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                    Summary
The effects of angiotensin II and neuro-aminoacids administered through the right subclavian artery (i. a.) to the cardiac sympathetic ganglia were investigated in spinal dogs. Angiotensin II (1–8 μg) elicited a dose-dependent positive chronotropic effect which was reduced after i. a. injection of saralasin (100μg). The effect of angiotensin II was not reduced after combined treatment with either hexamethonium (10 mg/kg) plus atropine (0.1 mg/kg) or hemicholinium-3 (5 mg/kg) plus preganglionic stimulation. The dosedependent response to angiotensin II of heart rate was inhibited by GABA (50, 500μg), GABOB (500μg) and muscimol (50, 100μg). The inhibition of the response to angiotensin II by a small dose of GABA (50μg), but not by a high one (500μg), was antagonized by i. a. injection of picrotoxin (2 mg). The positive chronotropism induced by bethanechol (25, 50μg) and a small dose of acetylcholine (25μg) were significantly inhibited by a high dose (500μg) but not by a low dose (50μg) of GABA. These results confirm that angiotensin II stimulates cardiac chronotropism by acting on the angiotensin II receptor located at the cardiac ganglia and show that this stimulant effect is antagonized by GABA.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                        
                    

                    

                    

                    References
	Adams PR, Brown DA (1975) Actions of γ-aminobutyric acid on sympathetic ganglion cells. J Physiol 250:85–120

                    Google Scholar 
                

	Aiken JW, Reit E (1968) Stimulation of the cat stellate ganglion by angiotensin. J Pharmacol Exp Ther 159:107–114

                    Google Scholar 
                

	Boadle-Biber MC, Hughes J, Roth RH (1970) Acceleration of noradrenaline biosynthesis in the guinea pig vas deferens by potassium. Br J Pharmacol 40:702–720

                    Google Scholar 
                

	Day MD, Moore AF (1976) Interaction of angiotensin II with noradrenaline and other spasmogens on rabbit isolated aortic strips. Arch Int Pharmacodyn Thér 219:29–44

                    Google Scholar 
                

	DeGroat WC (1966) The action of GABA and related amino acids on a sympathetic ganglion. In: Proceedings of the Ninth Australian Physiological Society Meeting. Australian Physiological Society, Brisbane, Australia, p 15

                    Google Scholar 
                

	DeGroat WC (1970) The actions of γ-aminobutyric acid and related amino acids on mammalian autonomic ganglia. J Pharmacol Exp Ther 172:384–396

                    Google Scholar 
                

	DeGroat WC, Lalley PM, Block M (1971) The effects of bicuculline and GABA on the superior cervical ganglion of the cat. Brain Res 25:665–668

                    Google Scholar 
                

	Dun NJ, Nishi S, Karczmar AG (1978) An analysis of the effect of angiotensin II on mammalian ganglion cells. J Pharmacol Exp Ther 204:669–675

                    Google Scholar 
                

	Farr WC, Grupp G (1971) Ganglionic stimulation: Mechanism of the positive inotropic and chronotropic effects of angiotensin. J Pharmacol Exp Ther 177:48–55

                    Google Scholar 
                

	Fleisch JH, Flacke W, Gillis RA (1969) Nicotinic and muscarinic receptors in the cardiac sympathetic ganglia of the dog. J Pharmacol Exp Ther 168:106–115

                    Google Scholar 
                

	Haefely W (1970) Some actions of bradykinin and related peptides on autonomic ganglion cells. In: Sicuteri F, Rocha e Silva M, Black N (eds) Bradykinin and related kinins: Cardiovascular, biochemical and neural actions. Plenum Press, New York, pp 591–599

                    Google Scholar 
                

	Haefely W, Huerlimann A, Thoenen H (1966) The effect of bradykinin and angiotensin on ganglionic transmission. In: Erdös EG, Back N, Sicuteri F, Wilde AF (eds) Hypotensive polypeptides. Springer Verlag, New York, pp 314–327

                    Google Scholar 
                

	Hughes J, Roth RH (1971) Evidence that angiotensin enhances transmitter release during sympathetic nerve stimulation. Br J Pharmacol 41:239–255

                    Google Scholar 
                

	Kimura T, Imamura H, Hashimoto K (1977) Facilitatory and inhibitory effects of γ-aminobutyric acid on ganglionic transmission in the sympathetic cardiac nerves of the dog. J Pharmacol Exp Ther 202:397–403

                    Google Scholar 
                

	Kushiku K, Furukawa T (1980) Effects of prostaglandins E1, E2 and F2α on the cardiac chronotropism by affecting the cardiac ganglionic transmission in spinal dogs. Life Sci 26:41–47

                    Google Scholar 
                

	Kushiku K, Ichimasa S, Kamiya H, Furukawa T (1979) In vivo direct effects of cholinergic agents on the inferior mesenteric and cardiac ganglia with relation to their receptors in the dog. Jpn J Pharmacol 29:763–774

                    Google Scholar 
                

	Kushiku K, Furukawa T, Ichimasa S, Kamiya H (1980) Negative chronotropic effect of catecholamines on adrenergic receptors in cardiac ganglia in spinal dogs. J Cardiovasc Pharmacol 2:857–866

                    Google Scholar 
                

	Lewis GP, Reit E (1965) The action of angiotensin and bradykinin on the superior cervical ganglion of the cat. J Physiol (Lond) 179:538–553

                    Google Scholar 
                

	Naik SR, Guidotti A, Costa E (1976) Central GABA receptor agonists: Comparison of muscimol and baclofen. Neuropharmacology 15:479–484

                    Google Scholar 
                

	Panisset J-C (1967) Effect of angiotensin on the release of acetylcholine from preganglionic and postganglionic nerve endings. Can J Physiol Pharmacol 45:313–317

                    Google Scholar 
                

	Panisset J-G, Biron P, Beaulnes A (1966) Effects of angiotensin on the superior cervical ganglion of the cat. Experientia 22:394–395

                    Google Scholar 
                

	Peach MJ, Bumpus FM, Khairallah PA (1969) Inhibition of norepinephrine uptake in hearts by angiotensin II and analogs. J Pharmacol Exp Ther 167:291–299

                    Google Scholar 
                

	Polc P, Haefely W (1977) Effects of systemic muscimol and GABA in the spinal cord and superior cervical ganglion of the cat. Experientia 33:809

                    Google Scholar 
                

	Povolny KM, Jung RW, Kraft E, Zimmerman GB (1977) Adrenergic potentiation by angiotensin II in isolated canine cutaneous blood vessels: Effect of bathing media and calcium. Blood Vessels 14:105–115

                    Google Scholar 
                

	Reit E (1972) Actions of angiotensin on the adrenal medulla and autonomic ganglia. Fed Proc 31:1338–1343

                    Google Scholar 
                

	Solomon TA, Buckley JP (1974) Inhibitory effects of central hypertensive activity of angiotensin I and II by 1-Sar-8-Ala-angiotensin II (saralasin acetate). J Pharm Sci 63:1109–1113

                    Google Scholar 
                

	Trendelenburg U (1966) Observations on the ganglion-stimulating action of angiotensin and bradykinin. J Pharmacol Exp Ther 154:418–425

                    Google Scholar 
                

	Trendelenburg U (1967) Some aspects of the pharmacology of autonomic ganglion cells. Ergeb Physiol Biol Chem Exp Pharmakol 59:1–85

                    Google Scholar 
                

	Zimmerman BG (1973) Blockade of adrenergic potentiating effect of angiotensin by 1-Sar-8-Ala-angiotensin II. J Pharmacol Exp Ther 185:486–492

                    Google Scholar 
                

	Zimmerman BG, Whitmore L (1967) Effect of angiotensin and phenoxybenzamine on release of norepinephrine in vessels during sympathetic nerve stimulation. Int J Neuropharmacol 6:27–37

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Pharmacology, School of Medicine, Fukuoka University, 814-01, Fukuoka, Japan
Tatsuo Furukawa & Kazushi Kushiku


Authors	Tatsuo FurukawaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kazushi KushikuView author publications
You can also search for this author in
                        PubMed Google Scholar







Rights and permissions
Reprints and permissions


About this article
Cite this article
Furukawa, T., Kushiku, K. Antagonism by γ-aminobutyric acid of the stimulant effect of angiotensin II on cardiac sympathetic ganglia in spinal dogs.
                    Naunyn-Schmiedeberg's Arch. Pharmacol. 317, 149–153 (1981). https://doi.org/10.1007/BF00500071
Download citation
	Received: 12 August 1980

	Accepted: 02 May 1981

	Issue Date: June 1981

	DOI: https://doi.org/10.1007/BF00500071


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Key words
	Angiotensin II
	GABA
	Saralasin
	Cardiac sympathetic ganglia








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.164.49.47
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    