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                    Summary
The effect of forearm muscle tendon vibration during alternating step flexion-extension movements about the elbow was studied in normal humans. In one experiment, a vibrator was mounted over either the forearm flexor or the extensor muscle. In a second experiment, a vibrator was mounted over either the forearm muscle or the biceps muscle. In both experiments, vibration was applied either to a single muscle or simultaneously to both muscles during elbow flexion-extension movements. After a period of practice, subjects learned the required movements and were able to make them with their eyes closed. Application of vibration to the forearm and the biceps muscle during extension movements produced an undershoot of the required end movement position. Moreover, application of high frequency vibration (100 Hz) to the forearm extensor and flexor muscle produced an overshoot of the required end-movement position. The observed results are consistent with vibration induced activation of muscle spindle receptors not only in the lengthening muscle during movement but also in the forearm muscles. It is suggested that the pattern of distribution of muscle spindle afferent from the forearm muscle onto α-motoneurons of muscles acting at the elbow has played an important role of alternating step flexion-extension movements.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The knowns and unknowns of neural adaptations to resistance training
                                        
                                    

                                    
                                        Article
                                         Open access
                                         23 December 2020
                                    

                                

                                Jakob Škarabot, Callum G. Brownstein, … Paul Ansdell

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The user experience of distal arm-level vibrotactile feedback for interactions with virtual versus physical displays
                                        
                                    

                                    
                                        Article
                                         Open access
                                         22 March 2024
                                    

                                

                                Mihail Terenti, Cristian Pamparău & Radu-Daniel Vatavu

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Reduction and recovery of self-sustained muscle activity after fatiguing plantar flexor contractions
                                        
                                    

                                    
                                        Article
                                         Open access
                                         10 February 2024
                                    

                                

                                Anthony J. Blazevich, Ricardo N. O. Mesquita, … Sébastien Ratel

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Bullen AR, Brunt D (1986) Effect of tendon vibration on unimanual and bimanual movement accuracy. Exp Neurol 93:311–319

                    Google Scholar 
                

	Burke D, Hagbarth K-E, Lofstedt L, Wallin BG (1976a) The responses of human muscle spindle endings to vibration of non-contracting muscles. J Physiol (London) 261:673–693

                    Google Scholar 
                

	Burke D, Hagbarth K-E, Lofstedt L, Wallin BG (1976b) The responses of human muscle spindle endings to vibration of contracting muscles. J Physiol (London) 261:695–711

                    Google Scholar 
                

	Capady C, Cooke JD (1981) The effects of muscle vibration on the attainment of intended final position during voluntary human arm movements. Exp Brain Res 42:228–230

                    Google Scholar 
                

	Capady C, Cooke JD (1983) Vibration-induced changes in movement-related EMG activity in humans. Exp Brain Res 52:139–146

                    Google Scholar 
                

	Cavallari P, Katz R (1989) Pattern of projections of group I afferents from forearm muscles to motoneurones supplying biceps and triceps muscles in man. Exp Brain Res 78:465–478

                    Google Scholar 
                

	Cody FWJ, Schwartz MP, Smit GP (1990) Proprioceptive guidance of human voluntary wrist movements studied using muscle vibration. J Physiol (London) 427:455–470

                    Google Scholar 
                

	Gilhodes JC, Roll JP, Tardy-Gervet MF (1986) Perceptual and motor effects of agonist-antagonist muscle vibration in man. Exp Brain Res 61:395–402

                    Google Scholar 
                

	Goodwin GM, McCloskey DI, Mathews PBC (1982) The contribution of muscle afferents to kinesthesia shown by vibration induced illusions of movement and by the effects of paralyzing joint afferents. Brain 95:705–748

                    Google Scholar 
                

	Inglis JT, Frank JS (1990) The effect of agonist/antagonist muscle vibration on human position sense. Exp Brain Res 81:573–580

                    Google Scholar 
                

	Inglis JT, Frank JS, Inglis B (1991) The effect of muscle vibration on human position sense during movements controlled by lengthening muscle contraction. Exp Brain Res 84:631–634

                    Google Scholar 
                

	Kasai T (1991) An empirical note on tonic neck reflexes: control of the upper limb's proprioceptive sensation. Percept Mot Skills 72:955–960

                    Google Scholar 
                

	Katz R, Morin C, Pierrot-Deseilligny E, Hibino R (1977) Conditioning of H-reflex by a preceding subthreshold tendon reflex stimulus. J Neurol Neurosurg Psychiat 40:575–580

                    Google Scholar 
                

	Katz R, Penicaud A, Rossi A (1991) Reciprocal Ia inhibition between elbow flexors and extensors in the human. J Physiol (London) 437:269–286

                    Google Scholar 
                

	Roll JP, Vedel JP (1982) Kinesthetic role of muscle afferents in man, studies by tendon vibration and microneurography. Exp Brain Res 47:177–190

                    Google Scholar 
                

	Roll JP, Vedel JP, Ribot E (1989) Alteration of proprioceptive messages induced by tendon vibration in man. Exp Brain Res 76:213–222

                    Google Scholar 
                

	Sitting AC, Denier vander Gon JJ, Gielen CCAM, van Wijk AJM (1985) The attainment of target position during step-tracking movements despite a shift of initial position. Exp Brain Res 60:407–410

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Human Movement Studies, Faculty of Integrated Arts and Sciences, Hiroshima University, 1-1-89, Higashisendamachi, Naka-ku, 730, Hiroshima, Japan
T. Kasai

	Department of Sports Science, Hiroshima Bunkyo Women's College, 1-2-1, Kabehigashi, Asakita-ku, 731-02, Hiroshima, Japan
M. Kawanishi

	Department of Sports Science, Hiroshima Syudo University, 1717, Ohtsuka, Numata-cho, Asaminami-ku, 731-31, Hiroshima, Japan
S. Yahagi


Authors	T. KasaiView author publications
You can also search for this author in
                        PubMed Google Scholar



	M. KawanishiView author publications
You can also search for this author in
                        PubMed Google Scholar



	S. YahagiView 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
Kasai, T., Kawanishi, M. & Yahagi, S. The effects of wrist muscle vibration on human voluntary elbow flexion-extension movements.
                    Exp Brain Res 90, 217–220 (1992). https://doi.org/10.1007/BF00229274
Download citation
	Received: 27 September 1991

	Accepted: 16 March 1992

	Issue Date: January 1992

	DOI: https://doi.org/10.1007/BF00229274


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
	Muscle vibration
	Spindle afferents
	Elbow movement
	Forearm muscle
	Human








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.80.21.52
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    