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 Age-related hearing loss (presbycusis) refers to the gradual loss of 

hearing with age. It is one of the most common pathological 

conditions affecting over 50% of older adults  (Roth et al., 2011).  
  

 The primary function of the cochlea is to convert sound waves into 

neural signals and this process is facilitated by an endocochlear 

potential (EP).   
  

 The EP is maintained by potassium ion (K+) recycling across the 

fluid-filled chambers in the cochlea (Figure 1).  
  

 Fibrocytes are mesenchymal fibrous cells embedded in the 

extracellular matrix of the cochlear lateral wall (Furness et al., 

2009).  
     

 These cells are important for K+ recycling. They contain numerous 

Na, K-ATPase pumps that actively take up K+  from the perilymph 

into the cell and then to the endolymph.   
  

 Fibrocytes degenerate with age and this interrupts the normal 

homeostatic balance of the cochlear fluids, resulting in metabolic 

hearing loss (Mahendrasingam et al., 2011).  
  

 This degeneration precedes the loss of other cochlear structures 

including; sensory hair cells and spiral ganglion cells which are 

non-regenerable (Mahendrasingam et al., 2011).  
  

 It is important to devise a means of protecting these mesenchymal 

fibrocytes to restore the cochlear fluid homoeostasis and also to 

prevent the degeneration of other non-regenerable cochlear cells.   

 

 The primary aim of this study was to culture transplantable stem 

cells to replace degenerating cochlear fibrocytes.  
 

 Other objectives include:  

 Establish fibrocyte degeneration in aged (P60) CD/1 mice.   
 

 Develop fibrocyte stem cells in sterile primary cultures.   

 

 Construct a device (a modified syringe) that will enable precise 

cell transplantation.  
 

 Transfer primary cell culture into a transplantable matrix 

(secondary culture) within the modified syringe.  
 

 Transplant cells into an isolated cochlea of a P60 mice in vitro.  
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 Establish cell degeneration. Mouse cochlea 

(P60) embedded in paraffin wax was sectioned 

and viewed with a light microscope.    

 

 Primary cell culturing. Spiral ligaments were 

extracted from young CD/1 mice and cultured in 

collagen-I coated well plates (sterile technique). 

Cells were also labelled with MNPs.  
  

  Transplantation device. Pipette tip was cut to 

a small diameter to enable precise cell 

transplantation without damage (cell splitting).  
 

 Secondary cell culturing.  Collagen-I gel matrix 

was prepared and withdrawn along with cultured 

cells into the modified syringe.  
 

 Transplantation. Matrix-cell construct was 

transplanted into an isolated cochlea in vitro and 

viewed using S.E.M and CLSM.    
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 These findings show that severe fibrocyte 

degeneration occurs in ageing mice which is an 

indication that hearing loss has began to occur.  
  

 It also reveals that  sterile cultured fibrocytes 

thrive in vitro in primary and secondary cultures. 
.              

 Also, it was found that cells in primary culture 

take up nanoparticles and therefore can be 

identified on transplantation.  
 

 The fibrocytes were found to integrate within the 

gel matrix and  form interactions with the fibres.  

This indicates a potential for matrix-cell 

interaction on transplantation.  
  

 Gel localised within the cochlear opening.   

 

 Conclusion.  

In conclusion, the study showed that 

degenerated fibrocytes can be potentially 

replaced by using fibrocyte stem-cell therapy.  

This finding will potentially provide an 

alternative treatment to the current artificial 

aids used to address hearing loss.  
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 1. Fibrocyte degeneration  2. Primary cell culture 

4. Cells within gel (CLSM) 5. Cell within gel (S.E.M) 6. Transplanted cells.  

Explanation. (1) Fibrocytes degenerate from the base of the spiral ligament to the apex 

(arrows). (2) Fibrocytes proliferate and reach confluence in primary culture, ready for 

harvest and transfer into the secondary gel matrix. (3) When extruded, the gel retains it 

shape without splitting. (4) Cells are seen within the gel when viewed with a confocal 

laser scanning microscope (CLSM) and (5) scanning electron microscope (S.E.M). Red 

particles within the cells (green) are the magnetic nanoparticles (MNPs). Transplanted 

gel enters through the cochlear hole and localises to the spiral ligament (6).  
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