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Evoked potent ia ls  in the bulbar  complex  of the ves t ibu la r  nuclei in r e sponse  to s t imulat ion 
of somat ic  and v i s c e r a l  a f ferent  f i be r s  were  invest igated in actue expe r imen t s  on ca ts  an- 
es the t i zed  with ch lora lose  and nembutal .  Evoked potent ia ls  we re  r eco rded  in the media l  
and l a t e ra l  ves t ibu la r  nuclei  to s t imulat ion of the vagus,  splanehnic,  pelvic,  b rach ia l ,  and 
sciat ic  ne rve s .  In terac t ion  between somat ic  and v i s c e r a l  s t imul i  at  the level  of the ves t i -  
bu la r  nuclei was  studied. During applicat ion of a conditioning pulse to the v i s c e r a l  nerve ,  
the second r e s pons e  evoked by t e s t  s t imulat ion of the somat ic  ne rve  was blocked ff the t ime  
in te rva l s  between the two pulses  we re  10-75 msec .  A l e s s  m a r k e d  occlusion phenomenon 
was  obse rved  during in terac t ion  in the r e v e r s e  direct ion.  

By con t ras t  with ef ferent  connections of the ves t ibu la r  nuclei,  which have been wel l -s tudied ,  the i r  
a f fe ren t  organizat ion has  been  inadequately descr ibed ,  and pr inc ipal ly  f r o m  the r e s u l t s  of morphologica l  
invest igat ions [3, 5, 7, 8], No informat ion is  avai lable  on the projec t ion  of v i s c e r a l  a f fe ren t s  in the v e s -  
t ibu la r  nuclei .  

This  pape r  gives  data on the r ep resen ta t ion  of ce r t a in  v i s c e r a l  and somat ic  af ferent  s y s t e m s  in the 
bu lba r  complex  of the ves t ibu la r  nuclei and on the i r  functional in teract ion at the level  of those s t ruc tu res .  

E X P E R I M E N T A L  M E T H O D  

Expe r imen t s  we re  c a r r i e d  out on 30 ca ts  anes the t ized  with ch lo rase  and nembutal  (40 and 15 mg/kg,  
r e spec t ive ly ,  in t raper i toneal ly) ,  and immobi l i zed  with l isthenon. The r ep re sen ta t i on  of the brachia l ,  sc i -  
at ic ,  vagus,  splanehnic,  and pelvic ne rves  in the bulbar  complex  of the ves t ibu la r  nuclei was  studied by the 
evoked potent ia ls  (EI~ method.  Stimulation was  by the applicat ion of single square  pulses  (0.2 msec ,  
2-30 V). The an imal  was  fixed in a s te reo tax ic  appara tus .  Stainless  s tee l  r ecord ing  e lec t rodes  with a tip 
15-50 g in d i ame te r  we re  inser ted  in accordance  with the coordinates  of Snyder ' s  s te reo tax ie  a t las .  The 
indifferent e lec t rode  was fixed to the bones  of the frontal  sinus.  Potent ia ls  we re  r e c o r d e d  by means  of the 
f o u r - b e a m  osci l loscope of the ]~M elee t rophys io logica l  appara tus ,  using an ac ampl i f i e r  with s y m m e t r i c a l  
input, t r a n s m i s s i o n  band 0.2-3500 Hz, and t ime  constant  about 2 sec.  

E X P E R I M E N T A L  R E S U L T S  

During s t imulat ion of the cen t ra l  end of the b rach ia l  nerve ,  E P s  consis t ing of pos i t ive-nega t ive  
waves  were  r e c o r d e d  in the l a t e ra l  and media l  ves t ibu la r  nuclei on the ips i l a te ra l  side a f t e r  a latent  pe-  
r iod  of 5-16 m s e c .  The durat ion of the posi t ive phase  ave raged  19 msec ,  and the ampli tude was  247 pV. 
The durat ion of the negat ive wave of the r e sponse  averaged  36 msec  and i ts  ampli tude was 160 #V. EPs  
in r e sponse  to sciat ic  ne rve  s t imulat ion were  s i m i l a r  in shape to potent ia ls  evoked by s t imulat ion of the 
b rach ia l  ne rve ,  the only d i f fe rences  being quanti tat ive:  the i r  latent  per iod  was 8-21 msec ,  the durat ion 
of the posi t ive and negat ive phases  of the r e sponse  was  22 and 35 msec ,  r e spec t ive ly ,  and the i r  ampli tude 
was  242 and 151 #F,  r e spec t i ve ly  (Fig. 1). 
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Fig. 1 Fig. 2 

Fig. 1. Evoked potentials r eco rded  in la tera l  and medial  ves t ibular  nuclei in response  to 
st imulation of braehia l  (1), seiatie (2), pelvic (3), splanchnie (4), and vagus nerves  (5). Time 
m a r k e r  10 msee ;  eal ibrat ion 50 gV. 

Fig. 2. His tograms of latent periods of evoked potentials in ves t ibular  nuclei during s t im-  
ulation of the braehial  (1), sciatic (2), vagus (3), splanchnie (4), and peNic nerves  (5). Absc issa  
latent per iods (in msee) ; ordinate,  number  of eases .  

B ........ ~ 75 msec "~:. ~!: 100 msec ~ 

Fig. 3. interaction between v i sce ra l  and so- 
matic stimuli in la teral  ves t ibular  nucleus. 
Conditioning st imulus applied to pelvic nerve 
(A), test ing stimulus to sciatic nerve (B), with 
intervals  of ld, 50,75, and 100 msec  between 
them. Time m a r k e r  20 msec;  cal ibrat ion 50 #V. 

When potentials were  recorded  f rom the same nu- 
clei but on the contrallateral side, the EPs  were  s imilar  
but their  latent per iods were  1.5-2 msec  longer and the 
amplitude of the positive phase was reduced.  

No focus of maximal  activity could be found for 
these nerves .  EPs  in response  to stimulation of the 
brachial  and sciatic nerves  were  r eco rded  in both the 
ro s t r a l  and the caudal par ts  of the nuclei.  However, the 
potentials evoked by stimulation of the brachial  nerve 
were  slightly l a rge r  in amplitude in the ro s t r a l  par t  of 
the la teral  ves t ibular  nucleus, while those in response  
to stimulation of the sciatic nerve were  g rea te r  in the 
caudal part .  In some cases  EPs  to stimulation of the 
somatic nerves  were  complex in configuration. Some- 
t imes  a fast positive or posi t ive-negative wave, with a 
latent period of about 6-7 msec,  appeared before the 
positive phase of the response .  

During stimulation of the vagus nerve,  EPs  with a 
latent period of 7-16 msec ,  with positive phase of dura-  
tion 24 msec,  and with amplitude 130 I~V were r ecorded  
in the la tera l  and medial  vest ibular  nuclei. During s t im-  
ulation of the splanchnic and pelvic nerves  no differences 

were  found in the configuration of the EPs ,  although their  latent period was longer (12-24 msee).  No selec-  
tive localization of representa t ion  of the v i sce ra l  nerves  could be found in par t icu lar  a reas  of the nuclei. 
However,  responses  to stimulation of the pelvic nerve were  found in the major i ty  of exper iments  and they 
were  more  constant than responses  to stimulation of the splanchnic and, in par t icular ,  the vagus nerves  
(Fig. 2). 

These exper iments  showed that the magnitude of the response is largely  dependent on the depth of 
anesthesia.  For  instance, nembutal in a dose of 20 mg/kg reduced, and in a dose of 40 mg/kg or  more  it 
completely suppressed the EPs  of the vest ibular  nuclei, in agreement  with data in the l i te ra ture  [1]. 

With the facts  descr ibed above, indicating extensive overlapping of the representa t ion  of the somatic 
and v i sce ra l  afferent  sys tems  in the nuclei of Dei ters  and Sohwalbe, it was decided to study the functional 
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in terac t ion  between the somat ic  and v i s c e r a l  a f fe ren t s  at the level  of these  nuclei.  A single conditioning 
s t imulus  applied to a somat ic  ne rve  (brachial ,  sciatic) as  a rule  caused suppress ion  of the response  to t e s t  
s t imulat ion of a v i s c e r a l  ne rve  (vagus, pelvic) provided that  the t ime  in te rva l s  between them were  10-75 
m s e e .  If p a i r s  of s t imul i  s epa ra t ed  by in te rva l s  of 100-150 m s e c  were  applied, an EP of lower  ampli tude 
than in r e sponse  to a single s t imulus  was  r eco rded  in r e sponse  to the t e s t  s t imulus .  In the case  of in te r -  
act ion in the r e v e r s e  direct ion,  i .e. ,  when the v i s c e r a l  ne rve  was s t imulated f i r s t  and the somat ic  ne rve  
second, the occlusion phenomenon was  l e s s  marked .  A somat ic  r e sponse  was  obse rved  if the t ime in terval  
be tween the two success ive  s t imul i  was  100-150 m s e c  (Fig.  3). 

The r e s u l t s  thus  indicate that  v i s c e r a l  and somat ic  a f fe ren t  s y s t e m s  a re  r ep re sen t ed  in the bulbar  
complex  of ves t ibu la r  nuclei ,  and that complex  in teract ion between v i s c e r a l  and somat ic  s t imuli  t akes  
place  a t  the level  of these  s t ruc tu res .  

It can be concluded f r o m  the r e s u l t s  of morphologica l  and functional invest igat ions so fa r  c a r r i e d  
out that  somat ic  and v i s c e r a l  s t imul i  r each  the ves t ibu la r  nuclei  v ia  polysynaptic  nonspecif ie  s y s t e m s  [1], 
through r e v e r b e r a t i o n  a r i s ing  between the ce r ebe l l um and the ves t ibu la r  nuclei  [6], v ia  connections fo rmed  
by co l l a t e r a l s  of the do r sa l  s p i n o - e e r e b e l l a r  t r a c t s ,  and a lso  by d i rec t  sp ino-ves t ibu la r  f ibe r s  [2, 5]. The 
poss ib i l i ty  l ikewise is not ruled out that  impulses  may  also  reach  the ves t ibu la r  nuclei  secondar i ly  f r o m  
the c e r e b r a l  co r t ex  [4]. The study of the m e c h a n i s m s  of v i s c e r o - s o m a t i c  influences on the ves t ibu la r  nu- 
clei  will  be the subject  of fu r the r  invest igat ion.  
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