
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Basic Research in Cardiology

	
                        Article

Rat atrial engineered heart tissue: a new in vitro model to study atrial biology


                    	Original Contribution
	
                            Published: 03 September 2018
                        


                    	
                            Volume 113, article number 41, (2018)
            
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            Basic Research in Cardiology
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Julia Krause1,2 na1, 
	Alexandra Löser2,3 na1, 
	Marc D. Lemoine2,3,4, 
	Torsten Christ2,3, 
	Katharina Scherschel2,4, 
	Christian Meyer2,4, 
	Stefan Blankenberg1,2, 
	Tanja Zeller1,2, 
	Thomas Eschenhagen2,3 & 
	…
	Justus Stenzig2,3 

Show authors
                        
    

                        
                            	
            
                
            1358 Accesses

        
	
            
                
            35 Citations

        
	
                
                    
                2 Altmetric

            
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
Engineered heart tissue (EHT) from rat cells is a useful tool to study ventricular biology and cardiac drug safety. Since atrial and ventricular cells differ significantly, EHT and other 3D cell culture formats generated from ventricular cells have been of limited value to study atrial biology. To date, reliable in vitro models that reflect atrial physiology are lacking. Therefore, we established a novel EHT model using rat atrial cells (atrial EHT, aEHT) to assess atrial physiology, contractility and drug response. The tissue constructs were characterized with regard to gene expression, histology, electrophysiology, and the response to atrial-specific drugs. We observed typical functional properties of atrial tissue in our model such as more regular spontaneous beating with lower force, shorter action potential duration, and faster contraction and relaxation compared to ventricular EHT (vEHT). The expression of atrial-specific genes and proteins was high, whereas ventricle-specific transcripts were virtually absent. The atrial-selective drug carbachol had a strong negative inotropic and chronotropic effect on aEHT only. Taken together, the results demonstrate the feasibility of aEHT as a novel atrial 3D model and as a benchmark for tissue engineering with human induced pluripotent stem cell-derived atrial-like cardiomyocytes. Atrial EHT faithfully recapitulates atrial physiology and shall be useful to study atrial molecular physiology in health and disease as well as drug response.
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