
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        European Archives of Oto-Rhino-Laryngology

	
                        Article

Inner ear morphology in CBA/Ca and C57BL/6J mice in relationship to noise, age and phenotype


                    	Originals
	
                            Published: September 1993
                        


                    	
                            Volume 250, pages 257–264, (1993)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                [image: ]
                            
                            European Archives of Oto-Rhino-Laryngology
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	M. Hulterantz1 & 
	H.-S. Li2 


                        
    

                        
                            	
            
                
            132 Accesses

        
	
            
                
            5 Citations

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Summary
CBA/Ca mice showing moderate hearing losses with onset late in life and C57BL/6J mice with progressive hearing losses starting when animals were young adults were exposed to a 2–7 kHz, 120 dB SPL noise band for 5 min in order to investigate morphological consequences to noise as a function of age and genotype. Permanent threshold shifts were determined by auditory brainstem responses 1 month after noise exposure at 1, 3 and 6 months of age. CBA mice had a decreasing susceptibility to noise with increasing age, while C57 mice remained equally susceptible throughout all ages tested. The threshold shifts were then analyzed in relation to morphological changes of the organ of Corti as visualized by light microscopy (LM), transmission electron microscopy (TEM) and scanning electron microscopy (SEM). CBA mice exposed at 1 month and sacrificed at 2 months had seemingly normal cochlear morphologies under LM. In these animals SEM findings demonstrated mild stereocilia damage to noise trauma, but not when mice were exposed at 3 and 6 months. There was no visible morphological aging of hair cells found during the period tested. In contrast; the C57 mice had early hair cell changes including bent and fused stereocilia, bulging of the cuticular plates, hair cell loss and swelling of afferent dendrites. These changes became more pronounced throughout the test periods with the variability of damage in this strain more evident over time. This pattern was also aggravated in all C57 age groups tested after noise exposure. Quantification with cytocochleograms demonstrated a statistically different reaction pattern to noise trauma between the two different genotypes of mice.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        Effects of Aging and Noise Exposure on Auditory Brainstem Responses and Number of Presynaptic Ribbons in Inner Hair Cells of C57BL/6J Mice
                                        
                                    

                                    
                                        Article
                                        
                                         01 October 2017
                                    

                                

                                Sh. Takeda, P. Mannström, … M. Ulfendahl

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Age effects on tinnitus and hearing loss in CBA/CaJ mice following sound exposure
                                        
                                    

                                    
                                        Article
                                         Open access
                                         20 September 2014
                                    

                                

                                Ryan J. Longenecker, Kurt T. Chonko, … Alexander V. Galazyuk

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Large-scale phenotyping of ABR P1-N1 amplitudes before and after exposure to noise in 69 strains of mice
                                        
                                    

                                    
                                        Article
                                        
                                         06 September 2021
                                    

                                

                                Joel Lavinsky, Aline Mendonça, … Rick Adam Friedman

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Bock GR, Seifter EJ (1978) Developmental changes of susceptibility to auditory fatigue in young hamsters. Audiology 17: 193–203

                    Google Scholar 
                

	Bohne B, Rabbitt KD (1983) Holes in the reticular lamina after noise exposure. Implication for counting damage in the organ of Corti. Hear Res 11: 41–53

                    Google Scholar 
                

	Borg E (1982) Noise-induced hearing loss in normotensive and spontaneously hypertensive rats. Hear Res 8:101–115

                    Google Scholar 
                

	Engström B, Borg E (1983) Cochlear morphology in relation to loss of behavioural, electrophysiology and middle ear reflex thresholds after exposure to noise. Acta Otolaryngol (Stockh) [Suppl] 402:1–45

                    Google Scholar 
                

	Engström B, Flock Å, Borg E (1983) Ultrastructural studies of stereocilia in noise-exposed rabbits. Hear Res 12:251–264

                    Google Scholar 
                

	Hamernik R, Patterson J, Turrentine G, Ahroon W (1989) The quantitative relation between sensory cell loss and hearing thresholds. Hear Res 38:199–212

                    Google Scholar 
                

	Henry K (1983) Lifelong susceptibility to acoustic trauma: changing patterns of cochlear damage over the lifespan of the mouse. Audiology 22:372–383

                    Google Scholar 
                

	Henry K, Chole RA (1980) Genotypic differencies in behavioral, physiological and anatomical expression of age-related hearing loss in the laboratory mouse. Audiology 19:369–383

                    Google Scholar 
                

	Hultcrantz M, Anniko M, Borg E (1985) Structure and function of the adult cochlea following prenatal irradiation. Acta Otolaryngol (Stockh) [Suppl] 425:1–31

                    Google Scholar 
                

	Hultcrantz M, Anniko M, Borg E (1989) The influence of prenatal gamma irradiation on the ageing of the cochlea. Acta Otolaryngol (Stockh) 108:414–423

                    Google Scholar 
                

	Li H-S, Borg E (1991) Age-related loss of auditory sensitivity in two mouse genotypes. Acta Otolaryngol (Stockh) 11:827–834

                    Google Scholar 
                

	Li H-S, Hultcrantz M (1993) Age-related degeneration of the organ of Corti in two genotypes of mice. ORL 32:195–204

                    Google Scholar 
                

	Li H-S, Hultcrantz M, Borg E (1993) The influence of age on noise-induced permanent threshold shifts in CBAJCa and C57B1/6J mice. Audiology (in press)

	Liberman C (1987) Chronic ultrastructural changes in acoustic trauma: serial-section reconstruction of stereocilia and cuticular plate. Hear Res 26:65–88

                    Google Scholar 
                

	Liberman MC, Dodds LW (1987) Acute ultrastructural changes in acoustic trauma: serial section reconstruction of stereocilia and cuticular plate. Hear Res 26:45–64

                    Google Scholar 
                

	Patuzzi R, Jonstone BM, Selick PM (1984) The interaction of the vibration of the basilar membrane produced by loud sound. Hear Res 13: 99–100

                    Google Scholar 
                

	Raphael Y, Altschuler R (1990) Scar formation after drug-induced cochlear insult. Hear Res 51:173–184

                    Google Scholar 
                

	Rydmarker S (1987) Noise-induced effects on cochlear hair cells. Experimental studies on guinea pigs. Thesis, Malmö, Sweden

	Saunders J, Canlon B, Flock Å, (1986) Growth of threshold shift in hair-cell stereocilia following overstimulation. Hear Res 23:245–255

                    Google Scholar 
                

	Shone G, Altschuler R; Miller J, Nuttall L (1991) The effect of noise exposure on the ageing ear. Hear Res 56:173–178

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Otorhinolaryngology, Karolinska Hospital, S-104 01, Stockholm, Sweden
M. Hulterantz

	Department of Physiology II, Karolinska Institute, S-104 01, Stockholm, Sweden
H.-S. Li


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



	H.-S. LiView 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
Hulterantz, M., Li, HS. Inner ear morphology in CBA/Ca and C57BL/6J mice in relationship to noise, age and phenotype.
                    Eur Arch Otorhinolaryngol 250, 257–264 (1993). https://doi.org/10.1007/BF00186222
Download citation
	Received: 21 August 1992

	Accepted: 26 February 1993

	Issue Date: September 1993

	DOI: https://doi.org/10.1007/BF00186222


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
	Genotype
	Acoustic trauma
	Sound threshold shifts
	Cochlear morphology
	C57BL/6JCBA/Ca mice








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					34.239.227.49
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    