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Abstract 
 

Liver fibrosis is a disease that is created due to the excessive accumulation of extracellular matrix 

proteins such as collagen. Advanced liver fibrosis leads to cirrhosis and eventually to liver cancer 

which are irreversible conditions. Hence, attention to initial stages of disease and its treatment has a 

vital role in these patients. Synthetic drugs utilized to remedy liver diseases often have side effects 

and thus, treatment method should be changed to alternative medicines, especially herbal remedies 

or their derivatives. Today alternative medicine has gained special attention, because of their lasting 

term curative power and poor side effects. In this review, we explained some plant-derived 

compounds which play an effective role in healing of liver injuries. We also somewhat mentioned the 

mechanism of action of these components. Future works should focus on the molecular pathways 

these compounds in order to determine the potential applications of these medicines. 
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Introduction 
Liver is an important organ in human body that 

regulates glycogen accumulation, plasma protein 

production and detoxification )1,2(. Since liver 

is involved in the detoxification of chemicals, it 

is exposed to many diseases. The statistical study 

showed that more than 10% of the world 

population suffers from liver diseases. Hepatitis, 

fatty liver, fibrosis, cirrhosis and alcoholic are 

the most common liver diseases (1,3). 

Since synthetic drugs utilized to remedy liver 

diseases often have side effects, herbal medicine 

has been considered as an alternative method in 

treating liver disease. The advantages of herbal 

medicine are their safety and lasting term 

curative power.  It is shown that natural 

compounds almost are hepatoprotective agents 

and can be considered for treating liver disease.  

 

 

 

 
 

Herbal remedies have a fundamental function in 

the treatment of liver disease in Europe and US 

(1,3).  

Among liver diseases, fibrosis is more 

important.  It is the result of reversible repair 

response to a chronic liver injury that is 

diagnosed by extracellular matrix accumulation 

(4,5). The variety of causes of liver injury can be 

viral, chronic alcoholism, drug induced, 

cholestatic, toxins, infections, non- alcoholic 

steatohepatitis (NASH), auto-immune hepatitis 

(5,6). Hepatic stellate cells (HSCs) after liver 

injury converted to myofibroblast like phenotype 

with characteristics of proliferation, fibrogenesis 

and contractility that lead to fibrosis (5,7). 

Fibrosis can lead to cirrhosis and eventually to 

liver cancer. Rapid rise in deaths from liver 

disease 0.8 million deaths in 1990 and 1.2 million 

deaths in 2013, has reported (8). The fifth 

common cancer is Hepatocellular carcinoma 

(HCC). Therefore, attention to liver function is in 

priority (9). Today, alternative medicine has been 
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considered as an effective therapeutic strategy in 

medical remedy (10-12). Extensive use of 

alternative medicine in chronic diseases prevents 

illness associated with ordinary health care (13). 

Almost a large number of people use herbal 

medication for their early health care (1). The 

beneficial effects of a number of plant 

derivatives against hepatic fibrosis in cell culture 

(in vitro) and in animal models (in vivo) have 

been proven (1,14-16). The present review article 

evaluated the effects of forty plants or their 

ingredients on attenuation of liver fibrosis in in 

vitro and in vivo studies.  

 
Materials & Methods 

To conduct this review article, relative articles 

were gathered on liver fibrosis since 1988 to 

2019 from PubMed database, Google Scholar 

search. Search by keywords such as plant, plant 

extracts, herbs, alternative medicine, liver 

fibrosis and anti-fibrotic activity occurred.  

 
Results  

The use of medicinal plant-based products and 

derivatives is considered as a convenient and 

effective method for improving liver fibrosis. 

Forty articles were included in this study. The 

articles were assessed and summarized in Table 

1. However, we explained some of the most 

important medicinal plants such as silymarin, 

armepavine, plumbagin, total saponins, Puerarin 

rhein, glycyrrhetinic acid, ginseng, crocin and 

crocetin, resveratrol, curcumin, and salvianolic 

acid in the discussion.  

Table 1. The names of the herbs/botanicals together with the extract used or the compound isolated from a particular herb. 

No Plant 

Part/Extract/

Active 

ingredient 

Experimental 

model 

Type of 

study 

Biomarkers/parameters 

affected 
Ref. 

1 
Gundelia 

tournefortii 

hydroalcoholic 

extract 
CCl4 induced In vivo 

↓ serum AST, ALT, LDH and 

alleviation of histopathological 

damages of liver. 

(17) 

2 
Silybummarianu

m 
Silymarin CCl4 induced In vivo 

↓ serum  AST, ALT  and  the 

liver hydroxyproline and 

CTGF. 

(18) 

3 
Salvia 

miltiorrhiza 

water-soluble 

extract 
CCl4 induced In vivo 

↓ the mRNA expression  TGF-

b1,TIMP 1,procollagen)of 

liver. 

(19) 

4 

Rosa 

laevigata Michx 

Fruit 

total saponins CCl4 induced In vivo 

↓the liver hydroxyproline, α-

SMA, collagen I, collagen III 

and FN. 

(20) 

5 

Silybummarianu

m and  

Sitagliptin 

Silymarin and  

Dipeptidyl 

peptidase 4 

inhibitor 

(DPP4-I), 

CCl4 induced In vivo 

↓serumALT, AST, ALP, and 

GGT, 

↓liver TGF-b1, 4-

hydroxyproline, MDAand↓ 

SMA expression. 

(21) 

6 
Coriandrum 

sativum 
leaf extract CCl4 induced In vivo 

↓serumALT, AST and TBARS 

levels. ↑liver enzymesactivity 

SOD, CAT. 

(22) 

7 
Pomegranate 

peels 

Methanolic 

extract 
CCl4 induced In vivo 

↓serumALT, AST and TB 

↓ liver Hydroxyproline and 

.↓serum levels ofHA, LN and 

PC III as the indexes of liver 

fibrosis 

(23) 

8 Pueraria lobata Puerarin CCl4 induced In vivo 

↓serum ALT, AST, ALP,LDH 

and 

↑liver  enzymes activity  SOD 

,CAT ,GPX 

(24) 
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9 

Aloe vera and 

Silybum 

marianum 

Against 

Aloe vera and 

silymarin. 
CCl4 induced In vivo 

↓the mRNA expression of 

TLMP, TNF-alpha, iNOS.  

↓serum ALT, AST and ↓liver 

hydroxyprolin. 

(25) 

10 
Gan-fu-kang 

(GFK) 
Angelica CCl4 induced In vivo 

↓ serum ALT, AST, HA, LN, 

PCIII, ↓ the mRNA expression 

of  α-SMA,TIMP liver 

(26) 

11 
PienTze Huang 

Gan Bao (GB) 
silymarin CCl4 induced In vivo 

↓serum ALT, AST, ALP, 

GGT. 

↓the mRNA expression of 

TNF-alpha, IL-1 beta. 

(27) 

12 
Taraphochlamys 

affinisa 
total saporins CCl4 induced In vivo 

↓ serum ALT, AST,ALP , 

TNF-alpha and liver MDA 
(28) 

13 

Wood fordia 

Fruticosa Kurz  

flowers 

Methanolicext

rac 
CCl4 induced In vivo 

↓ serum ALT, AST ALP,    

LDH and ↓Liver 

Hydroxyproline and MDA 

(29) 

14 Prunella Vulgaris 
Aqueous 

Extract 
CCl4 induced In vivo 

↓ serum ALT, AST, IL-4,IL-8, 

MMP, PDGF, TGF-beta 

,HA,TNF-alfa 

(30) 

15 
Artemisia 

capillaris 

Aqueous 

Extract 
CCl4 induced In vivo 

↓ serum ALT, AST, ALP, 

↓ liver Hydroxyproline and 

MDA. 

↑  activity SOD ,CAT ,  liver,  

↓ the mRNA expression  TGF-

beta , PDGF-beta 

(31) 

16 Rhus javanica 
Ethanol 

extract 
Activated HSCs In vitro 

↓the mRNA expression  Col 1 

a2, TGF-b, a-SMA 
(32) 

17 Punica granatum Peel 
Biliary 

obstructed 
In vivo 

↓serum AST, ALT, LDH and ↓ 

liver MDA, MPO activity and 

collagen 

(33) 

18 
Plumbago 

zeylanica 
Plumbagin CCl4 induced 

In vivo 

and in 

vitro 

↓the mRNA expression   

phosphorylation EGFR , 

STAT3  and 𝛼-SMA, EGFR in 

both fibrotic liver and HB-

EGF treated HSC-T6 cells. 

(34) 

19 Pureria lobata Puerarin 
Alchol þ CCl4 

induced 
In vivo 

↓serum AST, ALT, mRNA 

expression bcl-2 
(35) 

20 Rheum officinale Rhein CCl4 induced In vivo 

↓serum  ALT,,   HA, III (PC-

III), and ↓mRNA expression 

alpha-SMA, TGF-beta1 liver, 

(36) 

21 Turmeric Curcumin CCl4 induced In vivo 
↑total glutathione.↓serum 

AST, ALT. 
(37) 

22 
Salvia 

miltiorrhiza 

Salvionolic 

acid 
CCl4 induced In vivo 

↓the mRNA expression TGF-

b1, PCI and III and TIMP liver 
(38) 

23 
Glycyrrhiza 

glabra 

Glycyrrhetinic 

Acid 
CCl4 induced In vivo 

↓serum ALT, AST,  ↑mRNA  

expression Nrf2 its target 

genes such as SOD3, CAT 

(39) 
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24 Panax ginseng Ginseng CCl4 induced In vivo 

↓serum ALT, AST, and m 

RNA expression  TGF-b, a-

SMA 

(40) 

25 
Nelumbo 

nucifera 
Armepavine 

TNF-a or 

lipopolysaccha

ride 

and  bile duct 

ligation 

In vivo 

and in 

vitro 

↓mRNAexpression, of TNF-

α- , α-SMA  and  collagen 

1α2,   in HSCs. And  TGF-

β1, TIMP1, and  collagen 

1α2,   liver 

(41) 

26 

Haobieyanqy in 

Ruanjian 

Decoction 

Whole plant 

extract 
CCl4 induced In vivo 

↓Serum HA, CIV , PCIII , 

LN, and↓the  mRNA 

expression, TGFβ1 and 

Smad3 

(42) 

27 

 

Arachniod 

esexilis 

 

ethanol 

extract 

 

CCl4 induced In vivo 

↓Serum ALT, AST and  

MDA liver, ↑SOD activity 

liver 

(43) 

28 
lumnitzera 

racemose 
Leaf extract CCl4 induced In vivo 

↓Serum ALT, AST, ALP, 

LDH 
(44) 

29 

Mistletoe 

(Viscum 

coloratum 

 

Mistletoe.extr

act 
CCl4 induced 

In vivo 

and in 

vitro 

↓mRNA expression, TGFβ1, 

TGFβ1 receptor, α-SMA  

liver,  TGFβ1,TGFβ1 

receptor, α-SMA, smad 2, 

TIMP in vitro 

(45) 

30 
Bupleurum 

falcatum 

saikosaponin-

d 
CCl4 induced In vivo 

↓Serum ALT, HA,LA, TG, 

and liver hydroxyprolin↓ 

mRNA expression TNF- α 

,IL-6 liver 

(46) 

31 Jin SanE 
Radix 

curcumae, 
CCl4 induced In vivo 

↓Serum ALT,AST,HA, 

↓mRNA expression TGFβ1, 

smad 3 liver 

(47) 

32 
Zataria 

multiflora Boiss 
essential oil 

CCl4 induced 

 
In vivo 

↓Serum ALT, AST, GGT, 

ALP, TG , HA, TGFβ1, and  

liver  HA, TGFβ1, 

hydroxyprolin  , MDA 

(5) 

33 

Carthamus 

tinctorius 

 

Carthamus 

red 

CCl4 induced 

 
In vivo 

↓Serum ALT,AST,ALP, 

↑mRNA expression Nrf2 and 

activity GSH  liver, ↓ MDA. 

(48) 

34 Grape Resveratrol 

N'-

nitrosodimethy

lamine 

(NDMA) 

In vivo 

↓Serum AST, ALP, ALT 

bilirubin, and liver protein 

carbonyl, hydroxyproline, 

↑glycogen, SOD, and 

ATPases activity liver 

 

(49) 

35 
Crocus sativus 

(saffron) 

Crocin and 

crocetin 

(saffron 

extract) 

CCl4 induced 

 
In vivo 

↑activities SOD, CAT, ↑ 

GSH and ↓MDA liver 
(50) 
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Discussion  
Activation of hepatic stellate cells involves two 

main stages: i) onset and ii) perpetuation. The 

onset is rapid alterations in gene expression and 

phenotype. HSCs receive paracrine stimulation 

from of the cells in their neighborhood (56). 

Figure 1 shows the interaction a number of cells 

with hepatic stellate cells in order to activate 

HSCs to myofibroblast-like phenotype. Kupffer 

cells activate HSCs and cause synthesis of ECM 

proteins by these cells through the actions of 

cytokines,  such  as  transforming  growth  factor  

 

(TGF-β) (17-19), tumor necrosis factor (TNF-α), 

and matrix metalloproteinase (MMP) (57). In 

addition, kupffer cells release reactive oxygen 

species (ROS), which can cause HSCs activation 

and collagen synthesis (56).  TGF-β is the main 

fibrogenic cytokine released by kupffer cells, 

endothelial cells and hepatocytes (1,58). In 

addition, TGF-β/Smad signaling pathway is the 

main pathway of TGF-β1 (59-62). Smads as 

transcription factors are TGF-β receptor 

substrates with the ability to transmit signals. 

36 

Pueraria 

lobata (Willd.), 

Salvia 

miltiorrhiza, 

Schisandrachine

nsis, and 

Silybummarianu

m 

A mixture of 

extracts from 

four kinds of 

Chinese 

herbs, 

Alcoholic  and 

CCl4induced 

 

In vivo 

↓mRNA expression, TGFβ1, 

Smad2, Smad3, Smad7, 

TIMMP 1, ↑mRNA 

expression MMP13, ↓Serum 

levels of, HA, LA,, and 

hydroxyproline 

(51) 

37 
 

turmeric 

 

Curcuma 

CCl4 induced 

 
In vivo 

↓Serum AST, ALP, ALT, 

↓mRNA expression, TLR2, 

TLR4,  a-SMA Smad2, 

phosphorylated Smad2, 

Smad3, TGF-b, and CTGF 

liver 

(52) 

38 Yi Guan Jian 
aqueous 

extract 

CCl4 induced 

 
In vivo 

↓Serum AST, ALT, MDA, 

TNF-𝛼, IL-6, IL-1𝛽 and 

↑SOD activity  and 

↓expression of MAPK/NF-𝜅B 

pathway 

 

(53) 

39 

Rhusverniciflua 

,Eucommiaulmo

ides 

aqueous 

extract 

CCl4 induced 

 
In vivo 

↓Serum AST, ALT, GGT, 

TG, cholesterol, LDL- and 

↑activities SOD , CAT , 

↑GSH   liver 

 

(54) 

40 
Hydrocotylesibt

horpioides 
genistein 

CCl4 induced 

 
In vivo 

↓Serum AST, ALT, HA, 

TNF-𝛼, IL-6, IL-1𝛽 and 

↓mRNA expression TMPP, 

TGFβ1, α-SMA  liver 

(55) 

List of abbreviations given in the Table: ↑= Increase; ↓= Decrease; AST = Aspartate transaminase; ALT =  Alanine transaminase; 

LDH=Lactate dehydrogenase; CTGF = Connective tissue growth factor; TGF-b = Transforming growth factor beta; TIMP-1 = 

Tissue inhibitor of metalloproteinase 1; a-SMA = Alpha smooth muscle actin; FN = Fibronectin; ALP = Alkaline phosphatase; 

GGT= Gamma-glutamyl transferase;  MDA =Malondialdehyde;SOD= 

superoxide dismutase; CAT= catalase;TB= total bilirubin; HA= Hyaluronic acid; LN= laminin;  PCIII= precollagen III; 

GPx=Glutathione peroxidase;TNF-a=Tumor necrosis factor alpha; iNOS = Inducible nitric oxide synthase; IL-1 = Interleukin 1; 

IL-4 = Interleukin4;  IL-8= Interleukin 8; 

PDGF-b = Platelet derived growth factor beta; MPO= myeloperoxidase;EGFR= external growth factor receptor; HB-EGF= 

heparin-binding EGF-like growth factor; Nrf2 = Nuclear factor erythroid-2-related factor 2 ; TG= triglyceride ; CIV= type IV 

collagen ; MMP-13 =Matrix metalloproteinase 13;GSH= glutathione; 
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Smads-complex accumulate in the nucleus and 

increase the expression of genes associated with 

ECM proteins (1,42,62,63). Myofibroblasts 

release platelet derived growth factor (PDGF) 

and endothelin-1. PDGF causes proliferation of 

HSCs and liver fibrosis. Liver fibrosis in 

experimental animals has been decreased by 

inhibition of PDGF (1,56,64). PDGF activates c-

Jun N-terminal kinase (JNK) signaling and 

extracellular signal-regulated kinase (ERK) 

resulting in both JNK and ERK activations 

induce HSCs proliferation (56,65). Endothelial 

cells so can activate HSCs by inducing TGF-β 

active profibrogenic form (56). Endothelin-1, by 

its type A receptor stimulates fibrogenesis (1,66). 

Injured hepatocytes release ROS during liver 

fibrosis and result in collagen production in 

HSCs. Neutrophils also release ROS, which may 

stimulate collagen synthesis by HSCs (56,67). It 

is shown that the administration of antioxidants 

can reduce HSCs activation (56,68). 

After liver injury, leukocytes accumulate to the 

injury area. Lymphocytes, especially CD4 T-

helper (Th) produce cytokines, including 

interferon (IFN)-γ, TNF, and interleukin (IL)-2, 

IL-4, IL-5, IL-6, and IL-13 that induce 

fibrogenesis in liver injury (56,69).  

Both kupffer cells and HSCs express Toll-like 

receptors (TLR) as diagnostic receptors. The 

activation of TLR-4 increases chemokine 

secretion and stimulates HSCs, so that TGF-β 

can act on it (1,56,70). Perpetuation is the result 

of preservation of signals which lead to more 

increase in cytokine secretion and progression of 

extracellular matrix (ECM) synthesis (1). 

 

 
Figure 1. The most important paracrine mediators that activate hepatic stellate cells. IGF, insulin-

like growth factor; IGFBP, insulin-like growth factor binding protein; ROS, reactive oxygen species; 

HNE, hydroxynonenal; TGF, transforming growth factor; TNF, tumor necrosis factor; PDGF, 

platelet-derived growth factor; ET, endothelin; CTGF, connective tissue growth factor; GF, growth 

factor; ICAM, intercellular adhesion molecule; VEGF, vascular endothelial growth factor. 
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There are several markers used as indicators of 

hepatic fibrosis. These markers include serum 

markers of liver function (AST, ALT), ECM 

synthesis (Collagens, glycoproteins, 

proteoglycans, hyaluronan, neo-epitopes (N-

terminal pro-peptide of collagen type III 

(PIIINP)), fibrolytic processes (MMPs and 

TIMPs), ECM degradation (CO3-610, Co6-573), 

and fibrogenesis related cytokines (TGF-β1, 

CTGF, PDGF, TNF-α, IL-4, 6, 8, 18) (71) (Fig 

2).  

In the present, there is no standard cure for liver 

fibrosis. Although studies in animal models have 

showed the positive effects of plant compounds 

for preventing fibrosis progression, there is no 

evidence from the efficacy of these treatments in 

humans. The elimination of the causative agent 

is the most effective way to treat liver fibrosis. 

Meanwhile, effective antifibrotic remedial ways 

include down-regulating HSCs activation, 

neutralizing antiproliferative and fibrogenic 

responses of HSCs, increasing matrix 

destruction, increasing HSCs apoptosis and 

cytokine therapy (56). On the other hand, side 

effects of synthetic drugs are main reason to 

investigate medicinal plants on the treatment of 

fibrosis There are many active compounds which 

can be effective in the treatment of hepatic 

fibrosis. These compounds include silymarin, 

armepavine, plumbagin, total saponins, Puerarin 

rhein, glycyrrhetinic acid, ginseng, crocin and 

crocetin, resveratrol, curcumin, and salvianolic 

acid that have been widely studied. Table 1 

shows the medicinal plants on the treatment of 

fibrosis together with their molecular 

mechanisms.  

Silymarin is an extract gained from the seeds of 

milk thistle plant (Silybum marianum) (21,72). It 

is used clinically for the treatment of liver 

diseases as “hepato- protective” agent (21,73). 

Because of Silymarin significantly scavenge free 

radicals, it has antifibrotic properties in the liver 
(21,74). It ameliorates liver fibrosis by restoring 

the level of α-smooth muscle actin (a-SMA) in 

 
Figure 2. Mechanisms of hepatic fibrogenesis and possible molecular serum biomarkers. Some 

molecular serum biomarkers may reflect the pathogenesis of liver fibrosis: neo-epitopes, are 

related to basement membrane degradation; pro-collagen, is related to extracellular matrix 

(ECM) synthesis; MMPs and TIMPs are relate to ECM fibrolytic processes; ALT and AST are 

related to liver function and injury; other serum markers are fibrogenesis- related cytokines. 
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rats treated by CCl4 (21). a-SMA is a marker of 

hepatic stellate cells activation leading to liver 

fibrosis (75).  

Armepavine is an active compound from 

Nelumbo nucifera (41). It is reported that 

armepavine has antioxidant or free radical 

scavenging activities (76,77). Armepavine is also 

able to improve liver fibrosis by down-regulating 

the expression of TNF-𝛼 and profibrogenic 

(TGF-β, TIMP-1, procollagen I) genes (41,76).  

Plumbagin (5-hydroxy-2-methyl-1, 4-

naphthoquinone) is extracted from the roots of 

plant Plumbago zeylanica L. (Plumbaginaceae). 

Plumbagin has biological activities, such as anti-

inflammation, anti-cancer and anti-oxidant 

activity (34,78-80). It reduces phosphorylation of 

epidermal growth factor receptor (EGFR) in 

fibrotic liver, and as a result it reduces the 

activation of HSCs by targeting EGFR signaling 

pathway (34). It is reported that plumbagin 

reduces the expression of TNF-𝛼 and 𝛼-SMA 

degrades ECM in CCl4 injured rats (81).  

Total saponins are the major component 

of plant Taraphochlamys affinis. Saponins 

possess anti-hepatitis B virus (HBV) outcome 

(28) and protective effects against hepatic 

fibrosis (82). In CCl4 induced rats, total saponins 

from Rosa laevigata Michx (RLTS) effectively 

decreased the expression of PDGF-β and the 

activation of Akt and p70. Saponins also reduce 

hepatic fibrosis by reduction of PDGF and 

attenuating hepatic stellate cell activation 

(20,82). 

Puerarin is a C-glycoside compound in 

Pueraria lobata (35). In traditional medicine, P. 

lobata has been used in therapy the problems 

associated with liver injury (24,83). Puerarin acts 

as a strong antioxidative agent (24,84,85). In 

CCl4 induced rats, Puerarin decreased 

expression of B-cell lymphoma 2 mRNA. 

Consequently, it could also induce the recovery 

of hepatic injury and apoptosis in activated HSCs 

(35).  

Rhein, is an active component of rhubarb 

(Rheum officinale) to treat chronic liver disease. 

Rhein has several actions including antioxidant 

and anti-inflammatory activities, inhibiting TGF-

β1, and suppressing the activation of hepatic 

stellate cells (36). 

Curcumin is a polyphenol found in the plant 

Curcuma longa (commonly known as turmeric). 

It has many activities such as hepatoprotective, 

antioxidant, antineoplastic, anti-bacterial, 

antiviral, antifungal, anti-inflammatory, 

antidiabetic, anticoagulant, activity (37,52). It 

affects fibrogenesis of liver cells by lowering 

TLR2 and TLR4 expression, inhibiting of HSC 

activation and reducing the a-SMA expression in 

CCl4 induced liver fibrosis (52).  

Salvianolic acid (SA) is a phenolic compound 

extracted from Salvia miltiorrhiza. It possesses 

antioxidant property in liver microsomes and 

hepatocytes (83). SA decreases the expression of 

TGF-β1, a-SMA, TNF-a, IL-1b and inhibit 

inflammation in liver fibrosis (84,85).  

Glycyrrhetinic acid (GA) is one of the 

derivatives of Glycyrrhizic acid. It is extracted 

from Glycirrhiza glabra. GA has anti-mutagenic, 

anti-inflammatory and anti-oxidant properties 

(39,86-88). GA can protect the liver from 

oxidative stress through activating the nuclear 

translocation of Nrf2 and increasing the activity 

of the antioxidant enzymes (39). 

Ginseng is the roots of Panax ginseng (89,90). 

It decreases liver fibrosis by reducing a-SMA, 

TGF-b expression and inhibition of the HSCs 

activation (40). 

Crocin and crocetin are important carotenoid 

glycosides in saffron (is identified as Zaa'fran). 

Crocin is an anti-oxidant compound that can heal 

liver damage induced by CCl4 (50,91,92). 

Treatment with saffron extract (crocin and 

crocetin) modulates the activities of anti-oxidant 

enzymes by increasing the levels of superoxide 

dismutase and catalase and reducing the level of 

malondialdehyde in CCl4 toxicity (50). 

Resveratrol is a polyphenol. It is found in 

peanuts, skin of red grapes, berries and roots of 

Japanese knotwood (93). Resveratrol restrains 

oxidative damage and down-regulation of a-

SMA, thus inhibits HSCs activation to obstruct 

liver fibrosis (49). 

 
Conclusions 
The present study explains some herbal 

medicines that can be effective for liver 

injuries. Herbal products have several 

properties such as anti-inflammatory, anti-

oxidant, and fibrogenesis that can protect 

liver against unfavorable conditions. Side 

effects of synthetic drugs have limited the 

use of them for treating liver fibrosis. 

Therefore, herbal products can be considered 

as an alternative therapeutic strategy, since 

they have traditionally treated many 

diseases. Despite effective role of medicinal 

http://journal.fums.ac.ir/


  

  

journal.fums.ac.ir  

 9311تابستان  |2شماره  | دهمسال  |مجله دانشگاه علوم پزشکی فسا 

 

 داروهای گیاهیفیبروز کبدی و 

 پزشکی بالینی دوره

 

2172 

plants in treating liver fibrosis, there was no 

adequate evidence supporting the clinical 

efficacy herbal products for treating liver 

fibrosis. In this regard, active molecules 

must be isolated from plants and tested in 

cellular and molecular levels. Besides, using 

animal model and in the next step clinical 

trials will be able to increase accuracy and 

precision of the findings.  
 
 

Acknowledgments 
The authors express their gratitude to the 

participants in this study who had sincere and 

unwavering cooperation. 
 

 

Conflict of Interests  
The authors have no conflict of interests. 

 
 

Reference  
1. Latiefm U, Ahmad R. Herbal remedies for 

liver fibrosis: A review on the mode of action of 

fifty herbs. J Tradit Complement Med. 2018; 8 

(3): 352-360. doi: 10.1016/j.jtcme.2017.07.002. 

2. Mustafa ME, Mansoor MM, Mohammed A, 

Babker AAA. Evaluation of platelets count and 

coagulation parameters among patients with liver 

disease. World J Pharm. Res. 2015; 4(10): 360-

368.  

3. Yan T, Yan N, Wang P, Xia Y, Hao H, Wang 

G, et al. Herbal drug discovery for the treatment 

of nonalcoholic fatty liver disease. Acta Pharm 

Sin B. 2020; 10(1): 3-18. 

doi:10.1016/j.apsb.2019.11.017. 

4. Parola M, Pinzani M. Liver fibrosis: 

Pathophysiology, pathogenetic targets and 

clinical issues. Mol Aspects Med. 2019; 65: 37-

55. doi:10.1016/j.mam.2018.09.002 

5. Barghi M, Ashrafi M, Aminlari M, Namazi F, 

Nazifi S. The protective effect of Zataria 

multiflora Boiss essential oil on CCl4 induced 

liver fibrosis in rats. Drug Chem Toxicol. 2019; 

1-9. doi: 10.1080/01480545.2019.1571502 

6. Takuma Tsuchida T, Friedman SL. 

Mechanisms of hepatic stellate cell activation. 

Nat Rev Gastroenterol Hepatol. 2017; 14: 397-

411.  

7. Huang Y, Deng X, Liang J. Modulation of 

hepatic stellate cells and reversibility of hepatic 

fibrosis. Exp Cell Res. 2017; 352(2): 420-426. 

doi:10.1016/j.yexcr.2017.02.038 

8. Naghavi M, Wang H, Lozano, R. Global 

regional, and national age-sex specific all-cause 

and cause-specific mortality for 240 causes of 

death, 1990-2013: a systematic analysis for the 

global burden of disease study. Lancet. 2015; 

385: 117-171. doi: org/10.1016/ S0140-

6736(14)61682-2. 

9. Desai A, Sandhu S, Lai JP, Sandhu DS. 

Hepatocellular carcinoma in non-cirrhotic liver: 

A comprehensive review. World J Hepatol. 

2019; 11(1): 1-18. doi:10.4254/wjh.v11.i1.1  

10. Oryan A, Alemzadeh E, Moshiri A. 

Biological properties and therapeutic activities of 

honey in wound healing: A narrative review and 

meta-analysis. J Tissue Viability. 2016; 25(2): 

98-118. doi: 10.1016/j.jtv.2015.12.002.  

11. Alemzadeh E, Oryan A. Effectiveness of a 

Crocus sativus extract on burn wounds in rats. 

Planta Medica. 2018; 84(16): 1191-1200. doi: 

10.1055/a-0631-3620. 

12. Oryan A, Alemzadeh E, Eskandari MH. Kefir 

accelerates burn wound healing through inducing 

fibroblast cell migration in vitro and modulating 

the expression of IL-1ß, TGF-ß1, and bFGF 

genes in vivo. Probiotics Antimicrob Proteins. 

2018; 11(3): 874-886. doi: 10.1007/s12602-018-

9435-6. 

13. Kemppainen LM, Kemppainen TT, 

Reippainen JA, Salmenniemi ST, Vuolanto PH. 

Use of complementary and alternative medicine 

in Europe: Health-related and sociodemographic 

determinants. Scand J Public Health. 2018; 

46(4): 448-455. 

doi:10.1177/1403494817733869 

14. Koneru M, Sahu BD, Mir SM, Ravuri 

HG,  Kuncha  M, Kumar JM, et al. Capsaicin, 

the pungent principle of peppers, ameliorates 

alcohol-induced acute liver injury in mice via 

modulation of matrix metalloproteinases. Can J 

Physiol Pharmacol. 2018; 96(4): 419-427. 

doi:10.1139/cjpp-2017-0473. 

15. Devaraj E, Roy A, Royapuram Veeraragavan 

G, Magesh A, Varikalam Sleeba A,  Arivarasu 

L,  et al. β-Sitosterol attenuates carbon 

tetrachloride-induced oxidative stress and 

chronic liver injury in rats. Naunyn 

Schmiedebergs Arch Pharmacol. 2020; 393(6): 

1067-1075. doi:10.1007/s00210-020-01810-8.  

 

http://journal.fums.ac.ir/
https://dx.doi.org/10.1016%2Fj.jtcme.2017.07.002
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oryan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26852154
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alemzadeh%20E%5BAuthor%5D&cauthor=true&cauthor_uid=26852154
https://www.ncbi.nlm.nih.gov/pubmed/?term=Moshiri%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26852154
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alemzadeh%20E%5BAuthor%5D&cauthor=true&cauthor_uid=29791931
https://www.ncbi.nlm.nih.gov/pubmed/?term=Oryan%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29791931
https://pubmed.ncbi.nlm.nih.gov/?term=Ravuri+HG&cauthor_id=29053935
https://pubmed.ncbi.nlm.nih.gov/?term=Kuncha+M&cauthor_id=29053935
https://pubmed.ncbi.nlm.nih.gov/?term=Mahesh+Kumar+J&cauthor_id=29053935


  

 

Journal of Fasa University of Medical Sciences | Summer  2020 | Vol. 10 | No. 2  
Barghi M, et al 

journal.fums.ac.ir 2173 

16. Hafez MM, Hamed SS, El-Khadragy 

MF,Hassan ZK,  Al Rejaie SS, Sayed-Ahmed, 

MM, et al. Effect of ginseng extract on the TGF-

β1 signaling pathway in CCl4-induced liver 

fibrosis in rats. BMC Complement Altern Med. 

2017; 17(1): 45. doi:10.1186/s12906-016-1507-

0. 

17. Niknahad H, Heidari R, Mokhtebaz T, 

Mansours S, Dehshahri SH, Abdoli N, et al. 

Evaluating the effects of different fractions 

obtained from Gundelia tournefortii extract 

against carbon tetrachloride-induced liver injury 

in rats. Trends Pharmacol Sci. 2016; 2(1): 25-34.  

18. Tzeng J I, Chen MF, Chung H, Cheng JT. 

Silymarin decreases connective tissue growth 

factor to improve liver fibrosis in rats treated 

with carbon tetrachloride. Phytother Res. 2012; 

27(7): 1023-1028. doi: 10.1002/ptr.4829. 

19. Peng Y, Yang T, Huang K, Shen L, Tao Y, 

Liu C. Salvia Miltiorrhiza ameliorates liver 

fibrosis by activating hepatic natural killer cells 

in vivo and in vitro. Front Pharmacol. 2018; 9: 

762. doi:10.3389/fphar.2018.00762  

20. Dong D, Yin L, Qi Y, Xu L, Peng J. 

Protective Effect of the total Saponins from Rosa 

laevigata Michx Fruit against carbon 

tetrachloride-induced liver fibrosis in Rats. 

Nutrients. 2015; 7(6): 4829-4850. doi: 

10.3390/nu7064829. 

21. Sokar SS, EL-sayed EL-sayed M, EL-sayed 

ghonemia M. Combination of Sitagliptin and 

Silymarin ameliorates liver fibrosis induced by 

carbon tetrachloride in rats. Biomed 

pharmacother. 2017; 89: 98-107. doi: 

10.1016/j.biopha.2017.02.010. 

22. Altınok-Yipel F, Ozan Tekeli İ, Özsoy ŞY, 

Güvenç M, Kaya A, Yipel M. Hepatoprotective 

Activity of linalool in rats against liver injury 

induced by carbon tetrachloride. Int J Vitam Nutr 

Res. 2020; 90(3-4): 302-308. doi:10.1024/0300-

9831/a000581  

23. Weib X, Fang RT, Yang YH, Bi XY, Ren 

GX, Luo A, et al. Protective effects of extracts 

from Pomegranate peels and seeds on liver 

fibrosis induced by carbon tetrachloride in rats. 

BMC Complement Altern Med. 2015; 15: 389-

398. 

24. Xia D Z, Zhang PH, Yu WF, Ju MT. 

Hepatoprotective activity of puerarin against 

carbon tetrachloride-induced injuries in rats: A 

randomized controlled trial. Food Chem Toxicol. 

2013; 59: 1-6. doi: 10.1016/j.fct.2013.05.055. 

25. Kim SH, Cheon HJ, Yun N, Oh ST, Shin E, 

Shim KS, et al. Protective effect of a mixture of 

Aloe vera and Silybum marianum against carbon 

tetrachloride–induced acute hepatotoxicity and 

liver fibrosis. J. Pharmacol Sci. 2009; 109(1): 

119–127.doi: 10.1254/jphs.08189fp. 

26. Zhang C, Wang Y, Chen H, Yamg G, Wang 

S. Protective effect of the herbal medicine 

Gan-fu-kang against carbon 

tetrachloride-induced liver fibrosis in rats. Mol 

Med Rep. 2013; 8: 954-962. 

doi.org/10.3892/mmr.2013.1587. 

27. Zhao J, Hu H, Wan Y, Zhang Y, Zheng L, 

Hong Z. Pien Tze Huang Gan Bao ameliorates 

carbon tetrachloride- induced hepatic injury, 

oxidative stress and inflammation in rats. Exp 

Ther Med. 2017; 13(5): 1820-1826. doi: 

10.3892/etm.2017.4174. 

28. Huang QFH, Zhang S.F, Zheng L, He M, 

Huang RB, Lin X. Hepatoprotective effect of 

total saporins isolated from taraphochlamys 

affinis against carbon tetrachloride induced liver 

injury in rats. Food Chem Toxicol. 2011; 50(3): 

713-718.doi: 10.1016/j.fct.2011.12.009. 

29. Nitha A, Prabha SP, Ansil PN, Latha MS. 

Methanolic extrac of Woodfordia Fruticosa Kurz 

flowers ameliorates carbon tetrachloride-induced 

chronic hepatic fibrosis in rats. Toxicol Ind 

Health. 2016; 32(7): 1224-36. doi: 

10.1177/0748233714552120. 

30. Hu YX, Yu CH, Wu F, Yu WY, Zhong YS, 

Ying HZ. Antihepato fibrotic effects of aqueous 

extract of Prunella Vulgaris on carbon tetra 

chloride induced hepatic fibrosis in rats. Plant 

Med. 2016; 82(1): 97-105. doi: 10.1055/s-0035-

1558112. 

31. Wang JH, Choi MK, Shin JW, Hwang SY, 

Son CG. Antifibrotic effects of Artemisia 

capillaris and Artemisia iwayomogi  in a carbon 

tetrachloride- induced chronic hepatic fibrosis 

animal model. J Ethnopharmacol. 2012; 140(1): 

179-185. doi.org/10.1016/j.jep.2012.01.007. 

32. Yoo SH, Yoon CJ, Kim DH, Yoon YC, Chun 

CH, Lee JD, et al. Anti-fibrotic effects of Rhus 

javanica Linn (Anacardiaceae) extract against 

activated hepatic stellate cells via regulation of 

TGF-beta and smad signaling. Trop J Pharm Res. 

2015; 14(8): 1413-1419. 

doi.org/10.4314/tjpr.v14i8.13. 

 

 

 

 

http://journal.fums.ac.ir/
http://tips.sums.ac.ir/?_action=article&au=247738&_au=Hossein++Niknahad
http://tips.sums.ac.ir/?_action=article&au=247960&_au=Reza++Heidari
http://tips.sums.ac.ir/?_action=article&au=247965&_au=Tannaz++Mokhtebaz
http://tips.sums.ac.ir/?_action=article&au=247967&_au=Sasan++Mansouri
http://tips.sums.ac.ir/?_action=article&au=247967&_au=Sasan++Mansouri
https://doi.org/10.1254/jphs.08189fp
https://doi.org/10.1016/j.fct.2011.12.009
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hwang%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=22265746
https://www.ncbi.nlm.nih.gov/pubmed/?term=Son%20CG%5BAuthor%5D&cauthor=true&cauthor_uid=22265746
https://doi.org/10.1016/j.jep.2012.01.007
http://dx.doi.org/10.4314/tjpr.v14i8.13


  

  

journal.fums.ac.ir  

 9311تابستان  |2شماره  | دهمسال  |مجله دانشگاه علوم پزشکی فسا 

 

 داروهای گیاهیفیبروز کبدی و 

 پزشکی بالینی دوره

 

2174 

33. Wei X, Li S, Li T, Liu L, Liu Y, Wang H, et 

al. Pomegranate peel extract ameliorates liver 

fibrosis induced by carbon tetrachloride in rats 

through suppressing p38MAPK/Nrf2 pathway. J 

Funct Foods. 2020; 65: 103712. doi: 

10.1016/j.jff.2019.103712. 

34. Chen S, Chen Y, Chen B, Cai YJ, Zou ZL, 

Wang JG, et al. Plumbagin ameliorates CCl4-

induced hepatic fibrosis in rats via the epidermal 

growth factor receptor signaling pathway. Evid 

Based Complement Alternat Med. 2015; (11): 

645727. doi: org/10.1155/2015/645727. 

35. Zhang S, Ji G, Liu J. Reversal of chemical-

induced liver fibrosis in Wistar rats by puerarin. 

J Nutr Biochem. 2006; 17(7): 485-491.doi: 

10.1016/j.jnutbio.2005.09.002. 

36. Guo MZ, Li XS, Xu HR, Mei ZC, Shen W, 

Ye XF. Rhein inhibits liver fibrosis induced by 

carbon tetrachloride in rats. Acta Pharmacol Sin. 

2002; 23( 8): 739-744.  

37. Lee GH, Lee HY, Choi MK, Chung HW, 

Kim SW, Chae HJ. Protective effect of Curcuma 

longa L. extract on CCl4-induced acute hepatic 

stress. BMC Res Notes. 2017; 10(1): 77. 

doi:10.1186/s13104-017-2409-z. 

38. Peng Y, Yang T, Huang K, Shen L, Tao Y, 

Liu C. Salvia miltiorrhiza ameliorates liver 

fibrosis by activating hepatic natural killer cells 

in vivo and in vitro. Front Pharmacol. 2018; 9: 

762. doi:10.3389/fphar.2018.00762. 

39. Chen S, Zou L, Li L, Wu T. The protective 

effect of glycyrrhetinic acid on carbon 

tetrachloride-induced chronic liver fibrosis in 

mice via upregulation of Nrf 2. PLoS One. 2013; 

8(1): 1-16. doi: 10.1371/journal.pone.0053662. 

40. Ki SH, Yang JH, Ku SK, Kim SC, Kim YW, 

Cho IJ. Red ginseng extract protects against 

carbon tetrachloride-induced liver fibrosis. J 

Gins Res. 2013; 37(1): 45-53. doi: 

10.5142/jgr.2013.37.45.  
41. Weng TC, Shen CC, Chiu YT. Huang YT. 

Inhibitory effects of armepavine against hepatic 

fibrosis in rats. J Biomed Sci. 2009; 16(14): 1-13. 

doi:10.1186/1423-0127-16-78. 

42. Yang FR, Fang BW, Lou J SH. Effect of 

Haobie yanqyin Ruanjian Decoction on hepatic 

fibrosis induced by carbon tetrachloride in rats. J 

Gastroenterol. 2010; 16(2): 1458-1464. 

doi: 10.3748/wjg.v16.i12.1458. 

43. Zhou D, Ruan J, Cai Y, Xiong Z, Fu W, Wei 

A. Antioxidant and hepatoprotective activity of 

ethanol extract of Arachniodes exilis (Hance) 

ching. J Ethnopharmacol. 2010; 129(2): 232-

235. doi: 10.1016/j.jep.2010.03.016. 

44. Ravikumar S, Gnanadesigano M. 

Hepatoprotective and antioxidant activity of a 

mangrove plant lumnitzera racemose. 

Asian Pac J Trop. Biomed. 2011; 1(5): 348-

352.doi: 10.1016/S2221-1691(11)60078-6. 

45. Jiang Y, Wang CH, Li YY, Wang XC, An 

JD, Wang YJ , et al. Mistleton alkaloid fractions, 

carbon tetrachloride –induced liver fibrosis 

through inhibition of hepatic stellate cell 

activation via TGF-β1Smad interference. J 

Ethnopharmacol. 2014; 158: 230-238. doi: 

10.1016/j.jep.2014.10.028. 

46. Lin L, Que R, Shen Y, Chen Y, Yan N, Li Y. 

Saikosaponin-d alleviates carbon-tetrachloride 

induced acute hepatocellular injury by inhibiting 

oxidative stress and NLRP3 inflammasome 

activation in the HL-7702 cell line. Mol Med 

Rep. 2018; 17(6): 7939-7946.  

47. Song SH, Gong Z, Zhang QR, HuangT. 

Effect of Chinese traditional compound, 

JinSanE, on expression of TGF- β1 and TGF- β1 

receptor m RNA, Smad3 and Smad7 on 

experimental hepatic fibrosis in vivo. World J 

Gastroenterol. 2005; 11(15): 2269-2276.doi: 

10.3748/wjg.v11.i15.2269. 

48. Choi SH, Lee AY, Park CH, Shin YS, Cho 

EJ. Protective effect of Carthamus tinctorius L. 

seed on oxidative stress and cognitive 

impairment induced by chronic alcohol 

consumption in mice. Food Sci Biotechnol. 

2018; 27(5): 1475-1484. doi:10.1007/s10068-

018-0472-4  

49. Ahmad A, Ahmad R. Resveratrol mitigate 

structural changes and hepatic stellate cell 

activation in N0-nitrosodimethylamine-induced 

liver fibrosis via restraining oxidative damage. 

Chem Biol Interac. 2014; 221: 1–12. doi: 

10.1016/j.cbi.2014.07.007. 

50. Gamal H ES, Eatemad AA. The protective 

effect of saffron (Crocus sativus L.) against 

carbon tetrachloride induced toxicity in some 

organs of albino rats. J Biolog Sci. 2019; 11(2): 

1-18. doi: 10.21608/EAJBSZ.2019.31092. 

51. Li X, Liu Y, Yue W, Tan Y, Wang H, Zhang 

L. A compound of Chinese herbs protects against 

alcoholic liver fibrosis in rats via the TGF-

𝛽1/Smad signaling pathway Evidence-Based 

BMC Complement Altern Med. 2019, Article ID 

9121347: 1-11. doi: 10.1155/2019/9121347. 

 

 

 

 

http://journal.fums.ac.ir/
https://doi.org/10.1155/2015/645727
https://doi.org/10.1016/j.jnutbio.2005.09.002
https://dx.doi.org/10.3748%2Fwjg.v16.i12.1458
https://doi.org/10.1016/j.jep.2010.03.016
https://dx.doi.org/10.1016%2FS2221-1691(11)60078-6
https://www.ncbi.nlm.nih.gov/pubmed/?term=An%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=25456431
https://www.ncbi.nlm.nih.gov/pubmed/?term=An%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=25456431
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20YJ%5BAuthor%5D&cauthor=true&cauthor_uid=25456431
https://doi.org/10.3748/wjg.v11.i15.2269
https://dx.doi.org/10.21608/eajbsz.2019.31092


  

 

Journal of Fasa University of Medical Sciences | Summer  2020 | Vol. 10 | No. 2  
Barghi M, et al 

journal.fums.ac.ir 2175 

52. Hadisoewignyo L, Soeliono I, Budi Hartono 

S, Hestianah EP, Mahanani S. Hepatoprotective 

effects of curcumin-mesoporous silica 

nanoparticles on CCl4 -induced hepatotoxicity 

wistar rats.  Indones J Pharm. 2019; 30(2): 114–

121.doi: 

10.14499/indonesianjpharm30iss2pp114. 

53. Lixin XU, Erli G, Songping H, Yonggen Z, 

Wang J, Lijun Y. Yi Guan Jian, a Traditional 

Chinese herbal medicine, alleviates carbon 

tetrachloride-induced liver injury Evidence-

Based BMC Complement Altern Med. 2019, ID 

9824728: 1-7. doi.org/10.1155/2019/9824728. 

54. Lee HY, Lee GH, Yoon Y, Chae HJ. R. 

verniciflua and E. ulmoides extract (ILF-RE) 

protects against chronic CCl4-induced liver 

damage by enhancing antioxidation. Nutrients.  

2019; 11(2): 1-17. doi: 10.3390/nu11020382. 

55. Huanga Q, Huangb R, Zhangb SH, Lin J, Wei 

L, He M, et al. Protective effect of genistein 

isolated from Hydrocotyle sibthorpioides on 

hepatic injury and fibrosis induced by chronic 

alcohol in rats. Toxicol Lett. 2013, 217(2): 102–

110. doi: 10.1016/j.toxlet.2012.12.014. 

56. Wei Hou W, Syn WK. Role of metabolism in 

hepatic stellate cell activation and fibrogenesis. 

Front Cell Dev Biol. 2018; 6: 150. 

doi: 10.3389/fcell.2018.00150. 

57. Feng M, Ding J, Wang M, Zhang J, Zhu X, 

Guan W. Kupffer-derived matrix 

metalloproteinase-9 contributes to liver fibrosis 

resolution. Int J Biol Sci. 2018; 14(9): 1033-

1040. doi:10.7150/ijbs.25589  

58. Xu F, Liu C, Zhou D, Zhang L. TGF-

β/SMAD Pathway and its regulation in hepatic 

fibrosis. J Histochem Cytochem. 2016; 64(3): 

157-167. doi: 10.1369/0022155415627681.  

59. Heldin CH, Moustakas A. Signaling 

receptors for TGF-β family members. Cold 

Spring Harb Perspect Biol. 2016; 8(8): a022053. 

doi:10.1101/cshperspect.a022053.  

60. Xu F, Liu C, Zhou D, Zhang L. TGF-

β/SMAD pathway and its regulation in hepatic 

fibrosis. J Histochem Cytochem. 2016; 64(3): 

157-67. doi: 10.1369/0022155415627681. 

61. Itoh S, Dijke P. Negative regulation of TGF-

beta receptor/ Smad signal transduction. Curr 

Opin Cell Biol. 2007; 19(2): 176-184. doi: 

10.1016/j.ceb.2007.02.015. 

62. Verrecchia F, Mauviel A. Control of 

connective tissue gene expression by TGF beta: 

role of Smad proteins in fibrosis. Curr 

Rheumatol. 2002a; 4(2): 143-149.doi: 

10.1007/s11926-002-0010-4. 

63. Verrecchia F, Mauviel A. Transforming 

growth factor-beta signaling through the Smad 

pathway: role in extracellular matrix gene 

expression and regulation. J Invest Dermatol. 

2002b; 118(2): 211-215.doi: 10.1046/j.1523-

1747.2002.01641.  

64. Pinzani M, Gesualdo L, Sabbah GM, Abboud 

HE. Effects of platelet-derived growth factor and 

other polypeptide mitogens on DNA synthesis 

and growth of cultured rat liver fat-storing cells. 

J Clin Invest. 1989; 84: 1786-1793. doi: 

10.1172/JCI114363. 

65. Schnabl B, Bradham CA, Bennett BL, 

Manning AM, Stefanovic B, Brenner DA. 

TAK1/JNK and p38 have opposite effects on rat 

hepatic stellate cells. J Hepatol. 2001; 34(5):953–

63. doi: 10.1053/jhep.2001.28790. 

66. Okamoto T, Koda M, Miyoshi K, Onoyama 

T, Kishina M, Matono T, et al. Antifibrotic 

effects of Ambrisentan, an endothelin-A receptor 

antagonist, in a non-alcoholic steatohepatitis 

mouse model. World J Hepatol. 2016; 8(22): 

933-41. doi: 10.4254/wjh.v8.i22.933.  

67. Saijou E, Enomoto Y, Matsuda M, Yuet‐Yin 

Kok C, Akira S, Tanaka M, et al. Neutrophils 

alleviate fibrosis in the CCl4‐induced mouse 

chronic liver injury model. Hepatol Commun. 

2018; 2(6): 703–717. doi: 10.1002/hep4.1178 

68. Nieto N, Friedman SL, Cederbaum AI. 

Stimulation and proliferation of primary rat 

hepatic stellate cells by cytochrome P450 2E1- 

derived reactive oxygen species. J Hepatol. 2000; 

35(1): 62–73.doi: 10.1053/jhep.2002.30362. 

69. Shi Z, Wakil AE, Rockey DC. Strain-specific 

differences in mouse hepatic wound healing are 

mediated by divergent T helper cytokine 

responses. Proc Natl Acad Sci. 1997; 94(20): 

10663–10668. doi: 10.1073/pnas.94.20.10663 . 

70. Seki E, De Minicis S, Osterreicher CH, 

Kluwe J, Osawa Y, Brenner DA, et al. TLR-4 

enhances TGF-b signaling and hepatic fibrosis. 

Nat Med. 2007; 13(11): 1324-1332.doi: 

10.1038/nm1663. 

 

 

 

 

 

http://journal.fums.ac.ir/
https://doi.org/10.1155/2019/9824728
https://dx.doi.org/10.3390%2Fnu11020382
https://dx.doi.org/10.3389%2Ffcell.2018.00150
https://www.ncbi.nlm.nih.gov/pubmed/17317136
https://www.ncbi.nlm.nih.gov/pubmed/17317136
https://doi.org/10.1046/j.1523-1747.2002.01641.x
https://doi.org/10.1046/j.1523-1747.2002.01641.x
https://dx.doi.org/10.1172%2FJCI114363
https://doi.org/10.1053/jhep.2001.28790
https://dx.doi.org/10.1002%2Fhep4.1178
https://doi.org/10.1053/jhep.2002.30362
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1073%2Fpnas.94.20.10663
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kluwe%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17952090
https://www.ncbi.nlm.nih.gov/pubmed/?term=Osawa%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=17952090
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brenner%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=17952090
https://doi.org/10.1038/nm1663


  

  

journal.fums.ac.ir  

 9311تابستان  |2شماره  | دهمسال  |مجله دانشگاه علوم پزشکی فسا 

 

 داروهای گیاهیفیبروز کبدی و 

 پزشکی بالینی دوره

 

2176 

71. Liu T, Wang X, Karsdal MA, Leeming DJ, 

Genovese F. Molecular serum markers of liver 

fibrosis. Biomarker Insights. 2012; 7:105–117. 

doi: 10.4137/BMI.S10009. 

72. Kim NC, Graf TN, Sparacino CM, Wani MC, 

Wall ME. Complete isolation and 

characterization of silybins and isosilybins from 

milk thistle (Silybum marianum). Org Biomol 

Chem. 2003; 1: 1684–1689. doi: 

10.1039/b300099k. 

73. Loguercio C, Festi D. Silybin and the liver: 

From basic research to clinical practice. World J 

Gastroenterol. 2011; 17(18): 2288–2301. 

doi: 10.3748/wjg.v17.i18.2288. 

74. Féher J, Lengyel G. Silymarin in the 

prevention and treatment of liver diseases and 

primary liver cancer. Curr Pharm Biotechnol. 

2012; 13(1): 210–217. 

doi:10.2174/138920112798868818. 

75. Carpino G, Morini S, Corradini SG, 

Franchitto A, Merli M, Siciliano M, et al. Alpha-

SMA expression in hepatic stellate cells and 

quantitative analysis of hepatic fibrosis in 

cirrhosis and in recurrent chronic hepatitis after 

liver transplantation. Dig Liver Dis. 2005; 37(5): 

349-356.doi: 10.1016/j.dld.2004.11.009. 

76. Sohn DH, Kim YC, Oh SH, Park EJ, Li X, 

Lee BH. Hepatoprotective and free radical 

scavenging effects of Nelumbo nucifera. 

Phytomedicine. 2003; 10(2): 165-169. doi: 

10.1078/094471103321659889. 

77. Ling ZQ, Xie BJ, Yang EL. Isolation, 

characterization, and determination of 

antioxidative activity of oligomeric procyanidins 

from the seedpod of Nelumbo nucifera Gaertn. J 

Agric Food Chem. 2005; 53(7): 2441-2445. 

doi:10.1021/jf040325p. 

78. Checker R, Sharma D, Sandur SK, Khanam 

S, Poduval TB. Anti-inflammatory effects of 

plumbagin are mediated by inhibition of NF-

kappaB activation in lymphocytes. Int 

Immunopharmacol. 2009; 9(7): 949–958. doi: 

10.1016/j.intimp.2009.03.022. 

79. Sinha S, Pal K, Elkhanany A, Dutta S, Cao 

Y, Mondal G, et al. Plumbagin inhibits 

tumorigenesis and angiogenesis of ovarian 

cancer cells in vivo. Int J Cancer. 2013; 

132(5):1201–1212. doi: 10.1002/ijc.27724. 

80. Xu TP, Shen H, Liu LX, Shu YQ. Plumbagin 

from Plumbago Zeylanica L. induces apoptosis 

in human non-small cell lung cancer cell lines 

through NF-κB inactivation. Asian Pac J Cancer 

Prev. 2013; 14(14): 2325–2331. 

doi:10.7314/apjcp.2013.14.4.2325. 

81. Weia Y, Huang M, Liu X, Yuan Z, Peng Y, 

Huang Z, et al. Anti-fibrotic effect of plumbagin 

on CCl4-lesioned rats. Cell Physiol Biochem. 

2015; 35: 1599-1608. doi: 10.1159/000373974. 

82. Dhar D, Baglieri J, Kisseleva T, Brenner DA. 

Mechanisms of liver fibrosis and its role in liver 

cancer. Exp Biol Med (Maywood). 2020; 245(2): 

96-108. doi: 10.1177/1535370219898141. 

 83. Liu GT, Zhang TM, Wang BE, Wang, YW. 

Protective action of seven natural phenolic 

compounds against peroxidative damage to 

biomembranes. Biochem Pharmacol. 1992; 

43(2): 147-152. doi: 10.1016/0006-

2952(92)90271-j 

84. Gao HY, Li GY, Lou MM, Li XY, Wei XY, 

Wang JH. Hepatoprotective effect of matrine 

salvianolic acid B salt on carbon tetrachloride-

induced hepatic fibrosis. J Inflamm Res. 2012; 

9(1): 16-25.doi: 10.1186/1476-9255-9-16. 

85. Tsai MK, Lin YL, Huang YT. Effects of 

salvianolic acids on oxidative stress and hepatic 

fibrosis in rats. Toxicol Appl Pharmacol. 2009; 

242(2): 155-164. doi: 

10.1016/j.taap.2009.10.002. 

86. Gong XL, Luo Y, Tang DC, Sun XF. 

Research progress in glycyrrhetic acid and its 

derivatives. Strait Pharm J. 2008; 20: 4–7. 

87. Graebin CS. The pharmacological activities 

of glycyrrhizinic acid (“Glycyrrhizin”) and 

glycyrrhetinic acid. Sweeteners. 2018; 245-261. 

doi:10.1007/978-3-319-27027-2-15. 

88. Chen J, Pang JL, Qin YM, Liang NC. Effects 

of 18b-glycyrrhetinic acid on the proliferation, 

adhesion and invasion in HO-8910PM cells. 

Shand Med J. 2011; 51: 12–14. 

89. Joo SS, Won TJ, Lee DI. Reciprocal activity 

of ginsenosides in the production of 

proinflammatory repertoire, and their potential 

roles in neuroprotection in vitro. Planta Med. 

2005; 71(5): 476-481.doi: 10.1055/s-2005-

864145. 

90. Jung CH, Seog HM, Choi IW, Choi HD, Cho 

HY. Effects of wild ginseng (Panax ginseng CA 

Meyer) leaves on lipid peroxidation levels and 

antioxidant enzyme activities in streptozotocin 

diabetic rats. J Ethnopharmacol. 2005; 98(3): 

245-250. doi: 10.1016/j.jep.2004.12.030. 

91. Lin C, Huang P. Antioxidant and 

hepatoprotective effects of Acathopanax 

senticosus. Phytother Res. 2000; 14(7): 489–

494.doi: 10.1002/1099-

1573(200011)14:7<489::aid-ptr656>3.0.co;2-g 

 

http://journal.fums.ac.ir/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Karsdal%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=22872786
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leeming%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=22872786
https://www.ncbi.nlm.nih.gov/pubmed/?term=Genovese%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22872786
https://www.ncbi.nlm.nih.gov/pubmed/?term=Genovese%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22872786
https://dx.doi.org/10.4137%2FBMI.S10009
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20NC%5BAuthor%5D&cauthor=true&cauthor_uid=12926355
https://www.ncbi.nlm.nih.gov/pubmed/?term=Graf%20TN%5BAuthor%5D&cauthor=true&cauthor_uid=12926355
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sparacino%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=12926355
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wani%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=12926355
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wall%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=12926355
https://doi.org/10.1039/b300099k
https://www.ncbi.nlm.nih.gov/pubmed/?term=Franchitto%20A%5BAuthor%5D&cauthor=true&cauthor_uid=15843085
https://www.ncbi.nlm.nih.gov/pubmed/?term=Merli%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15843085
https://www.ncbi.nlm.nih.gov/pubmed/?term=Siciliano%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15843085
https://doi.org/10.1016/j.dld.2004.11.009
https://doi.org/10.1078/094471103321659889
https://doi.org/10.1021/jf040325p
https://www.ncbi.nlm.nih.gov/pubmed/?term=Checker%20R%5BAuthor%5D&cauthor=true&cauthor_uid=19374955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19374955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sandur%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=19374955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khanam%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19374955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khanam%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19374955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poduval%20TB%5BAuthor%5D&cauthor=true&cauthor_uid=19374955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sinha%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22806981
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pal%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22806981
https://www.ncbi.nlm.nih.gov/pubmed/?term=Elkhanany%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22806981
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dutta%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22806981
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cao%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22806981
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cao%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22806981
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mondal%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22806981
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shu%20YQ%5BAuthor%5D&cauthor=true&cauthor_uid=23725135
https://www.ncbi.nlm.nih.gov/pubmed/23725135
https://www.ncbi.nlm.nih.gov/pubmed/23725135
https://doi.org/10.7314/apjcp.2013.14.4.2325
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wei%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25824458
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25824458
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20X%5BAuthor%5D&cauthor=true&cauthor_uid=25824458
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yuan%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=25824458
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peng%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25824458
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=25824458
https://doi.org/10.1016/0006-2952(92)90271-j
https://doi.org/10.1016/0006-2952(92)90271-j
https://www.oriprobe.com/journals/shandyy.html
https://doi.org/10.1055/s-2005-864145
https://doi.org/10.1055/s-2005-864145
https://doi.org/10.1016/j.jep.2004.12.030
https://doi.org/10.1002/1099-1573(200011)14:7%3C489::aid-ptr656%3E3.0.co;2-g
https://doi.org/10.1002/1099-1573(200011)14:7%3C489::aid-ptr656%3E3.0.co;2-g


  

 

Journal of Fasa University of Medical Sciences | Summer  2020 | Vol. 10 | No. 2  
Barghi M, et al 

journal.fums.ac.ir 2177 

92. Chen Y, Zhang H, Tian X, Zhao C, Cai L, Liu 

Y, et al. Antioxidant potential of crocins and 

ethanol extracts of Gardenia jasminoides ELLIS 

and Crocus sativus L.: A relationship 

investigation between antioxidant activity and 

crocin contents. Food Chem. 2008; 109(3): 484–

492. doi: org/10.1016/j.foodchem.2007.09.080. 

93. Orallo F. Biological effects of Cis- versus 

Trans-resveratrol, in: B.B. Aggarwal, S. 

Shishodia (Eds.), Resveratrol in health and 

disease, CRC Press, Taylor & Francis Group 

LLC, USA. 2006a; 577–600.doi: 

10.1201/9781420026474-24. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://journal.fums.ac.ir/
https://doi.org/10.1016/j.foodchem.2007.09.080
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.1201%2F9781420026474-24


  

  

journal.fums.ac.ir  

 9311تابستان  |2شماره  | دهمسال  |مجله دانشگاه علوم پزشکی فسا 

 

 داروهای گیاهیفیبروز کبدی و 

 پزشکی بالینی دوره

 

8712 

 

 

 

 

 نقش داروهای گیاهی در فیبروز کبد: شواهد چیست؟
 

 *2،3، عصمت عالم زاده 1مریم برقی

 

 . گروه بیوشیمی، دانشکده دامپزشکی، دانشگاه شیراز، شیراز، ایران1

 علوم پزشکی بیرجند، بیرجند، ایران . مرکز تحقیقات سلولی و مولکولی، دانشگاه2

 . گروه بیوتکنولوژی پزشکی، دانشکده پزشکی، دانشگاه علوم پزشکی بیرجند، بیرجند، ایران3
 

 11/05/1311 :تاریخ پذیرش مقاله                                   11/02/1311 اریخ دریافت مقاله:ت
 

 دهیچک
از حد پروتئین های ماتریکس خارج سلولی مانند کلاژن ایجاد می شود. فیبروز پیشرفته کبد  بیماری فیبروز کبدی به دلیل تجمع بیش

به سیروز و در نهایت به سرطان کبد منجر می شود که جز موارد غیر قابل برگشت محسوب می شود. از این رو توجه به مراحل اولیه 

مصنوعی که برای درمان بیماری های کبدی مورد استفاده قرار می گیرند، بیماری و درمان آن نقش اساسی در این بیماران دارد. داروهای 

. ها تغییر یابداغلب عوارض جانبی دارند و بنابراین، روش های درمانی باید به داروهای جایگزین، به ویژه داروهای گیاهی یا مشتقات آن

ی ضعیف مورد توجه ویژه قرار گرفته اند. در این مقاله مروری، امروزه داروهای جایگزین به دلیل قدرت درمانی طولانی مدت و عوارض جانب

ایم. ما همچنین های کبدی دارند، مورد بررسی قرار دادهبرخی از ترکیبات مشتق شده از گیاهان را که نقش مؤثری در بهبود آسیب

ی مولکولی این ترکیبات متمرکز شود تا مکانیسم عملکرد این ترکیبات را تا حدودی ذکر کرده ایم. کارهای آینده باید روی مسیرها

 کاربردهای احتمالی این داروها مشخص شود.
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