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The Potential Hepatoprotective Effect of 

Quercetin on Cholestatic Liver Injury  

in Rats 

Abstract 

Background: cholestasis is a prevalent health problem associated with liver 

oxidative stress, inflammation, and fibrosis. Quercetin has been shown to 

afford a beneficial effect in a variety of liver diseases. 

Aim: This study was designed to investigate the potential protective effect 

of quercetin on liver cholestasis and the possible underlying mechanisms in 

a rat model of bile duct ligation (BDL).  

Design: Experimental study 

Methods: This study was carried out on adult male Wister rats which were 

randomly divided into: Sham, BDL and BDL- quercetin treated (BDL- Q) 

groups. Quercetin was given by gavage in a dose of 50 mg/kg/day.  

Results: Bile duct ligation resulted in a significant increase in serum levels 

of aspartate aminotransferase (AST), alanine aminotransferase (ALT), 

alkaline phosphatase (ALP), and liver levels of myeloperoxidase (MPO),  

tumor necrosis factor alpha (TNF-α),and  transforming growth factor beta 

1(TGF-β1), along with a significant decrease in  serum levels of total 

proteins (TP) and liver  glutathione peroxidase(GPX) in BDL group versus  

sham group . Quercetin treatment significantly lowered serum levels of 

AST, ALT, ALP, and MPO, TNF-α, and TGF-β1 in liver tissues associated 

with a significant increase in serum TP and liver GPX in BDL-Q group 

versus BDL rats. Histological studies revealed enhancement of 

inflammation and a significant increase in the percentage area of collagen 

deposition in BDL versus sham group. These changes were attenuated in 

BDL-Q group compared to BDL rats.  

Conclusions:  

Quercetin alleviated cholestasis induced liver injury and improved liver 

function possibly via attenuating liver oxidative stress, inflammation and 

fibrosis.  

 

Key words: Cholestasis, quercetin, oxidative stress, inflammation, fibrosis 
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Introduction 

Chronic cholestasis is a prevalent health problem 

produced by impairment of bile flow, and accumulation of 

toxic bile acids in hepatocytes, evoking severe liver injury 

which may progress to cirrhosis and liver failure 

(Hirschfield et al., 2010). It is caused by various 

aetiologies such as primary biliary cirrhosis, primary 

sclerosing cholangitis and progressive familial intrahepatic 

cholestasis (Ghonem et al., 2015).  Ligation of the common 

bile duct in rodents represents a well settled  experimental 

model of cholestasis that initiates a complex cascade of 

pathological events similar to that of human (Dondorf et 

al., 2017). This model enabled the scientists to recognize 

the pathophysiology of the cholestasis and to develop 

different treatments to human cholestatic liver diseases. 

Recently, evidence has accumulated that the 

progression of liver injury in cholestasis is heavily 

dependent on overproduction of reactive oxygen species 

(ROS) as well as pro-inflammatory cytokines (Gonzalez-

Sanchez et al., 2015). Exposure of hepatocytes to high 

concentrations of potentially toxic bile acids initiates 

hepatocellular injury, followed by a leukocytic phase in 

which activated neutrophils infiltrate and attack the bile 
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acid stressed hepatocytes through ROS formation (Rust et 

al., 2009; Copple et al., 2010). Excessive production of 

ROS has been demonstrated to induce cellular damage 

(Cesaratto et al., 2004) and promote inflammation by 

upregulating tumor necrosis factor-alpha (TNF-α) signaling 

pathway, and IL-6 mRNA expression in chronic liver 

diseases     (Elsharkawy et al., 2005; Ghatak et al., 2011). 

Transforming growth factor beta-1(TGF-β1), a potent 

profibrotic cytokine, was also activated by oxidative stress 

(Poynard et al., 2010) and in a consequence stimulates the 

transformation of hepatic stellate cells into myofibroblasts 

which increase the extracellular matrix formation, 

promoting liver fibrosis (Elsharkawy et al., 2005). During 

the past decades, the mechanisms of liver cholestasis have 

been investigated, but few therapeutic strategies are 

available to efficiently interrupt the progression of liver 

injury. According to the aforementioned reports, oxidative 

stress, and inflammation are potential targets for 

therapeutic intervention in treating cholestatic liver 

disorders. Therefore, antioxidants might have a relevant 

benefit and restrain the hepatocellular injury in chronic 

cholestasis. 

Quercetin (3,3’,4’,5,6-Pentahydroxyflavon), a natural 

flavonoid compound found in vegetables and fruits,  has a 


