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Abstract

The liver is the largest organ of the body and the main site of essential biochemical reactions in the human body.
This is useful for detoxification of toxic substances and the production of biological molecules. Therefore, liver
damage leads to severe consequences. Because herbs and herbal antioxidants are used to detoxify and treat liver
disorders, this review was conducted to report the most important medicinal plants affecting liver disorders and
diseases. Key terms liver cancer, medicinal plants, liver disorder and medicinal plants, liver disease and medicinal
plants, effect of extract and essential oil of effective medicinal plants on liver tissues in rats, mice, and laboratory
mice, and effect of extract and essential oil of medicinal plants on liver disease were used to retrieve relevant
publications indexed in databases IranMedex, Irandoc, ISI, PubMed, Scopus, SID, Magiran, and Google Scholar.
Based on the evidence found in this review, the medicinal plants Zingiber officinale, Cucurbita pepo, Citrus
reticulate, Petroselinum crispum, Andrographis paniculata, Silybum marianum, Camellia sinensis, Nasturtium
officinale, Physalis peruviana, Thonningia sanguinea, Nigella sativa, Cichorium intybus L., Terminalia catappa,
Glycyrrhiza glabra, Curcuma zanthorrhiza, Hibiscus sabdariffa, Vaccinium vitis-idaea, Salvia miltiorrhiza,
Kigelia africana, Alchornea cordifolia, Boerhavia diffusa, Schisandrae chinensis, Tinospora cordifolia, Brassica
rapa subsp. rapa, Lygodium flexuosum, Carica papaya, Solanum fastigiatum, and Cheilanthes farinosa are some
of the most important medicinal plants affecting liver disorders and diseases.
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INTRODUCTION chemicals cause damage to the hepatocytes by inducing lipid
peroxidation and other oxidative effects.l*! Antioxidants have

he liver is the largest organ of the also shown to reduce this toxicity.l>®! Natural antioxidants in

I body and the main site of essential  many compounds are classified as secondary metabolites.
biochemical reactions in the human  For example, polyphenols (phenolic acids and flavonoids)

body. This is useful for detoxification of  apq terpenoids (carotenoids) and the consumption of foods
toxins  and the .production of biological containing these compounds in large quantities play an
molecules. Thus, liver damage leads to severe 0 1tant role in preventing many diseases."™ Remedies

[1.2) i i . . .
consequences. Th.e fiver P lays. an mpor@nt g ived from plant extracts are increasingly used to treat
role in many essential physiological processes

such as glucose homeostasis, the production of
essential proteins, the production of lipoprotein
and lipids, the production and secretion of bile
acids, and vitamin storage.’! This damage is
caused by chronic alcohol abuse, viral hepatitis,
or inherited metabolic disorder. Liver damage
is associated with cell necrosis, fibrosis,
increase in tissue lipid peroxidation, and
decrease in tissue glutathione levels. Most toxic
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Result

Country Year
of study

Origin of
plant

Common

Family
name

Part of

plant

Scientific
Name

name

(35]

2010 in vivo In that study, the aqueous extract of Cheilanthes

India

Forsk or silver fern In warm, dry, rocky

Leaves Pteridaceae

Cheilanthes
farinosa

farinosa significantly reduced the count of liver

regions in Southern
Europe and parts of
Asia, such as India

and America

cancer cells, the Hep3B population. The time- and
dose-dependent effects of the aqueous extract of

this plant on Hep3B proliferation, according to the
MTT assay, showed that in the treated cells, the

dose and time dependence decreased. The most
marked reduction in viability by the plant extract

was obtained when the cells treated after 72 h of

incubation were exposed to the extract

ALP: Alkaline phosphatase, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, y-GT: Gamma-glutamyl transferase, LDH: Lactate dehydrogenase, TNF: Tumor necrosis factor,

ROS: Reactive oxygen species, BDL: Bile duct ligation, SMPS: Salvia miltiorrhiza polysaccharide, MDA: Malondialdehyde, TBARS: Thiobarbituric acid reactive substances
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various types of clinical illnesses.’'®? More attention has
recently been paid to the protective effects of natural
antioxidants against the toxicity of various, especially in
cases where free radicals are produced.’*!

Ancient societies have used herbal medicines to induce
health conditions including hepatoprotection. The popularity
of herbal drugs is increasing, and at least a quarter of patients
with liver disease use medicinal plants.['"'?l The World Health
Organization estimates that 80% of the population of some
Asian and African countries currently use herbal medicines
for some aspects of primary health care.

Some medicinal plants produce strong and optimal
hepatoprotective effects.l'*! Given medicinal plants and
plant antioxidants are used to detoxify and treat liver
disorders,!>'9) this review was conducted to report the most
important medicinal plants affecting liver disorders and
diseases.

MATERIALS AND METHODS

The data of this review were obtained using key terms
liver cancer, medicinal plants, liver disorder and medicinal
plants, liver disease and medicinal plants, effect of extract
and essential oil of effective medicinal plants on liver tissues
in rats, mice, and laboratory mice, and effect of extract and
essential oil of medicinal plants on liver disease to retrieve
relevant publications indexed in databases IranMedex,
Irandoc, ISI, PubMed, Scopus, SID, Magiran, and Google
Scholar.

RESULTS

Based on the evidence found in this review, the medicinal
plants Zingiber officinale, Cucurbita pepo, Citrus reticulate,
Petroselinum crispum, Andrographis paniculata, Silybum
marianum, Camellia sinensis, Nasturtium Olfficinale,
Physalis peruviana, Thonningia sanguinea, Nigella sativa,
Cichorium intybus L., Terminalia catappa, Glycyrrhiza
glabra, Curcuma zanthorrhiza, Hibiscus sabdariffa,
Vaccinium vitis-idaea, Salvia miltiorrhiza, Kigelia africana,
Alchornea cordifolia, Boerhavia diffusa, Schisandrae
chinensis, Tinospora cordifolia, Brassica rapa subsp. Rapa,
Lygodium flexuosum, Carica papaya, Solanum fastigiatum,
and Cheilanthes farinosa are some of the most important
medicinal plants effective on liver diseases and liver cancer
[Table 1].

DISCUSSION

Plants contain various compounds by which they can confer
hepatoprotection against hepatotoxic agents. The most important
of these components are polyphenols, organic acids, carotenoids,




xanthines, glycosides, alkaloids, lignans, monoterpenes,
coumarins, essential oils, and flavonoids.®® From several
hepatoprotective plants which have been reported till now, the
most important plants were described in this review. The Opuntia
genus has good capacity for hepatoprotection. The plants of
this genus other than liver disease are usually used against
dyspnea, ulcers, and glaucoma. Opuntia ficus-indica can be
used to reduce the hepatotoxicity induced by organophosphorus
chlorpyrifos.®” Ethanol-induced hepatotoxicity in rats was
reduced by prickly pear juice. Histopathological markers
and lipid oxidation were also decreased. These effects were
suggested to be due to the plant capability of counteracting
free-radical chain reactions, as well as enhancing endogenous
antioxidant capacities.’™ Matricaria chamomilla contains more
than 100 components with biological activities. This plant
influences the cytochrome P450 activity. The rats fed with this
plant, decreased the activity of CYP1A2 isoform by about 40%
in comparison to control group.?”’ The hydroalcoholic extract
of Chamomile capitula reduced paracetamol-induced injury in
rats. S. marianum has also been shown a good effect in treatment
or protection of liver damage.*” Although different mechanisms
have been suggested for liver protection of various plants,
stabilization of cell membrane and decreasing toxin penetration
to hepatocytes, stimulation of hepatocyte regeneration,
increasing SOD activity, enhancement of hepatocyte protein
production, reduction of lipid peroxidation, and increasing
glutathione tissue concentration are the most important ones
which have been reported. This prevents hepatotoxic agents
from entering the hepatocytes. S. marianum is one of the most
important of these plants which imposes a good liver protection
by most of these mechanisms.”#*? Hepatotoxicity is always
associated with oxidative stress and inflammation. Antioxidant
activity of plants is a general mechanism by which most of
plants impose their liver protection. A lot of plants presented in
this article have been shown to possess antioxidant property.t*-+!
Some of the presented plants here, as well as other plants, have
anti-inflammatory activities which may impact on liver toxicity
of toxic agents.’! Fatty liver and lipid peroxidation are
also important parameters of lipid toxicity. A lot of the plants
presented here and other plants have hypolipidemic activities
and/or reduce lipid peroxidation.5%! Furthermore, medicinal
plants usually have multiple effects.’*¢!621 Hence, other than
hepatoprotective activity, they may have extra beneficial effects
on patient.

CONCLUSION

This herbal plants as antioxidant and natural sources and they
are some of the most important medicinal plants affecting
liver disorders and diseases.

REFERENCES

1. Poli G, Parola M. Oxidative damage and fibrogenesis.
Free Radic Biol Med 1997;22:287-305.

International Journal of Green Pharmacy ¢ July-Sep 2018 (Suppl) ¢ 12 (3) | S470

2. Sies H. Strategies of antioxidant defence. Eur J Biochem
1993;215:213-9.

3. Androli T, Carpenter C, Griggs R, Benjamin I. Diseases
of the liver and biliary system. In: Cecil’s Essentials of
Medicine. 7th ed. USA: WB Saunders Company; 2007.
p. 23.

4. Rahimi-Madiseh M, Karimian P, Kafeshani M,
Rafieian-Kopaei M. The effects of ethanol extract of
Berberis vulgaris fruit on histopathological changes and
biochemical markers of the liver damage in diabetic rats.
Iran J Basic Med Sci 2017;20:552-6.

5. Soosani B, Sazegar H. Effects of thymus daenensis
on inflammatory factors and liver toxicity induced by
thioacetamide in rats. J] Herbmed Pharm 2018;7:56-60.

6. Heidarian E, Rafician-Kopaei M. Protective effect of
artichoke (Cynara scolymus) leaf extract against lead
toxicity in rat. Pharm Biol 2013;51:1104-9.

7. Karimi A, Mohammadi-Kamalabadi M, Rafieian-
Kopaei M, Amjad L, Salimzadeh I. Determination of
antioxidant activity, phenolic contents and antiviral
potential of methanol extract of Euphorbia spinidens Bornm
(Euphorbiaceae). Trop J Pharm Res 2016;15:759-64.

8. Rahimi-Madiseh M,  Lorigoini Z, Zamani-
Gharaghoshi H, Rafieian-Kopaei M. Berberis vulgaris:
Specifications and traditional uses. Iran J Basic Med Sci
2017;20:569-87.

9. Rabiei Z, Naderi S, Rafieian-Kopaei M. Study of
antidepressant effects of grape seed oil in male mice
using tail suspension and forced swim tests. Bangladesh
J Pharm 2017;12:397-402.

10. Bahmani M, Sarrafchi A, Shirzad H, Asgari S, Rafieian-
Kopaei M. Cardiovascular toxicity of cyclooxygenase
inhibitors and promising natural substitutes. Curr Pharm
Des 2017;23:952-60.

11. Jamshidi-Kia F, Lorigooini Z, Amini-Khoei H. Medicinal
plants: Past history and future perspective. J] Herbmed
Pharm 2018;7:1-7.

12. Germand MP, D’Angelo V, Sanogo R, Catania S,
Alma R, De Pasquale R, et al. Hepatoprotective and
antibacterial effects of extracts from Trichilia emetica
Vahl. (Meliaceae). J Ethnopharmacol 2005;96:227-32.

13. Mehri N, Felehgari H, Harchegani AL, Behrooj H,
Kheiripour N, Ghasemi H, et al. Hepatoprotective effect
of the root extract of green tea against malathion-induced
oxidative stress in rats. J Herbmed Pharm 2016;5:116-9.

14. Mohammadian A, Moradkhani S, Ataie S, Shayesteh TH,
Sedaghat M, Kheiripour N, ef al. Antioxidative and
hepatoprotective effects of hydroalcoholic extract
of Artemisia absinthium L. In rat. J] Herbmed Pharm
2016;5:29-32.

15. Chen JW, Zhu ZQ, Hu TX, Zhu DY. Structure-activity
relationship of natural flavonoids in hydroxyl radical-
scavenging effects. Acta Pharm Sin 2002;23:667-72.

16. Bruck R, Shirin H, Aeed H, Matas Z, Hochman A,
Pines M, et al. Prevention of hepatic cirrhosis in rats by
hydroxyl radical scavengers. J Hepatol 2001;35:457-64.

17. Seif HS. Physiological changes due to hepatotoxicity




erbal plants

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

and the protective role of some medicinal plants. Beni-
Suef Univ J Basic Appl Sci 2016;5:134-46.

Zargari F, Ghorbanihaghjo A, Babaei H, Farajnia S,
Roodbari NH. The effect of hydroalcoholic extract of
Nasturtium officinale R. Br on antioxidant status and
DNA damage in liver and kidney rats exposed to arsenic.
Majallah-i pizishki-i Danishgah-i Ulum-i Pizishki va
Khadamat-i Bihdashti-i Darmani-i Tabriz 2014;36:44.
Arun M, Asha VV. Preliminary studies on antihepatotoxic
effect of Physalis peruviana Linn. (Solanaceae) against
carbon tetrachloride induced acute liver injury in rats. J
Ethnopharmacol 2007;111:110-4.

Gyamfi MA, Hokama N, Oppong-Boachie K, Aniya Y.
Inhibitory effects of the medicinal herb, Thonningia san
Gunea, on liver drug metabolizing enzymes of rats. Hum
Exp Toxicol 2000;19:623-31.

Zakaria HR, Salem AM. Amelioration of paracetamol
hepatotoxicity and oxidative stress on mice liver with
silymarin and Nigella sativa extract supplements. Asian
Pac J Trop Biomed 2015;5:521-31.

Kinoshita S, Inoue Y, Nakama S, Ichiba T, Aniya Y.
Antioxidant and hepatoprotective actions of medicinal
herb, Terminalia catappa L. From Okinawa island and
its tannin corilagin. Phytomedicine 2007;14:755-62.
Huo HZ, Wang B, Liang YK, Bao YY, Gu Y.
Hepatoprotective and antioxidant effects of licorice
extract against CCly-induced oxidative damage in rats.
Int J Mol Sci 2011;12:6529-43.

Lin SC, Teng CW, Lin CC, Lin YH, Supriyatna S.
Protective and therapeutic effect of the Indonesian
medicinal herb Curcuma xanthorrhiza on B-D-
galactosamine-induced liver damage. Phytother Res
1996;10:131-5.

Liu JY, Chen CC, Wang WH, Hsu JD, Yang MY,
Wang CJ, et al. The protective effects of Hibiscus
sabdariffa extract on CCl4-induced liver fibrosis in rats.
Food Chem Toxicol 2006;44:336-43.

Myagmar BE, Shinno E, Ichiba T, Aniya Y. Antioxidant
activity of medicinal herb Rhodococcum vitis-
idaea on galactosamine-induced liver injury in rats.
Phytomedicine 2004;11:416-23.

Nan JX, Park EJ, Kang HC, Park PH, Kim JY, Sohn DH,
et al. Anti-fibrotic effects of a hot-water extract from
Salvia miltiorrhiza roots on liver fibrosis induced
by biliary obstruction in rats. J Pharm Pharmacol
2001;53:197-204.

Olaleye MT, Rocha BT. Acetaminophen-induced liver
damage in mice: Effects of some medicinal plants
on the oxidative defense system. Exp Toxicol Pathol
2008;59:319-27.

Song YH,LiuQ,LvZP,ChenYY, ZhouYC, Sun XG, et al.
Protection of a polysaccharide from Salvia miltiorrhiza,
a Chinese medicinal herb, against immunological liver
injury in mice. Int J Biol Macromol 2008;43:170-5.

Yan F, Zhang QY, Jiao L, Han T, Zhang H, Qin LP,
et al. Synergistic hepatoprotective effect of Schisandrae
lignans with Astragalus polysaccharides on chronic liver

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

International Journal of Green Pharmacy ¢ July-Sep 2018 (Suppl) * 12 (3) | S471

injury in rats. Phytomedicine 2009;16:805-13.
Adhvaryu MR, Reddy N, Parabia MH. Effects of
four Indian medicinal herbs on isoniazid-, rifampicin-
and  pyrazinamide-induced  hepatic  injury  and
immunosuppression in guinea pigs. World J Gastroenterol
2007;13:3199-205.

Wills PJ, Asha VV. Protective effect of Lygodium
flexuosum (L.) sw. Extract against carbon tetrachloride-
induced acute liver injury in rats. J Ethnopharmacol
2006;108:320-6.

Tana SA, Ramosb S, Martinb MA, Mateosb R,
Harveyc M, Ramanathand S, ef al. Protective effects of
papaya extracts on tert-butyl hydroperoxide mediated
oxidative injury to human liver cells (An in-vitro study).
Free Radic Antioxid 2012;2:10-9.

Sabir SM, Rocha JB. Antioxidant and hepatoprotective
activity of aqueous extract of Solanum fastigiatum (false
“jurubeba”) against paracetamol-induced liver damage
in mice. J Ethnopharmacol 2008;120:226-32.

Radhika NK, Sreejith PS, Asha VV. Cytotoxic and
apoptotic activity of Cheilanthes farinosa (Forsk.) Kaulf.
Against human hepatoma, hep3B cells. J Ethnopharmacol
2010;128:166-71.

Bhawna S, Kumar SU. Hepatoprotective activity of some
indigenous plants. Int J Pharm Tech Res 2009;4:1330-4.
Ncibi S, Ben Othman M, Akacha A, Krifi MN,
Zourgui L. Opuntia ficus indica extract protects against
chlorpyrifos-induced damage on mice liver. Food Chem
Toxicol 2008;46:797-802.

Alimi H, Hfaeidh N, Mbarki S, Bouoni Z, Sakly M, Ben
Rouma K, et al. Evaluation of Opuntia ficus indica f.
Inermis fruit juice hepatoprotective effect upon ethanol
toxicity in rats. Gen Physiol Biophys 2012;31:335-42.
Maliakal PP, Wanwimolruk S. Effect of herbal teas on
hepatic drug metabolizing enzymes in rats. J Pharm
Pharmacol 2001;53:1323-9.

Shaker E,Mahmoud H,MnaaS. Silymarin, the antioxidant
component and Silybum marianum extracts prevent liver
damage. Food Chem Toxicol 2010;48:803-6.

Silymarin AZ. Natural Flavonolignans from Milk
Thistle. London, SE19SG - United Kingdom: InTech;
2012. p. 255-72.

Madrigal-Santillan E, Madrigal-Bujaidar E, Alvarez-
Gonzalez I, Sumaya-Martinez MT, Gutiérrez-Salinas J,
Bautista M, et al. Review of natural products with
hepatoprotective effects. World J Gastroenterol
2014;20:14787-804.

Rahimi-Madiseh M, Heidarian E, Kheiri S,
Rafieian-Kopaei M. Effect of hydroalcoholic Allium
ampeloprasum extract on oxidative stress, diabetes
mellitus and dyslipidemia in alloxan-induced diabetic
rats. Biomed Pharmacother 2017;86:363-7.

Asgharzade S, Rafieian-Kopaei M, Mirzaeian A, Reiisi S,
Salimzadeh L. Aloe vera toxic effects: Expression of
inducible nitric oxide synthase (iNOS) in testis of wistar
rat. Iran J Basic Med Sci 2015;18:967-73.

Shirzad H, Shahrani M, Rafieian-Kopaei M. Comparison




46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

of morphine and tramadol effects on phagocytic
activity of mice peritoneal phagocytes in vivo. Int
Immunopharmacol 2009;9:968-70.

Sarrafchi A, Bahmani M, Shirzad H, Rafieian-Kopaei M.
Oxidative stress and parkinson’s disease: New hopes
in treatment with herbal antioxidants. Curr Pharm Des
2016;22:238-46.

Saloufou KI, Boyode P, Simalou O, Eloh K, Idoh K,
Melila M, et al. Chemical composition and antioxidant
activities of different parts of Ficus sur. J Herbmed
Pharm 2018;7:185-92.

Rabiei Z, Rafieian-Kopaei M, Mokhtari S, Shahrani M.
Effect of dietary ethanolic extract of Lavandula
officinalis on serum lipids profile in rats. Iran J Pharm
Res 2014;13:1295-301.

Bahmani M, Sarrafchi A, Shirzad H, Rafieian-Kopaei M.
Autism: Pathophysiology and promising herbal
remedies. Curr Pharm Des 2016;22:277-85.
Nazarian-Samani Z, Sewell RDE, Lorigooini Z,
Rafieian-Kopaei M. Medicinal plants with multiple
effects on diabetes mellitus and its complications: A
Systematic review. Curr Diab Rep 2018;18:72.

Kazemi S, Shirzad H, Rafieian-Kopaei M. Recent
findings in molecular basis of inflammation and anti-
inflammatory plants. Curr Pharm Des 2018;24:1551-62.
Shayganni E, Bahmani M, Asgary S, Rafieian-Kopaei M.
Inflammaging and cardiovascular disease: Management
by medicinal plants. Phytomedicine 2016;23:1119-26.
Rouhi-Boroujeni H, Heidarian E, Rouhi-Boroujeni H,
Deris F, Rafieian-Kopaei M. Medicinal plants with
multiple effects on cardiovascular diseases: A Systematic
review. Curr Pharm Des 2017;23:999-1015.

Hosseini  Z, Lorigooini Z, Rafician-Kopaei M,
Shirmardi HA, Solati K. A review of botany and
pharmacological effect and chemical composition of
Echinophora species growing in Iran. Pharmacognosy
Research2 017;9(4):305-12.

Asadi-Samani M, Bagheri N, Rafieian-Kopaei M,

International Journal of Green Pharmacy ¢ July-Sep 2018 (Suppl) * 12 (3) | S472

Shirzad H. Inhibition of th1 and th17 cells by medicinal
plants and their derivatives: A Systematic review.
Phytother Res 2017;31:1128-39.

56. Asgary S, Sahebkar A, Afshani MR, Keshvari M,
Haghjooyjavanmard S, Rafieian-Kopaei M, et al.
Clinical evaluation of blood pressure lowering,
endothelial function improving, hypolipidemic and
anti-inflammatory effects of pomegranate juice in
hypertensive subjects. Phytother Res 2014;28:193-9.

57. Islam D, Huque A, Mohanta LC, Das SK, Sultana A,
Lipy EP, et al. Hypoglycemic and hypolipidemic
effects of Nelumbo nucifera flower in long-Evans rats. J
Herbmed Pharm 2018;7:148-54.

58. Asgari S, Setorki M, Rafieian-Kopaei M, Heidarian E,
Shahinfard N, Ansari R, et al. Postprandial hypolipidemic
and hypoglycemic effects of Allium hertifolium and
Sesamum indicum on hypercholesterolemic rabbits. Afr
J Pharm Pharm 2012;6:1131-5.

59. Setorki M, Nazari B, Asgary S, Azadbakht L, Rafieian-
Kopaei M. Anti-atherosclerotic effects of verjuice
on hypocholesterolemic rabbits. Afr J Pharm Pharm
2011;5:1038-45.

60. Jalaly L, Sharifi G, Faramarzi M, Nematollahi A,
Rafieian-kopaei M, Amiri M, et al. Comparison of
the effects of Crataegus oxyacantha extract, aerobic
exercise and their combination on the serum levels of
ICAM-1 and E-selectin in patients with stable angina
pectoris. Daru 2015;23:54.

61. Bahmani M, Zargaran A, Rafieian-Kopaei M.
Identification of medicinal plants of Urmia for treatment
of gastrointestinal disorders. Rev Bras Farmacogn
2014;24:468-80.

62. RabieiZ, GholamiM, Rafieian-Kopaei M. Antidepressant
effects of Mentha pulegium in mice. Bangladesh J Pharm
2016;11:711-5.

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




