liver. It
removes free radical species such as hydrogen peroxide, superoxide radicals and maintains
membrane protein thiols. It is also a substrate for glutathione peroxidase (GPx). Decreased level of
GSH is associated with an enhanced lipid peroxidation was observed in CCl4 treated rats.
Glutathione peroxidase is thought to be the key enzyme in defense against oxidative damages.
Glutathione peroxidase levels were also relatively low in hepatoma. The diminished enzyme
activities along with excess radical production may lead to many of the observed deranged
properties of hepatotoxic cells. The enzyme level was brought back to normal levels in the treated
animals. Glutathione-s-transferase is an enzyme which catalyses the glutathione conjugation with
electrophilic compounds bio-transformed from xenobiotics including aflatoxins. They can prevent
initiation of hepatotoxicity process by inactivating or detoxifying. The enzyme levels in liver were
reverted back nearer to normal values in phyto extract treated animals. Glutathione reductase level
is also lowered in hepatotoxic animals. The results from treated animals exhibited no significant
change in lipid peroxide and antioxidant levels when compared with the values obtained in control
animals. The reversal of increased serum enzymes in CCl4-induced liver damage by the extract may
be due to the prevention of the leakage of intracellular enzymes by its membrane stabilizing
activity. This is in agreement with the commonly accepted view that serum levels of transaminases
return to normal with the healing of hepatic parenchyma and the regeneration of hepatocytes [20].
The preliminary phytochemical studies for different plant species reveal the presence of flavanoids
in their extracts with different solvents and the observed antioxidant and hepato protective activity
of these species may be due to the presence of flavanoids.

Conclusion
Hepatotoxicity is a prime concern for patients as well as doctors, scientists and drug development
agencies. However researchers have revealed several mechanisms and also the effecting factors
that might be used in diagnosis of liver diseases. Medication has its own limitations with regard to
their effectiveness, adverse effects and cost, plant derived compounds are an effective alternative
for the treatment of liver diseases. Available literature and traditional medicinal survey illustrates
that herbal drug containing different phytochemicals can have hepatoprotective property which
may be due to the individual or combined effects of these phytochemicals. The exact bioactive
compounds responsible for the hepatoprotective property need to be isolated and characterized for
further investigation. Several Pharmaceutical companies and regulatory agencies have lager
amount of pre and post clinical trial data which demonstrates the value of medicinal plants and
their role in the cure of liver disorders and it was proved clinically for their safety and efficacy. This
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paper discusses the causes of hepatic diseases and the underlying mechanisms of hepatoprotection
using medicinal plants and the future prospects related to the isolation of bioactive phytochemical
compounds can increase the efficacy in disease treatment and cure.

References
1. I.-M. Liu et al. Abelmoschus moschatus (Malvaceae), an aromatic plant, suitable for medical or
food uses to improve insulin sensitivity. Phytotherapy Research 2010; 24(2): 233-236.
2. Rastogi R.P. Indian Medicinal Plants. Vol. I: 1991, p1960-1969.
3. Abhishek Kumar singh et al. Evaluation of hepatoprotective activity of abelmoschus moschatus
seed in paracetamol induced hepatotoxicity on rat. IOSR J Pharmacy 2012; 2 (5): 43-50.
4. Githens TS. Drug plants of Africa. Afr Handbooks 1948, p 58-59.
5. Durodola JI. Antibacterial property of crude extracts from a herbal wound healing remedy
Ageratum conyzoides L. Planta Medica 1977; 32: 388-390.
6. Kokwaro JO. Medicinal plants of East Africa. Nairobi: East African Literature Bureau; 1976, p 58.
7. Okunade AL. Ph.D Thesis, Nigeria: University of Ibadan; 1981, p84.
8. Ekundayo O. Essential Oil of Ageratum conyzoides. Planta Med 1988, 54: p55-57.
9. Rana VS and Blazquez MA. Chemical composition of the Volatile Oil of Ageratum conyzoides
aerial parts. Int J Aromather 2003;13:203-206.
10. Rao JT, Nigam SS. Reichst. Aromen Koerperpflegem 1973, 23: p 209-212.
11. Vyas AV and Mulchandani NB. Structure reinvestigation of conyzorigun: A new chromone from
Ageratum conyzoides. J Chem Soc 1984; 2945-7.
12. Dubey S and Gupta KC. Matsumoto T, Sterols of Ageratum conyzoides L. Herba Hung 1989, 28:
p71.
13. Horng CJ et al. Phytochemical Study on Ageratum conyzoides. Formosan Sci 1976; 30:101-105.
14. Hui WH and Lee WK. Triterpenoid and steroid constituents of some Lactuca and Ageratum
species of Hong Kong. Phytochemistry 1971;10:899-901.
15. Wiedenfeld H and Roder E. Pyrrolizidine Alkaloids from Ageratum conyzoides. Planta Med
1991, 57: p578.
16. Sur N et al. Isolation of aurantiamide acetate from Ageratum conyzoides. Indian J Chem Soc
1997; 74: 249.
17. Gupta A and Gupta R. A survey of plants for presence of cholinesterase activity. Photochemistry
1997; 46: 827-831.
18. Achola KJ et al. Pharmacological properties of root and aerial parts extracts of Ageratum
conyzoides on isolated ileum and heart. Fitoterapia 1994; 65:322-325.
19. Garcia EA and Carvalho MP. Electrophysiological effects of Ageratum conyzoides L. on guineapig heart. Phytother Res 1999;13:172-4
20. Sampson JH et al. Ethno-medicinally selected plants as sources of potential analgesic
compounds: Indication of in vitro biological activity in receptor binding assays. Phytother Res
2000; 14:24-9.
21. Mustafa et al. Evaluation of wound healing potential of Ageratum conyzoides leaf extract in
combination with honey in rats as animal model. Int J Mole Med Adv Sci 2005;1:406-410.
22. Oladeio OW et al. A comparative study of the wound healing properties of honey and Ageratum
conyzoides. Afr J Med Med Sci 2003; 32:193-6.
23. Jagetia GC et al. Evaluation of the radio protective effect of Ageratum conyzoides Linn. Extract in
mice exposed to different doses of gamma radiation. J Pharm Pharmacol 2003; 55:1151.
24. Vĳayalakshmi K et al. Nematicidal properties of some indigenious plant materials against
second stage juvenile of Meloidogyne incognita chitwood. Indian J Entomol 1979; 41:326-331.

International Journal of Research in Engineering & Applied Sciences
Email:- editorijrim@gmail.com, http://www.euroasiapub.org

20

International Journal of Research in Engineering and Applied Sciences (IJREAS)
Vol. 6 Issue 7, July 2016
ISSN(O): 2249-3905, ISSN(P) : 2349-6525 | Impact Factor: 6.573

25. Gbolade AA et al. Insecticidal activity of Ageratum conyzoides L. volatile oil against
Callosobruchus chinensis F in seed treatment and fumigation laboratory tests: Insect Science
and its application. Insect Sci Its Appl 1999; 19:237.
26. Thirupathi Gorre et al. Hepatoprotective Effect Of Ageratum Conyzoide (L.) Against Carbon
Tetrachloride Intoxication In Rats. Int J Pharm & Toxi .2011; 1(1): 21-26.
27. Kobayashi H and Meris Ede. The genus Ardisia: a novel source of health-promoting compounds
and phytopharmaceuticals. J. Ethnopharmacology. 2005; 96[3]: 347-354.
28. Pradeep Kumar Sama. Hepatoprotective activity of Ardisia solanacea in CCl4 induced Hepatoxic
albino rats Asian J. Res. Pharm. Sci. 2013; 3(2): 79-82.
29. K. R. Kirtikar and B. D. Basu; Indian Medicinal Plants, Lalit Mohan Basu Publ., Allahabad, India,
1985, p126-127.
30. Billore KV. Database on Medicinal Plants used in Ayurveda., Central Council for Research in
Ayurveda and Siddha, New Delhi, 2005, 7: p353-355.
31. Ramesh Patel and Talha Jawaid Hepatoprotective activity of aerial parts of plant extract of
Callicarpa macrophylla in rats Pharmacy and Pharmacology Research. 2014; 2(1):1-8.
32. Eddouks M et al. Caraway and caper: potential anti-hyperglycaemic plants in diabetic rats. J.
Ethnopharmacol. 2004;1 (94): 143-148.
33. Eddouks M et al. Hypolipidemic activity of aqueous extract of Capparis spinosa L. in normal and
diabetic rats. J. Ethnopharmacol. 2005; 3 (98): 345-350.
34. Mantawy M.M et al. Influence of Capparis spinosa and Acacia arabica on certain biochemical
haemolymph parameters of Biomphalaria alexandrina. J. Egypt. Soc. Parasitol., 2004;2 (34):
659- 677.
35. Panico A.M et al Protective effect of Capparis spinosa on chondrocytes. Life. Sci. 2005;20 (77):
2479-88.
36. Wu. J.H. et al. Antitumor agents. Part 218: Cappamensin A, a new In vitro anticancer principle,
from Capparis sikkimensis. Bioorg Med. Chem. Lett. 2003; 13 (13): 2223-5.
37. Nasrin Aghel et al. Hepatoprotective Activity of Capparis spinosa Root Bark Against CCl4
38.
39.
40.
41.
42.
43.
44.
45.
46.

Induced Hepatic Damage in Mice Iranian Journal of Pharmaceutical Research (2007);6 (4):
285-290.
Siva R. and Krishnamurthy K.V. Isozyme diversity in Cassia auriculata L, African J of
Biotechnology. 2005; 4: 772-775.
Kumar R.S et al. Effect of Cassia auriculata leaf extract on lipids in rats with alcoholic liver
injury, Asia Pacific J of Clinical Nutrition. 2002; 11: 157-163.
Umadevi P et al. Antidiabetic and hypolipidemic effect of Cassia auriculata in alloxan induced
diabetic rats, Inte J Pharmacology. 2006; 2: 601-607.
Kumaran, A and Joel Karunakaran, R. Antioxidant activity of Cassia auriculata flowers,
Fitoterapia . 2007; 78: 46-47.
L Pari and M Latha Effect of Cassia Auriculata Flowers on Blood Sugar Levels, Serum and Tissue
Lipids in Streptozotocin Diabetic Rats Singapore Med J. 2002 ;43(12) : 617-621.
Basu and Kirtikar. Indian Medicinal Plants. International Book distributors Dehradun India;
1935, 2: p 867-868.
Jeeva Jothi Dhanasekaran and Mathangi Ganapathy. Hepatoprotective Effect of Cassia auriculata
L. Leaf Extract on Carbon Tetrachloride Intoxicated Liver Damage in Wister Abino rats., Asian
Journnal of Biochemistry 2011 ;6 (1):104-112.
S. Maneemegalai et al. Antipyretic activity of six indigenous medicinal plants of Tirumala hills, J
of Ethanopharmacology . 1991; 33: 193-196.
T. Naveen. Evaluation of Antibacterial Activity of Flower Extracts of Cassia auriculata
L.Ethnobotanical Leaflets. 2010; 14: 182- 92.

International Journal of Research in Engineering & Applied Sciences
Email:- editorijrim@gmail.com, http://www.euroasiapub.org

21

International Journal of Research in Engineering and Applied Sciences (IJREAS)
Vol. 6 Issue 7, July 2016
ISSN(O): 2249-3905, ISSN(P) : 2349-6525 | Impact Factor: 6.573

47. C. Anushia P et al. Antibacterial and Antioxidant Activities in Cassia auriculata., Global Journal of
Pharmacology. , 2009;3 (3): 127-130.
48. Satish B et al. Investigation of anthelmintic potential of some plants claimed by tribals of
satpuda hills. Int PharmTech Research. 2009; 1(1): 68-72.
49. Sucheta A Gaikwad et al. Anthelmintic activity of Cassia auriculata L. extracts-In vitro study.,
Scholars Research Library J. Nat. Prod. Plant Resour., 2011;1 (2): 62-66.
50. Kajal N. Chauhan Hepatoprotective Activity of Flowers Oof Cassia Auriculata R. Br. Against
Paracetamol Induced Liver Injury. J Natural Remedies. 2009; 9(1): 85 -90.
51. Dai Y et al. Antipruritic and antinociceptive effects of Chenopodium album L. in mice. J
Ethnopharmacol 2002; 81:245-50.
52. Shrabanti Kumar et al. Mondal, Chenopodium album seed extract: a potent spermimmobilizing
agent both in vitro and in vivo, Contraception. 2007; 75 (1) :71-78.
53. Milind Pande and Anupam Pathak, Preliminary Pharmacognostic Evaluations and
Phytochemical Studies on Leaf of Chenopodium Album (Bathua Sag), Asian J. Exp. Biol. Sci.
2010;1 (1): 91-95.
54. Anita Pal et al. hepatoprotective activity of chenopodium album linn. plant against paracetamol
induced hepatic injury in rats, Int J Pharm Pharm Sci. 2011; 3(3):55-57
55. Vijay Nigam and Padmaa M Paarakh. Hepatoprotective activity of chenopodium album linn.
against paracetamol induced liver damage , Pharmacologyonline. 2011;(3): 312-328.
56. KP Singh et al. Evaluation of antibacterial activities of chenopodium album L. , International
journal of applied biology and pharmaceutical technology 2011 ;2(3): 213-219
57. Mansoor Ahmad et al. Evaluation of spasmolytic and analgesic activity of ethanolic extract of
Chenopodium album Linn and its fractions, J of Medicinal Plants Res. 2012 ; 6(31): 4691-4697.
58. Durga Prasana Nayak et al. Antimicrobial and Anthelmintic evalution of chenopodium album,
Inte J PharmWorld Res. 2010;1 (4): 35-42.
59. Khoobchandani M et al. Chenopodium album prevents progression of cell growth and enhances
cell toxicity in human breast cancer cell lines, Oxid Med Cell Longev. 2009; 2(3):160-165.
60. Usman LA et al. Chemical constituents and anti-inflammatory activity of leaf essential oil of
nigerian grown Chenopodium album L. Exp and Cli Sci Inte Online J for Advances in Sci
2010;(9):181-186.
61. Anita Pal et al. Hepatoprotective Activity of Chenopodium Album Linn.Plant Against
Paracetamolinduced Hepatic Injury In Rats. Int J Pharm Pharm Sci. 2011; 3(3):55-57.
62. Idowu TO et al. Biochemical and behavioural effects of eleagnine from Chrysophyllum albidum.
J. Biol. Sci. 2006; (6): 1029-1034.
63. Idowu TO et al. Antimicrobial constituents of Chrysophyllum albidum seed cotyledons. Nig. J.
Nat. Prod. Med. 2003;(7): 33-36.
64. Amusa NA et al. Biodeterioration of the African star apple (Chrysophyllum albidum) in storage
and the effect on its food value. Afr. J. Biotechnol. 2003;( 2): 56-59.
65. Akubugwo IE and Ugbogu AE. Physicochemical studies on oils from five selected Nigerian plant
seeds. Pak. J. Nutr. 2007 ;(6): 75-78.
66. Olorunnisola DS et al. Anti-hyperglycernie and hypolipidemic effect of ethanolic extract of
Chrysophyllum albidum seed cotyledon in alloxan induced-diabetic rats. Res. J. Appl. Sci., 2008;
(3): 123-127.
67. P.K. Mukherjee et al. The ayurvedic medicine Clitoria ternatea-from traditional use to scientific
assessment. J.Ethanopharmacol. 2008;(120): 291-301.
68. R.N. Yadava and V. Verma. Antimicrobial activity of a novel flavonol glycoside Asian J. Chem.
2003;(15): 842-846.

International Journal of Research in Engineering & Applied Sciences
Email:- editorijrim@gmail.com, http://www.euroasiapub.org

22

International Journal of Research in Engineering and Applied Sciences (IJREAS)
Vol. 6 Issue 7, July 2016
ISSN(O): 2249-3905, ISSN(P) : 2349-6525 | Impact Factor: 6.573

69. Y.B. Solanki and S.M. Jain. Anti-hyperlipidemic activity of Clitoria ternatea and Vigna mungo in
rats. Pharmaceu.Biol. 2010; (48): 915-923.
70. Y.B. Solanki and S.M. Jain. Hepatoprotective effects of Clitoria ternatea and Vigna mungo against
acetaminophen and carbon tetrachloride-induced hepatotoxicity in rats. J.Pharmacol. Toxicol.
2011;(60): 30 -48.
71. Kuppan Nithianantham et al. Hepatoprotective Potential of Clitoria ternatea Leaf Extract
Against Paracetamol Induced Damage in Mice. Molecules . 2011; (16): 10134-10145.
72. Sateesh babu D et al. Hepatoprotective Activity of Aqueous Ethanolic Extract of Aerial Parts of
Givotia Moluccana L. On Ccl4-Induced Hepatotoxicity in Rats. J Global Trends in Pharm Scie
2014; 5(3): 1864 –1868.
73. Gabriel A.Agbor et al. Hepatoprotective activity of Hibiscus cannabinus (Linn.)Against Carbon
tetrachloride and paracetamol induced Liver damage in Rats. Pakistan J Bio Scie 2005;
8(10):1397-1401.
74. Elagib. H et al. Hepatoprotective Activity of the Methanolic Extract of the Bark of Khaya
senegalensis in Rats Against Carbon Tetrachloride (CCl4) –Induced Hepatotoxicity in Adose of
(800mg/kg I.P).Inte J Scie Res 2014; 3(3): 208-218
75. V. Srinivasa Rao et al. Hepatoprotective and antioxidant activity of Lannea coromandelica Linn.
on thioacetamide induced hepatotoxicity in rats. International Letters of Natural Sciences
2014;( 8): 30-43.
76. Effiong, G.S et al. Assessment of hepatoprotective and antioxidant activity of nauclea latifolia
leaf extract against acetaminophen induced hepatotoxicity in rats.Indian Res J Pharm Scie.
2013; 4(2): 55-63
77. Hukkeri VI, Patil S. Hepatoprtoective activity of the leaves of Nyctanthes arbor-tristis Linn. Ind.
Jl of Pharm. Scie. 2006; July: 542-3.
78. K.C. Patrick-Iwuanyanwu*, U. Amadi, I. A. Charles, E.O. Ayalogu Evaluation Of Acute And SubChronic Oral Toxicity Study Of Baker Cleansers Bitters -A Polyherbal Drug On Experimental
Rats EXCLI Journal 2012;11:632-640 – ISSN 1611-2156 Received: June 13, 2012, accepted:
September 07, 2012, published: September 11, 2012.
79. Sallie, R. Tredger, JM. and Williams, R.1991. Drugs and the liver part 1: Testing liver function.
Biopharmaceutics and Drug Disposition. 12:251-259.
80. Adebayo, AH. 2010a. Medicinal Plant: phytochemical and biological studies of Ageratum
conyzoides Linnaeus. Lambert Academic Publishing Co, Saarbrucken, Germany. 1-10.
81. Baek, NL., Kim, YS., Kyung, JS. and Park, KH. 1996. Isolation of anti-hepatotoxic agent from the
roots of Astragalus membranaceous. Korean Journal of Pharmacognosy. 27:111-116.
82. Tran, QI., Adnyana, IK., Tezuka, Y., Nagaoka, T., Tran, QK. and Kadota, S. 2001. Triterpene
saponins from 1602 Canadian Journal of Pure and Applied Sciences Vietnamese ginseng (Panax
vietnamensis) and their hepatocyteprotective activity. Journal of Natural Product. 64:456-461.
83. Vijyan, P., Prashanth, HC., Dhanaraj, SA., Badami, S.and Suresh, B. 2003. Hepatoprotective effect
of total alkaloid fraction of Solanum pseudocapsicum leaves. Pharmaceutical Biology. 41:443448.
84. Xiong, X., Chen, W., Cui, J., Yi, S., Zhang, Z. and Li, K. 2003. Effects of ursolic acid on liver
Taiwania protection and bile secretion. Zhong Yao Cai. 26:578-581.

International Journal of Research in Engineering & Applied Sciences
Email:- editorijrim@gmail.com, http://www.euroasiapub.org

23

