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Modif i ca t ions  of the V e s t i b u l a r  N e r v e  A c t i v i t y  b y  

S t i m u l a t i o n  of the  Efferent  Ves t ibu lar  S y s t e m  

The ef ferent  f ibres inside the  ves t ibu la r  nerve  were 
histologically d e m o n s t r a t e d  by  numerous  au thors  t-9; 
these fibres rise f rom the  ipsi lateral  and  cont ra la te ra l  
groups of cells, close by  the  Dei ters  nuclei, The prob lem 
of the  func t ion  of these  fibres is still to be solved. 

Experimental .  All expe r imen t s  were pe r fo rmed  on 
normal  adu l t  ca t s  (20 an imal s  weighing from 2 to 4 kg). 
E t h e r  anaes thes i a  was  used dur ing  the  ear ly  s tage  of 
the  e x p e r i m e n t ;  t r a c h e o t o m y  was  unde r t aken  for t rachea l  
cannula t ion ;  b o t h  bul las  were visualized and  opened to  
pu t  in a co t t on  p l u g  imbibed  wi th  physiological  
solution. The occipi tal  bone  was t h e n  r emoved  and  the  
cerebel lum suc t ioned  ou t  to  reveal  the  floor of the  four th  
ventricle and  the  ves t ibu la r  nerves  coming ou t  of the  
internal  a u d i t o r y  mea tus .  The recording  of the  electri-  
cal d ischarges  of t he  ves t ibu la r  nerve  was  made  in t he  
awake  animals ,  immobi l ized  by  curar iza t ion  (2 mg/kg) 
and suppl ied  wi th  cont ro l led  respira t ion.  The d i f ferent  
steel e lect rode (30-40 ix) was t h e n  placed upon  the  
ves t ibular  nerve  and  cont ro l led  by  a mic romanipu la to r .  
The ind i f fe ren t  e lect rode was f ixed in t he  f ronta l  bone. 
S tandard  a p p a r a t u s  for recording  was used. The co t ton  
p lugs  placed in the  bullas were connec ted  wi th  an  
electrical a p p a r a t u s  in o rde r  to  s t imula te  the  l aby r in th  
by means  of galvanic  cu r r en t  a t  d i f fe ren t  i n t e n s i t y  var-  
ying f rom 0 to  0.2 m A m p .  In  th is  m a n n e r  the  locat ion 
of the  e lec t rode  e x a c t l y  upon  the  ves t ibu la r  nerve  fibres 
is controlled.  The  nuclear  con t ra la te ra l  region was s t im-  
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Patterns of spontaneous and evoked potentials iq left vestibular 
nerve. Unanaesthetized and curarized cat. A : spontaneous potential; 
1 positive monophasic spike ; 2 negative monophasic spike; 3 diphasic 
spike. - B: evoked potential, obtained from stimulation with single 
electrical shocks applied to the right Deiters nucleus (artifacts down- 
ward); 1 positive monophasie spike, 32 msee after stimulation; 
2 diphasie spike, with a small initial negative phase, 26 msee after 
stimulation; 3 diphasic spike, with the same amplitude of positive 
and negative phases, 32 msec after stimulation. - C: repeated 
stimulation (12 eps) shows repeated burst in unit from vestibular 

nerve, 32 msec after stimulation. 

ulated by means  bo th  of unipolar  and bipolar  concentr ic  
e lectrodes placed in the  floor of the  four th  ventricle close 
by the  l)ei ters  nucleus and  or ien ta ted  with a Horsley- 
Clarke s te reotaxis  appara tus .  Electronic  square-wave.st im- 
uli were used, whose frequency,  pulse dura t ion  and vol tage 
o u t p u t  could be modif ied a t  will: the dura tkm of each 
s t imulus  was from 0.1 to 1 msec and the magni tude  from 
0.5 to 4 V .  

Results.  I t  is well known t h a t  a spontaneous  discharge 
can be recorded from the vest ibular  nerve l° - lL  Square- 
wave  s t imula t ion  of the  floor of the  four th  ventricle,  
close by  the  Dei ters  nucleus, is generally followed by  a 
monophas ic ,  somet imes  also biphasic spike, which is 
recorded f rom the  ves t ibular  nerve fibres of the  contra-  
lateral  side; the  waveform and the voltage of these spikes 
are qui te  s imilar  to the  spontaneous  ones (Figure). The 
l a t ency  be tween the  square-wave st imulus and the 
recording of the  evoked potent ia l  is 22-32 msec. The 
repea ted  s t imula t ion  (12 pulses per  sec) demons t r a t ed  
the  cons t ancy  of th is  phenomenon .  Square-wave s t imu-  
lat ion of the  nuclear  ves t ibular  area occasionally causes 
a decrease in the  f requency of the spontaneous  ac t iv i ty  
recorded from the  cont ra la te ra l  nerve. In order  to clarify 
th is  p h e n o m e n o n  fur ther  exper iments  are being carried 
on. The mid l ine  c u t t i n g  of the  f loor  of  the  fou r th  ven- 
t r ic le  abo l i shes  these  p h e n o m e n a .  

Conclusions. The observat ions  repor ted  here demon-  
s t r a t e  t h a t  the  s t imula t ion  of the floor of the four th  
ventr icle ,  close by  the  area of the  Deiters nucleus, elicits 
a discharge a t  the  level of the  contra la tera l  vest ibular  
nerve;  somet imes  a reduct ion  of the  spontaneous  act ivi ty  
of the  cont ra la te ra l  ves t ibular  nerve can be demons t ra ted .  
These  p h e n o m e n a  sugges t  t h a t  t he  even t s  o r i g i n a t i n g  
w i t h i n  t h e  c e n t r a l  n e r v o u s  s y s t e m  m a y  modu la t e ,  pres-  
u m a b l y  t h r o u g h  t h e  ves t ibu la r  e f f e r e n t  p a t h w a y s ,  t he  
a c t i v i t y  of  t he  ve s t i bu l a r  a p p a r a t u s  e v e n  as far as the  
ves t ibu la r  r ecep to r s .  

Riassunto.  La st imolazione elet t r ica  delia zona 
nucleare vest ibolare  in v ic inanza  del nucleo di Dei ters  
(dove presumib i lmente  originano le fibre efferent i  vesti-  
bolari) ~ seguita,  dopo un periodo di la tenza  pressoch~ 
cos tan te  (22-32 msec), dal la  comparsa  di potenzial i  bio- 
elettr ici  nel nervo ves t ibolare  controlaterale .  
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