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Introduct ion.  Spira l  ganglion (SG) cel l s  a re  a fferent  neurons which convey 
information from the cochlea  to  the central  aud itory sys tem.  In normal  cochleae,  two  
types of SG cel ls  have  been descr ibed wi thin the Rosentha l ’s  cana l  [1] .  Type I  SG 
cel ls  represent  approximate ly 95% of SG cel l s  in ra t  cochleae  [2] .  As  they are  more  
suscep t ib le  to  injury than type  II  [3]  and are  considered o f  pr imary re levance in the  
appl icat ion o f cochlear  implants [4]  the present  work focuses i t s  a t tent ion on them.  In  
a  previous l ight  microscopy (LM) study,  degenera t ion o f SG cel l s  was observed  
fo l lo wing damage of ha ir  ce l l s  induced by oto toxic drugs in ra ts  [5 ] .  Although hair  
cel ls  showed pathological  changes since the second week of deafness,  loss of SG cel ls  
and their  per ipheral  p rocesses was no t  s igni ficant  unt i l  the  e ighth week [5] .  
Object ive:  Cochleae  were stud ied by TEM in order  to  ascer ta in  the onse t  o f  
degenera t ive changes at  the ul t ras truc tural  leve l .  Methods.  Ten adul t  male Wista r  rats  
were used.  Two animals were hea l thy contro ls and the rest  were deafened wi th a  
single  dose o f kanamycin (400 mg/kg)  and frusemide (150 mg/kg) .  Deafened rats  were  
sacr i f iced 2 ,  4 ,  8  and 16 weeks a fte r  the oto toxic t reatment.  Cochleae  were fixed on 
glutaraldehyde and paraformaldehyde,  deca lc i fied in  EDTA,  post -f ixed  in OsO4  and  
embedded in Spurr  resin .  Semithin sec t ions a t  the  leve l  o f the  mid modio lar  plane were  
used to  locate  the media l  cochlear  turn by LM [6] .  Ultrathin sect ions stained wi th lead  
ci t rate  and  uranyl  acetate  were stud ied  under  a  JEOL JEM 100S TEM. Resul t s.  In  
normal  cochleae,  SG cel ls  were  myel ina ted  neurons wi th round nuc le i ,  narrow 
channels  o f rough endoplasmic re t iculum (Niss l  bodies) ,  apposed Golgi  vesic les  and  
mi tochondria  wi th normal cr i s tae  (Fig.  1  A).  Signs o f damage were observed in SG 
cel ls  since the second week of deafness :  so me points of cytop lasmic retract ion from 
the myel in shea th surrounding the cel l  and s l ight  undulat ions  o f the nuclear  envelope  
(Fig.  1B).  Four  weeks  after  deafness,  pro minent  i r regular i t ies in both the  myel in  
shea th and the nuclear  envelope  were observed  (Fig.  1C)  toge ther  wi th loss o f the  
normal appearance  o f the  cytop lasmic matr ix,  scarce Nissl  bodies  and  di lated  Golgi  
ves icles (Fig .  1D).  After  e ight  weeks o f deafness,  the remaining type I  SG ce l l s  
showed cytoplasm shr inkage from the myelin  sheath  and conspicuous cytoplasmic  
inclus ions  (Fig.  1E);  invagina t ions o f  the  nuc lear  envelope,  d i la ted Nissl  bod ies and  
cytoplasmic vacuol iza t ion were a lso  evident  (Fig .  1F) .  Sixteen weeks af ter  deafness ,  
most  o f the remaining type I  SG ce l l s  exhibi ted comple te  demyel ina t ion,  result ing in  
the so  ca l led type III  SG cel l s  [3] ,  showing dense mitochondria  and  scarce Nissl  
bodies (Fig.  1G) .  Discussion.  S igns o f damage induced by oto toxici ty on SG ce l l s  
were ul t ras truc tura l ly  detec ted 6  weeks before LM revealed  the loss o f   SG ce l l s  and  
per ipheral  processes [2] .  Progressive degenerat ive changes o f Type I  SG ce l l s  a f te r  
deafness result  in  the  emergence  of Type I II  neurons,  exc lus ive  of  pathological  
cond it ions [4] .  Conclus ion.  An 8-week therapeut ic  window was determined  according 
to  LM find ings,  but  u l t ras truc tura l ly de tec ted pa thomorphologica l  changes  
undermining fur ther ,  more severe  damage,  are  a l ready evident  s ince the second  week.   
 
References 
[1] R. K, Shepherd. Neuroprosthetics: Theory and Practice (2002), chapter 1.8. 
[2] E. M, Keithley, et al., Hear Res (1992) 59, 17.  
[3] P. A, Leake, et al., Hear Res  (1988) 33, 11.  
[4] P. A, Leake, et al., J Comp Neurol (1999) 412, 543.  
[5] S, Rodríguez, et al.,  Proceedings of  the 8th CIASEM (2005) 
[6] S, Rodríguez, et al., Restor Neurol Neurosci (2003) 21, 300. 



 

 
 
 

Fig 1. SG cells. Bar = 1mµ in A, B, C, 
D, and G; Bar = 3 µm in E; Bar = 2 µm 
in F. A) Control. B-G) Deafened 
cochleae. Myelin sheath (arrow), 
nucleus (N), mitochondria (M), Nissl 
bodies (Nb), Golgi vesicles (Gv), 
cytoplasmic retraction from the myelin 
sheath (CR),  cytoplasmic inclusions 
(arrowhead), vacuoles (V). 
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