
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Cancer Chemotherapy and Pharmacology

	
                        Article

Disulfiram enhances chemotherapeutic effects of doxorubicin liposomes against human hepatocellular carcinoma via activating ROS-induced cell stress response pathways


                    	Original Article
	
                            Published: 17 October 2022
                        


                    	
                            Volume 90, pages 455–465, (2022)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            Cancer Chemotherapy and Pharmacology
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Hai Lin1,2 na1, 
	Fengjie Sun2 na1, 
	Tingting Li3, 
	Yihan Zhang1, 
	Xiaochun Guo1, 
	Ming Li2, 
	Min Liang2, 
	Xinke Zhou2 & 
	…
	Zhiyuan Fang 
            ORCID: orcid.org/0000-0001-5622-89181 

Show authors
                        
    

                        
                            	
            
                
            533 Accesses

        
	
            
                
            1 Citation

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
Purpose
Increasing evidences have revealed the anti-cancer effect of disulfiram. Current disulfiram-based cancer therapies still have limitations, such as poor tumor-targeting ability and insufficient studies on anti-tumor mechanisms.
Methods
In the present study, tumor-targeting liposomes were prepared as drug carriers to increase retention of disulfiram in tumor cells. Then, anti-tumor efficacy of liposomes and the underlying mechanisms were investigated in in vitro, in vivo, and transcriptomic level.
Results
The results showed that disulfiram enhanced sensitivity of human hepatocellular carcinoma cells to doxorubicin by 15–27-fold, and increased reactive oxygen species (ROS) production as well as caspase-dependent apoptosis. Inhibition of tumor migration and invasion by doxorubicin were further enhanced by disulfiram. In vivo study showed that disulfiram additive doxorubicin liposomes had better performance in suppressing tumor growth than single doxorubicin liposomes. Gene expression profiling found that cellular components destruction, cell stress, check point regulation, and immunoregulation were the main anti-tumor mechanisms of disulfiram. More importantly, disulfiram possessed a great potential to be a protein ubiquitination and murine double minute 4 (MDM4) targeting compound.
Conclusions
Due to its low price and good safety, it is worth to repurposing disulfiram as a chemotherapeutic drug. Furthermore, MDM4 may act as a biomarker for observation the clinical effect of disulfiram-based treatment.
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