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Causes of intrahepatic cholestasis 
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Suzanne Sargent. Liver Diseases: An Essential Guide for Nurses and Health Care Professionals. 
 

•PFIC: Progressive familial  intrahepatic 

cholestasis 

•BRIC: Benign recurrent intrahepatic 

cholestasis 

•ICP:Intrahepatic cholestasis of pregnancy 



Research Background: Formation of cholestasis 
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Continuous intrahepatic cholestasis can lead to 

irreversible lesions in the liver, possibly cirrhosis, and 

even liver cancer 

INC 

Cirrhosis 
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Jungst, C., et al., Intrahepatic cholestasis in common chronic liver diseases. Eur J Clin Invest, 2013. 43(10): p. 1069-83. 

Boyer N, et a l . Forum(Genova) 2000;10:4-18. 

Lawrence SP. Adv intern Med 2000;45:65-105. 



In terms of mechanism research，FXR is a central 

factor of bile component metabolism and is currently 

considered a key target for the treatment of cholestasis. 



Salivary glands 

Can we consider Chinese medicine 

treatment? 

[1] Zhu J et al. The effect of hirudin on antagonisting thrombin induced apoptosis of human microvascular endothelial cells. Acta Cir Bras. 

2019;34(1):e20190010000006 

[2] De-Qiang Li et al. Anti-atherosclerotic effects between a combined treatment with simvastatin plus hirudin and single simvastatin therapy in patients with 

early type 2 diabetes mellitus. Ann Transl Med 2019;7(14):302 

[3] Zhengdong Zhang et al. Effects of Natural Hirudin and Low Molecular Weight Heparin in Preventing Deep Venous Thrombosis in Aged Patients with 

Intertrochanteric Fracture. ScienTific Reports | (2018) 8:8847 

The hirudin we researched  coming from the hirudo’s Salivary glands, recent studies 

have found that hirudin has the effects of anti-coagulation,anti-inflammatory，
improving the blood circulation.  
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Research Method 

 Animal grouping: normal group, model group, ursodeoxycholic acid (UDCA)group, hirudin treatment 

group (84U•kg-1), hirudin treatment group(63U•kg-1). hirudin treatment group (42U•kg-1). 

 Cells(LO2) grouping: normal group, model group, ursodeoxycholic acid (UDCA)group, hirudin 

treatment group (8 u/ml), hirudin treatment group(4 u/ml). hirudin treatment group (2 u/ml). 

 Detection Indicator 

 Pathological examination: 

 The liver was taken 1.5-2 cm, fixed with 10% formaldehyde, and embedded in paraffin, and stained with HE for histopathological 

examination under electron microscope. 

 Immunohistochemistry (IHC) was used to analyze the expression of FXR.  

 The expression of SHP, UGT2B4, BSEP and protein in the downstream of FXR and FXR in liver tissue 

or cells related to bile acid synthesis, detoxification and transport were respectively observed. 

 1 Total RNA was extracted from liver tissue and cells, and the expression levels of key molecules FXR, SHP, UGT2B4 and BSEP were 

detected by RT-PCR. 

 2 The nuclear/plasmin protein of liver tissue and cells was extracted, and the expression levels of FXR, SHP, UGT2B4 and BSEP were 

detected by western-blot. 



Hirudin improves liver pathological 

manifestations in rats with acute 

cholestasis caused by ANIT 

A. Normal group B. Model group 

C. UDCA group   D.Hirudin 84U•kg-1 

E. Hirudin 63U•kg-1 F. Hirudin 42U•kg-1 

 

Result Hepatic tissue was taken for HE microscopic 

examination to observe the pathological condition 

of rat liver; 



 A. Normal group B. Model group 

 C. UDCA group   D.Hirudin 84U•kg-1 

 E. Hirudin 63U•kg-1 F. Hirudin 42U•kg-1 

Hirudin enhances the 

expression of FXR 

mRNA in the liver of 

rats with cholestasis. 

Result 
 immunohistochemistry (IHC) was used to analyze 

the expression of FXR. 



Hirudin enhances the 

expression of FXR, 

BSEP, UGT2B4 and SHP

mRNA in the liver of rats

with cholestasis 

Result 
mRNA expressions in the liver of rats with cholestasis were 

detected by quantitative RT-PCR assays  



Hirudin can promote ANIT-

induced acute cholestasis in 

rats by promoting SHP, 

UGT2B4, and BSEP protein 

levels, thereby promoting 

FXR-SHP, FXR-UGT2B4, 

and FXR-BSEP pathways. 

Result 
Protein expressions in the liver of rats with cholestasis 

were detected by  western blot test 



Hirudin enhances the 

expression of FXR, BSEP,

UGT2B4 and SHP 

mRNA in LO2 cells 

stimulated by (Z)-

Guggulserone 

Result mRNA expressions in LO2 cells stimulated by (Z)-Guggulsterone 

were detected by quantitative RT-PCR assays  



Hirudin can promote SHP, 

UGT2B4, and BSEP protein 

levels, in LO2 cells stimulated 

by (Z)-Guggulserone,  thereby 

promoting  the corresponding 

pathways. 

Result 
Protein expressions in LO2 cells stimulated by (Z)-

Guggulsterone were detected by  western blot test 
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Hirudin can reduce the degeneration and 

necrosis of hepatocytes during intrahepatic 

cholestasis and reduce the degree of liver 

damage. However, the effect is slightly 

worse than UDCA 

Its mechanism may be to mediate FXR-

SHP, FXR-UGT2B4, FXR-BSEP signaling 

pathways, thereby regulating the synthesis, 

detoxification and metabolism of bile 

acids, thereby improving cholestasis. 



Outlook 

Drug pair 

Drug 
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