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    Abstract
Inositol trisphosphate (IP3) is a major Ca2+-mobilising second messenger and atrial IP3 receptor (IP3R) expression is greatly increased in atrial fibrillation (AF). Cardiac atrial and sino-atrial node myocytes also express Ca2+-stimulated adenylyl cyclases (AC1 and AC8); however the physiological pathways underlying AC1 and AC8 activation are not known. We investigated whether IP3 signalling in cardiac atria and sino-atrial node utilises ACs. Immunocytochemistry in isolated guinea pig atrial myocytes showed type 2 IP3Rs co-localised with AC8, while AC1 was located in close vicinity. UV photorelease of IP3 significantly enhanced Ca2+ transient amplitudes following stimulation of atrial myocytes (31 ± 6 % increase 60 s post photorelease, n=16), an effect abolished by 3 µmol/L MDL-12,330 (MDL), to inhibit ACs, or 1 µmol/L H89, to inhibit PKA. The maximum rate change observed in spontaneously-beating murine right atrial preparations exposed to phenylephrine (14.7 ± 0.5 %, n=10) was significantly reduced by 2.5 µmol/L 2-APB (to 4.7 ± 0.2 %, n=7, P<0.05 compared to control) and abolished by a low dose of MDL (1 µmol/L, n=5). These observations are consistent with a functional interaction between IP3 and cAMP signalling involving Ca2+ stimulation of ACs in cardiac atria and sino-atrial node. Structural evidence supports AC8 as the most likely effector. This signal transduction mechanism is important for future study in atrial physiology and pathophysiology, particularly AF.




  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. All rights reserved. No reuse allowed without permission.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted July 06, 2019.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Functional cyclic AMP signalling is required for the actions of IP3 on the Ca2+ transient in cardiac atria and beating rate in sino-atrial node



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Functional cyclic AMP signalling is required for the actions of IP3 on the Ca2+ transient in cardiac atria and beating rate in sino-atrial node
    

  
      Rebecca A Capel, Thomas P Collins, Samuel J Bose, Skanda Rajasundaram, Thamali Ayagama, Manuela Zaccolo, Rebecca AB Burton, Derek A Terrar

  
      bioRxiv 694349; doi: https://doi.org/10.1101/694349 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Functional cyclic AMP signalling is required for the actions of IP3 on the Ca2+ transient in cardiac atria and beating rate in sino-atrial node
    

  
      Rebecca A Capel, Thomas P Collins, Samuel J Bose, Skanda Rajasundaram, Thamali Ayagama, Manuela Zaccolo, Rebecca AB Burton, Derek A Terrar

  
      bioRxiv 694349; doi: https://doi.org/10.1101/694349 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Physiology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5175)

	Biochemistry (11637)

	Bioengineering (8678)

	Bioinformatics (29011)

	Biophysics (14859)

	Cancer Biology (11996)

	Cell Biology (17261)

	Clinical Trials (138)

	Developmental Biology (9359)

	Ecology (14079)

	Epidemiology (2067)

	Evolutionary Biology (18197)

	Genetics (12183)

	Genomics (16700)

	Immunology (11788)

	Microbiology (27848)

	Molecular Biology (11469)

	Neuroscience (60459)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3212)

	Physiology (4913)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2865)

	Systems Biology (7315)

	Zoology (1634)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  