Int. J. Pharm. Sci. Rev. Res., 20(1), May —Jun 2013; n° 28, 165-170 ISSN 0976 — 044X

Review Article

[ A Comprehensive Review on Hepatoprotective Herbal Agents

Praveen K. Dixit*, Suchita Mittal
Department of pharmacology, Jaipur College of Pharmacy, Jaipur, Rajasthan, India.
*Corresponding author’s E-mail: pharmindia.praveen87@gmail.com

Accepted on: 10-03-2013; Finalized on: 30-04-2013.

ABSTRACT

Herbal drugs are conventionally used in various parts of the world to alleviate different diseases. Many herbs have been proven to
be efficient as hepatoprotective agents while many more are claimed to be hepatoprotective but be deficient in any such scientific
substantiation to support such claims. The therapeutic values were tested against a few chemicals-induced subclinical levels of liver
damages in rodents. Liver diseases are a major worldwide health problem, with high endemicity in developing countries. They are
mainly caused by chemicals and some drugs when taken in very high doses. Liver is a vital organ play a major role in metabolism
and excretion from the body. Natural remedies from medicinal plants are considered to be effective and safe alternative treatment
for liver toxicity. There are several chemicals have been known to induce hepatotoxicity by producing reactive species which cause
exhaustion in tissue thiol, lipid peroxidation, plasma membrane damage like carbontetrachloride, paracetomol, thioacetamide,
antituberculer drugs, D-galactosamine, liposachharide and arsenic etc. The present review is designed to summarized the medicinal
plants that have been tested in hepatotoxicity models using recent scientific system for protective effect in liver diseases.
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INTRODUCTION possess hepatoprotective activitylo. The medicinal action
of plants are unique to particular plant species or groups
of plants and are consistent with this concept as the
combination of secondary products in a particular plant is
taxonomically distinct™".

edicinal plants play a key role in the human

health care. About 80% of the world population

relies on the use of traditional medicine which
is predominantly based on plant materials'. Liver damage
is very common since liver has to detoxicate lot of many
toxic substances. Most of the hepatotoxic chemicals
damage liver cells, primarily by producing reactive species
which form covalent bond with the lipids of the tissue’.
The major functions of the liver are carbohydrate, protein
and fat metabolism, detoxification, secretion of bile and
storage of vitamin. Thus, to maintain a healthy liver is a
crucial factor for overall health and well being®. The bile
secreted by the liver has, among other things, an
important role in digestion®. The role played by this organ
in the removal of substances from the portal circulation
makes it susceptible to first and persistent attack by
offending foreign compounds, culminating in liver
dysfunction®. Liver diseases are mainly caused by toxic
chemicals, excess consumption of alcohol, infections, and
are sometime autoimmune®. Hepatotoxicity in most
cases is due to free radical. Free radicals generated by the
metabolism of toxicants initiate the toxicity cascade’.
Paracetamol (PCM) also known as Acetaminophen, taken
in overdose can cause severe hepatotoxicity and
nephrotoxicity. PCM is activated and converted by
cytochrome P450 enzymes to toxic metabolite NAPQI (N-
acetyl-p-benzoquinoneimine) that causes oxidative stress
and glutathione (GSH) depletion®.
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In view of severe undesirable side effects of synthetic
agents, there is growing focus to follow systematic
research methodology and to evaluate scientific basis for
the traditional herbal medicines that are claimed to Figure 2: Anatomy and Physiology of Liver®.
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Table 1: Natural sources having hepatoprotective potential
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Botanical name Family Part used Extract used Model used Ref
Amorphophallus paeoniifolius Araceae Tubers Methanol and aqueous PIHT 13
Aerva lanata Linn. Amaranthaceae Whole plant Hydroalcoholic PIHT 14
Aegle marmelos Rutaceae Leaves Ethanolic CTCIHT 15
?;S:ﬁgpgfezamc“'ata Acanthaceae Leaves Methanolic PIHT 16
Alocasia indica (Linn.) Araceae Leaves Hydroalcoholic PIHT, CTCIHT 17
Annona squamosa Linn. Annonaceae Leaves Alcoholic and water IIHT, RIHT 18
Argemone mexicana (Linn). Papaveraceae Whole plant Aqueous CTCIHT 19
Abutilon bidentatum Malvaceae Aerial part Aqueous methanolic CTCIH, PIHT 20
Alangium salvifolium Linn. Alangiaceae Leaves Aqueous and methanol CTCIHT 21
Bauhinia purpurea Linn Cesalpiniaceae Leaves Chloroform, alcohol and water CTCIHT 22
Butea Monosperma Lam Fabeceae Stem bark Methanolic CTCIHT 23
Chenopodium album Linn. Chenopodiaceae Whole plant Acetone and methanol PIHT 24
Cassia fistula Leguminosae Fruit pulp Aqueous CTCIHT 25
Capparis sepiaria Capparaceae Stem Alcoholic CTCIHT 26
Calotropis gigantea Ascelpiadaceae Root, bark Alcoholic D-GIHT 27
Capparis brevispina DC. Capparaceae Stem bark Ethanol PIHT 28
Cyperus articulatus Linn. Cyperaceae Rhizome Methanol PIHT 29
Coccinia indica Cucurbitaceae Leaves Diethylether CTCIHT 30
Clerodendrum phlomidis Linn Verbaneceae Aerial part Ethylacetate PIHT 31
Curcuma xanthorrhiza Roxb. Zingiberaceae Rhizome Ethanolic EIHT 32
Canscora perfoliata Lam Gentianaceae Whole plant Ethanol CTCIHT 33
Cinnamomum zeylanicum L. Lauraceae Bark Ethanolic CTCIHT 34
Delonix regia Caesalpiniaceae Aerial part Methanolic CTCIHT 35
Enhydra fluctuans Lour Asteraceae Aerial part Pet. ether, chloroform, ethanol ~ CTCIHT 36
Ecbolium viride (Forssk). Acanthaceae Roots Methanolic CTCIHT 37
Ficus benjamina Linn. Moraceae Leaves Ethanolic CTCIHT 38
Jatropha gossypifolia Euphorbiaceae Aerial parts Petroleum ether, . CTCIHT 39
aqueous methanolic
Launaea intybacea (Jacq) beauv Asteraceae Aerial parts Ethylacetate PIHT 40
Morus alba (Linn.) Moraceae Leaves E:g?;:g:i;:i;i;g?onc CTCIHT 41
Oclmum sanctum Lamiaceae Leaves Ethyl alcohol PIHT 42
Ocimum gratissimum (L.) Lamiaceae Leaves Methanolic CTCIHT 43
Orthosiphon stamineus Lamiaceae Leaves Methanolic PIHT 44
Phyllanthus amarus Euphorbiaceae Leaves Ethanol EIHT 45
Phyllanthus niruri Euphorbiaceae Whole plant Ethanolic CTCIHT 46
Pterocarpus santalinus L.f. Fabaceae Stembark Aqueou and ethanol CTCIHT 47
Plumbago zeylanica Linn. Plumbaginaceae Aerial part Methanolic CTCIHT 48
Psidium guajava (Linn.) Myrtaceae Leaves Aqueous CTCIH, PIHT, TIHT 49
Phyllanthus emblica Phyllanthaceae Fruit Aqueous PIHT 50
Polyalthia longifolia Leguminosae Leaves Methanol PIHT 51
Santolina chamaecyparissus Linn  Asteraceae Whole plant Hydroalcoholic D-GIHT 52
Solanum nigrum Solanaceae Whole plant Water and methanol CTCIHT 53
Rhododendron arboreum Ericaceae Leaves Ethanolic CTCIHT 54
Tecomella undulata Bignoniaceae Leaves Methanol EIHT, PIHT 55
Trichosanthes dioica Roxb. Cucurbitaceae Leaves Ethanolic and aqueous PIHT 56
Tephrosia calophylla Leguminosae Roots Methanolic CTCIHT 57
Tylophora indica (Linn.) Asclepiadaceae Leaves Alcoholic and aqueous EIHT 58

PIHT - Paracetamol induced hepatotoxicity, CTCIHT - Carbon tetra chloride induced hepatotoxicity, EIHT - Ethanol induced hepatotoxicity, D-GIHT - D-Galactosamine Induced
hepatotoxicity, TIHT- Thioacetamide induced hepatotoxicity, IIHT - Isoniazid induced hepatotoxicity, RIHT - Rifampicin induced hepatotoxicity.
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Aerva lanata Linn.*

The hepatoprotective activity of hydroalcoholic extract of
Aerva lanata against paracetamol induced liver damage in
rats. The hydroalcoholic extract of Aerva lanata
(600mg/kg) was administered orally to the animals with
hepatotoxicity induced by paracetamol (3gm/kg).
Silymarin (25mg/kg) was given as reference standard. All
the test drugs were administered orally by suspending in
0.5% Carboxy methyl cellulose solution. The plant extract
was effective in protecting the liver against the injury
induced by paracetamol in rats.

Andrographis paniculata (BURM.F) Nees'®

The hepatoprotective activity of methanolic extracts of
Andrographis  paniculata was evaluated against
paracetamol induced (500 mg/kg) hepatic damage in
mice. The extracts at doses of 10 mg/kg and 100 mg/kg
were orally administered at 24 and 72 hours time interval
in each group. The results of the present study indicated
that Andrographis paniculata possess hepatoprotective
effects which could compromise the medicinal use of this
plant in folk medicine.

Abutilon bidentatum?

Hepatoprotective activity of aqueous methanolic extracts
of aerial parts of Abutilon bidentatum on carbon tetra
chloride (CCl4) and paracetamol induced liver damage in
rabbits. The results of this study strongly indicated that
aerial parts of A, bidentatum had potent
hepatoprotective action against CCl4 and paracetamol
induced hepatic damage in rabbits.

Butea Monosperma Lam?®

The methanolic extract of stem bark of Butea
monosperma Lam (MEBM) was studied for the
hepatoprotective and antipyretic activities.
Carbontetrachloride (1ml/kg, i.p) induced hepatotoxicity
and Brewer’s yeast (10ml/kg, s.c) induced pyrexia rat
models were used. The 10 days treatment of MEBM (200
mg/kg and 400 mg/kg, p.o) showed significant
hepatoprotective effect by dose dependent manner.

Chenopodium album Linn.**

Hepatoprotective activities of dried whole plant of
Chenopodium album Linn, acetone and methanol
extracts, in ratio of (50:50) against paracetamol induced
hepatic injury. Hepatic injury was achieved by injecting
2.5ml/kg oral route of pracetamol in equal proportion
with dimethysulfoxide (DMSO). Acetone and Methanol
extract at dose levels of 200 and 400 mg/kg offered
significant. Acetone and Methanol extract at (400mg/kg,
oral) showed significant hepatoprotective activity similar
to that standard drug, silymarin.

Capparis sepiaria®®

The hepatoprotective effect of the alcohol extract of
Capparis sepiaria Linn. (Capparaceae) stem against
carbon tetrachloride (CCl4)-induced toxicity was studied
in albino rats. The rats were given daily pretreatment

ISSN 0976 — 044X

with alcohol extract of C. sepiaria (100 mg/kg) and the
standard silymarin (25 mg/kg) orally for 7 days. The
toxicant used on 7th day was CCl4 at a dose of 1.25 ml/kg
as 1:1 mixture with olive oil. The extract produced
significant reduction in the elevated levels of aspartate
transaminase (AST), alanine transaminase (ALT), total
bilirubin (TB) and rise of decreased total protein level
when compared with the toxic control.

Clerodendrum phlomidis Linn**

The hepato-protective activity of ethyl acetate extract of
aerial parts of Clerodendrum phlomidis are evaluated in
paracetamol-induced hepato toxicity in albino rats.
Silymarin (200mg/kg) was given as reference standard.
The ethyl acetate extract of aerial parts of Clerodendrum
phlomidis have shown very significant against
paracetamolinduced hepatotoxicity in albino rats in
reducing serum total bilirubin, SALP, SGPT , SGOT levels
and liver homogenates LPO, SOD, CAT, GPX, GST and GSH
levels. The ethyl acetate extract of aerial parts of
Clerodendrum phlomidis showed significant
hepatoprotective activity.

Delonix regia35

The methanol extract of aerial parts of D. regia (400
mg/kg) was administered orally to the Wistar albino rats
with hepatotoxicity induced by CCl4 (2 mi/kg, p.o.).
Silymarin (50 mg/kg, p.0.) was given as reference
standard. The plant extract was effective in protecting the
liver against the injury induced by carbon tetrachloride in
rats.

Ficus benjamina Linn.*

The ethanolic extract of Ficus benjamina Linn. (250 and
500mg/kg) and isolated compounds (500mg/kg) was
administered orally to the animals with hepatotoxicity
induced by CCI4 (1.5 gm/kg). Silymarin (100mg/kg) was
given as reference standard. The plant extract and both
isolated compound was effective in protecting the liver
against the injury induced by CCl4 in rats.

Oclmum sanctum®

Effect of Ocimum sanctum leaf extract was studied on
paracetamol induced hepatic damage in rats. O. sanctum
was found to protect the rats from hepatotoxic action of
paracetamol as evidenced by significant reduction in the
elevated serum enzyme levels. Histopathological studies
showed marked reduction in fatty degeneration in
animals receiving O. sanctum along with paracetamol as
compared to the control group.

Rhododendron arboreum>

The hepatoprotective activity of pre-treatment with
ethanolic extract of leaves of Rhododendron arboreum
against carbon tetrachloride-induced hepatotoxicity in
Wistar rat model. Liver damage was induced in
experimental animals by administering CCl4. The
ethanolic extract of R. arboreum (40, 60 and 100 mg/kg,
p. 0) was given for five days. Silymarin (100 mg/kg, po)
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was given as the reference drug. The results indicate that
leaves of R. arboreum possess hepatoprotective property
possibly because of its reported anti-oxidant activity.

CONCLUSION

The rationale of pharmacological studies on medicinal
plants is to come across new prototype pure compounds
as drugs. The medicinal plants play an essential role
aligned with various diseases. Various herbal plants and

plants extracts

have momentous hepatoprotective

activity in animal models. The present study reveals plant
extracts with hepatoprotective properties against toxic
chemicals that cause liver injury, seeming to authenticate
their use in folk medicine. These plants may offer new
alternatives to the limited therapeutic options that exist
at present in the treatment of liver diseases or their
symptoms, and they should be well thought-out for
future studies.

REFERENCES

1.

10.

Shaik A, Elumalai A, Eswaraiah MC, Usha. An updated
review on hepatoprotective medicinal plants. Journal of
Drug Delivery & Therapeutics, 2(2), 2012, 1-3.

Deshwal N, Sharma AK, Sharma P. Review on
hepatoprotective  plants. International Journal of
Pharmaceutical Sciences Review and Research, 7(1), 2011,
15-26.

Ahsan R, Islam KM, Musaddik A and Haque E.
Hepatoprotective activity of methanol extract of some
medicinal plants against carbon tetrachloride induced
hepatotoxicity in albino rats. Global Journal of
Pharmacology, 3(3), 2009, 116-122.

Kumar CH, Ramesh A, Kumar INS, and Ishaq BM. A review
on hepatoprotective activity of medicinal plants,
International Journal of Pharmaceutical Sciences and
Research, 2(3), 2011, 501-515.

Adewusi EA and Afolayan AJ. A review of natural products
with hepatoprotective activity, Journal of Medicinal Plants
Research, 4(13), 2010, 1318-1334.

Balakrishnan N, Balasubaramaniam A, Sangameswaran B,
Bhaskar VH. Hepatoprotective activity of two Indian
medicinal plants from Western ghats, Tamil Nadu, Journal
of Natural Pharmaceuticals, 2(2), 2011, 92-98.

Kumar CS, Balamurugan B, Murugeswaran S, Natarajan P,
Sharavanan SP, Petchimuthu S and Murugan STS.
Hepatoprotective Activity of Leaves and Roots Extracts of
Moringa oleifera Lam, International Journal of
Medicobiological Research, 1(2), 2010, 90-93.

Sah AK, Rambhade A, Gohate A, Rambhade SK.
Hepatoprotective Activity of Phylanthus Niruli Herbs and
Solanum Nigrum Stem Bark against Paracetamol - Induced
Hepatotoxicity, American Journal of Pharmatech Research,
2(2), 2012, 535-544,

WWW.aapsj.org.

Hemamalini K, Preethi B, Bhargav A, Vasireddy U.
Hepatoprotective activity of Kigelia africana and
Anogeissus accuminata against paracetamol induced
hepatotoxicity in rats, International Journal of

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

ISSN 0976 — 044X

Pharmaceutical and Biomedical Research, 3(3), 2012, 152-
156.

Dar Al, Saxena RC and Bansal SK. Assessment of
hepatoprotective activity of fruit pulp of Feronia limonia
(Linn.) against paracetamol induced hepatotoxicity in
albino rats, J. Nat. Prod. Plant Resour, 2(2), 2012, 226-233.

www.RNspeak.com.

Hurkadale PJ, Shelar PA, Palled SG, Mandavkar YD, Khedkar
AS. Hepatoprotective activity of Amorphophallus
paeoniifolius tubers against paracetamol-induced liver
damage in rats, Asian Pacific Journal of Tropical
Biomedicine, 2012, 238-242.

Manokaran S, Jaswanth A, Sengottuvelu S, Nandhakumar J,
Duraisamy R, Karthikeyan D and Mallegaswari R.
Hepatoprotective Activity of Aerva lanata Linn. Against
Paracetamol Induced Hepatotoxicity in Rats, Research J.
Pharm. and Tech, 1(4), 2008, 398-400.

Sumitha P and Thirunalasundari T. Hepatoprotective
Activity of Aegle marmelos in CCl4 Induced Toxicity - An In-
vivo Study, Journal of Phytology, 3(9), 2011, 05-09.

Devaraj S, Jegathambigai R, Kumar P, Sivaramakrishnan S. A
study on the hepatoprotective effect of Andrographis
paniculata (Burm.F) Nees on mice. Journal of Phytology,
2(11), 2010, 25-30.

Mulla WA, Salunkhe VR, Bhise SB. Hepatoprotective activity
of hydroalcoholic extract of leaves of Alocasia indica
(Linn.), Indian Journal of Experimental Biology, 47, 2009,
816-821.

Mohamed Saleem TS, Christina AJM, Chidambaranathan N,
Ravi V, Gauthaman K. Hepatoprotective activity of Annona
squamosa Linn. on experimental animal model,
International Journal of Applied Research in Natural
Products, 1(3), 2008, 1-7.

Das PK, Panda DP, Pani SR, Sethi R. Hepatoprotective
activity of plant Argemone mexicana (Linn). against carbon
tetrachloride (CCl4 ) induced hepatoxicity in rats,
International Journal of Pharma Research and
Development, 8, 2009, 1-20.

Yasmin S, Kashmiri MA and Anwar K. Screening of aerial
parts of Abutilon bidentatum for hepatoprotective activity
in rabbits, Journal of Medicinal Plants Research, 5(3), 2011,
349-353.

Prusty KB, Swain K, Rao JV, Subudhi SK. Hepato Protective
activity of leaf extracts of Alangium salvifolium Linn. on
carbon tetrachloride induced hepatotoxicity in rats, Journal
of Advanced Pharmaceutical Research, 3(2), 2012, 29- 34.

Veena Rani |, Veena G, Bhagavan Raju M, Tejeswini G, Uday
Bhasker G and Sowmya P. Evaluation of Hepatoprotective
Activity of Bauhinia purpurea Linn, International Journal of
Research in Pharmaceutical and Biomedical Sciences, 2(3),
2011, 1389-1393.

Sathish R, Kumar PS, Natarajan K, Sridhar N.
Hepatoprotective and Anti Pyretic Activities of Methanolic
Extract of Butea Monosperma Lam Stem Bark In Wister
Rats, Asian J. Pharm. Res, 1(4), 2011, 130-133.

Pal A, Banerjee B, Banerjee T, Masih M, and Pal K.
Hepatoprotective activity of Chenopodium album Linn.plant
against paracetamolinduced hepatic injury in rats,

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

168



Int. J. Pharm. Sci. Rev. Res., 20(1), May — Jun 2013; n° 28, 165-170

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

International Journal of Pharmacy and Pharmaceutical
Sciences, 3(3), 2011, 55-57.

Das S, Sarma G, Barman S. Hepatoprotective activity of
aqueous extract of fruit pulp of Cassia fistula (AFCF) against
carbon tetrachloride (CCl4) induced liver damage in albino
rats, Journal of Clinical and Diagnostic Research, 2, 2008,
1133-1138.

Satyanarayana T, Devi K, Mathews AA. Hepatoprotective
activity of Capparis sepiaria stem against carbon
tetrachloride-induced hepatotoxicty in rats, Journal of
Pharmaceutical Research and Health Care, 1(1), 2009, 34-
45.

Deshmukh P, Nandgude T, Rathode MS, Midha A, Jaiswal N.
Hepatoprotective activity of Calotropis gigantea root bark
experimental liver damage induced by D-Galactosamine in
rats, International Journal of Pharmaceutical Sciences and
Nanotechnology, 1(3), 2008, 281-286.

Aniyathi MJA, Latha PG, Manikili P, Suja SR, Shyamal S,
Shine VJ, Sini S, Anuja Gl, Shikha P, Vidyadharan MK,
Rajasekharan S. Evaluation of Hepatoprotective activity of
Capparis brevispina DC. stem bark, Natural Product
Radiance, 8(5), 2009, 514-519.

Datta S, Dhar S, Nayak SS and Dinda SC. Hepatoprotective
activity of Cyperus articulatus Linn. against paracetamol
induced hepatotoxicity in rats, Journal of Chemical and
Pharmaceutical Research, 5(1), 2013, 314-319.

Kumar BS, Gnanasekaran D, Jaishree V, Channabasavaraj
KP. Hepatoprotective activity of Coccinia indica leaves
extract, International Journal of Pharmaceutical and
Biomedical Research, 1(4), 2010, 154-156.

Vincent S, Vijayamirtharaj R, Wilson P, Jeevanatham P.
Hepatoprotective activity of ethyl acetate extract of aerial
part of Clerodendrum Phlomidis Linn in paracetamol
induced hepato-toxic in albino rats, International Journal of
PharmTech Research, 3(2), 2011, 884-888.

Devaraj S, Ismail S, Ramanathan S, Marimuthu S and Fei
YM. Evaluation of the hepatoprotective activity of
standardized ethanolic extract of Curcuma xanthorrhiza
Roxb, Journal of Medicinal Plants Research, 4(23), 2010,
2512-2517.

Thangakrishnakumari S, Nishanthini A, Muthukumarasamy
S, Mohan VR. Hepatoprotevtive and antioxidant activity of
Canscora perfoliata Lam (Gentianaceae) against CCl,
induced hepaatotoxicity in rats, International Journal of
Research in Ayurveda and Pharmacy , 3(6), 2012, 822-826.

Eidi A, Mortazavi P, Bazargan M, Zaringhalam .
Hepatoprotective activity of Cinnamon ethanolic extract
against CCl4-induced liver injury in rats. EXCLI Journal, 11,
2012, 495-507.

Ahmed J, Nirmal S, Dhasade V, Patil A, Kadam S, Pal S,
Mandal S, Pattan S. Hepatoprotective activity of methanol
extract of aerial parts of Delonix regia, Phytopharmacology,
1(5), 2011, 118-122.

Kumar SP, Jagannath PV, Chandra DS, Prasan ND.
Hepatoprotective activity of Endhyra fluctuans Lour. aerial
part against CCl, induced hepatotoxicity in rats,
International Journal of Research in Ayurveda and
Pharmacy, 3(6), 2012, 893-896.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

ISSN 0976 — 044X

Ashoka Babu VL, Arunachalam G, Jayaveera KN, Madhavan
V, Banu S. Hepatoprotective activity of methanolic extract
of Ecbolium viride (Forssk.) alston roots against
carbontetrachloride induced hepatotoxicity, International
Research Joournal of Pharmacy, 3(8), 2012, 251-253.

Kanaujia VK, Irchhaiya R, Singh HK, Kailasiya D, Verma M,
Yadav RD, Shivhare D. Evaluation of hepatoprotective
activity on the leaves of Ficus benjamina Linn. J. Nat. Prod.
Plant Resour, 1(3), 2011, 59-69.

Panda BB, Gaur K, Nema RK, Sharma CS, Jain AK, Jain CP.
Hepatoprotective activity of Jatropha gossypifolia against
carbon tetrachloride- induced hepatic injury in rats, Asian
Journal of Pharmaceutical and Clinical Research, 2(1), 2009,
50-54.

Takate SB, Pokharkar RD, Chopade VV, Gite VN. Hepato-
protective activity of the ethyl acetate extract of Launaea
intybacea (jacq) beauv in paracetamol induced hepato-
toxicity in albino rats, International Journal of
Pharmaceutical Sciences Review and Research, 1(2), 2010,
72-74.

Hogade MG, Patil KS, Wadkar GH, Mathapati SS, Dhumal
PB. Hepatoprotective activity of Morus alba (Linn.) leaves
extract against carbon tetrachloride induced hepatotoxicity
in rats, African Journal of Pharmacy and Pharmacology,
4(10), 2010, 731-734.

Chattopadhyay RR, Sarkar SK, Ganguly S, Medda C, Basu TK.
Hepatoprotective activity of Oclmum sanctum leaf extract
against paracetamol induced hepatic damage in rats ,
Indian Journal of Pharmacology, 24, 1992, 163-165.

Uhegbu FO, Elekwa |, Akubugwo El, Chinyere GC, lweala
EEJ. Analgesic and Hepatoprotective activity of methanolic
leaf extract of Ocimum gratissimum (L.), Research Journal
of Medicinal Plant, 6(1), 2012, 108-115.

Maheswari C, Maryammal R and Venkatanarayanan R.
Hepatoprotective activity of “Orthosiphon stamineus” on
liver damage caused by paracetamol in rats, Jordan Journal
of Biological Sciences, 1(3), 2008, 105-108.

Arun. K, Balasubramanian. U. Comapartive Study on
Hepatoprotective activity of Phyllanthus amarus and
Eclipta prostrata against alcohol induced in albino rats.
International Journal of Environmental Sciences, 2(1), 2011,
361-379.

Ezeonwu & Ugonna V. Hepatoprotective activity of bi-
herbal ethanolic extract of Phyllanthus niruri & Moringa
oliefera on CCl4 induced hepatic damage in albino rats,
Asian Journal of Biochemical and Pharmaceutical Research,
2(3), 2012, 33-38.

Manjunatha BK. Hepatoprotective activity of Pterocarpus
santalinus L.f., an endangered medicinal plant, Indian J
Pharmacol, 38(1), 2006, 25-28.

Kumar R, Kumar S, Patra A, Jayalakshmi S.
Hepatoprotective activity of aerial parts of Plumbago
zeylanica linn against carbon tetrachloride-induced
hepatotoxicity in rats, International Journal of Pharmacy
and Pharmaceutical Sciences, 1(1), 2009, 171-175.

Roy CK, Kamath JV, Asad M. Hepatoprotective activity of
Psidium guajava Linn. leaf extract, International Journal of
Experimental Biology, 44, 2006, 305-311.

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

169



Int. J. Pharm. Sci. Rev. Res., 20(1), May — Jun 2013; n° 28, 165-170

50.

51.

52.

53.

54.

Malar HLV and Bai SMM. Hepato-protective activity of
Phyllanthus emblica against paracetamol induced hepatic
damage in wister albino rats, African Journal of Basic &
Applied Sciences, 1(1-2), 2009, 21-25.

Jothy SL, Aziz A, Chen Y and Sasidharan S. Antioxidant
activity and hepatoprotective potential of Polyalthia
longifolia and Cassia spectabilis leaves against
paracetamol-induced  liver  injury,  Evidence-Based
Complementary and Alternative Medicine, 2012, 1-10.

Dhanabal SP, Rahul Jain, Priyanka Dwarampudi L,
Muruganantham N, Raghu PS. Hepatoprotective activity of
Santolina chamaecyparissus Linn against D-Galactosamine
Induced  Hepatotoxicity in  Rats, Pharmacognosy
Communications, 2(2), 2012, 67-70.

Elhag RAM, Badwi SMAE, Bakhiet AO and Galal M.
Hepatoprotective activity of Solanum nigrum extracts on
chemically induced liver damage in rats, Journal of
Veterinary Medicine and Animal Health, 3(4), 2011, 45-50.

Prakash T, Fadadu SD, Sharma UR, Surendra V, Goli D,
Stamina P and Kotresha D. Hepatoprotective activity of
leaves of Rhododendron arboreum in CCl4 induced

55.

56.

57.

58.

ISSN 0976 — 044X

hepatotoxicity in rats, Journal of Medicinal Plants Research,
2(11), 2008, 315-320.

Singh D, Gupta RS. Hepatoprotective Activity of Methanol
Extract of Tecomella undulate against Alcohol and
Paracetamol Induced Hepatotoxicity in rats, Life Sciences
and Medicine Research, 2011, 1-8.

Tanwar M, Sharma A, Swarnkar KP, Singhal M, Yadav K.
Antioxidant and hepatoprotective activity of Trichosanthes
dioica Roxb. on paracetamol induced toxicity, International
Journal of Pharmaceutical Studies and Research, 2(1), 2011,
110-121.

Adinarayana K, Jayaveera KN, Rao PM, Chetty CM, Sandeep
DK, Swetha C, Saleem TSM. Acute toxicity and
hepatoprotective effect of methanolic extract of Tephrosia
calophylla, Research Journal of Medicinal Plant, 5(3), 2011,
266-273.

Gujrati V, Patel N, Rao VN, Nandakumar K, Gouda TS,
Shalam M, Kumar SMS. Hepatoprotective activity of
alcoholic and aqueous extracts of leaves of Tylophora
indica (Linn.) in rats, Indian J Pharmacol, 39(1), 2007, 43-47.

Source of Support: Nil, Conflict of Interest: None.

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

170



