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Responses of 112 neurons of the la tera l  and medial vest ibular  nuclei to adequate stimulation 
of mechanoreceptors  of the s tomach and intestine were recorded  ext racel lu lar ly  in cats 
anesthetized with a chloralose-pentobarbi ta l  mixture.  Depending on the response (of tonic 
type) to stimulation, three groups of neurons were distinguished: those responding by an in- 
c reased  firing rate (37), those responding by inhibition (26), and those not responding at all 
(49). 
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The study of interaction between the vestibular  sys tem,  on the one hand, and the other  central  sys tems 
on the CNS and the autonomic nervous sys tem,  on the other  hand, is important to shed light on the pathogene- 
sis of motion sickness and the mechanisms of the somato-autonomic disorders  ar is ing in that condition. 

Much r e s e a r c h  in recent  years  has been devoted to the study of extralabyrinthine fac tors  in the mech-  
anisms of onset of the vest ibulo-autonomic disorders  ar is ing during exposure to radial  accelera t ion and 
weight lessness  [1, 6, 13]. 

The role of v iscera l  afferentation in changes of reflex excitability and functional tuning of the vestib- 
ular sys t em has been emphasized [3, 4, 10, 11, 15]. The afferent volley evoked by stimulation of v iscera l  
afferents (vagus and pelvic nerves) has been shown to reach the vestibular  nuclei, in which it leads to the 
appearance of evoked potentials and changes in the fir ing pat tern of the vest ibular  neurons [12, 15]. 

The responses  of the vestibular  neurons to st imulation of mechanoreceptors  of the s tomach and in- 
testine were studied. 

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

Cats were anesthetized with a mixture of chloralose and nembutal (45 and 15 mg/kg,  respect ively ,  in- 
t raperi toneal ly) .  In many of the experiments  fur ther  injections of the anesthetic mixture in 1 /3 -1 /4  of the 
initial dose, were given at hourly intervals thereaf ter .  Brain pulsation was prevented by draining the c i s -  
terna magna after  division of the occipito-at lantoid membrane and by flooding the brain with 5% a g a r - a g a r  
solution. Unit activity of the vest ibular  nuclei was recorded  ext raeel lu lar ly  with glass microe lec t rodes  p re -  
pared by the method of Tasaki et al. [22], filled with f iberglass  and a 2.7 M solution of potass ium chloride,  
and with a res is tance  of 5-20 M~. The microe lec t rodes  were inserted into the brain s t ruc tures  to be in- 
vestigated with the aid of the coordinates of a s tereotaxic  atlas [21] and with a correc t ion  for  turning the an- 
imal ' s  head through 45 ~ to the horizontal plane [7]. Unit d ischarges  were recorded  on photographic f i lm 
f rom the sc reen  of a ca thode- ray  oscUloscope. The local izat ion of the microelec t rode  tip was verified la te r  
histologically [19]. The vest ibular  neurons were identified on the basis of stimulation (polarization) of the 
labyrinth and, in some cases ,  of ant idromic excitation of the vest ibulo-spinal  t rac ts  in the cervica l  portion 
of the spinal cord. 
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Fig. 1 Fig. 2 

Fig.  1. Unit r e sponses  of ves t ibu la r  nuclei to in terocept ive  s t imulat ion 
(activation type of response) .  Above: h i s tog rams  of dis t r ibut ion of in- 
t e r sp ike  in tervals  of ves t ibu la r  neurons (combined data); below; unit a c -  
t ivi ty (Dei ters '  nucleus). A) before ;  B) during s t imulat ion of gas t r i c  
mechanorecep to r s  (p ressure  20-40 m m  Hg). 

Fig. 2. Unit r e sponse  of ves t ibu la r  nuclei to tn terocept ive  s t imulat ion 
(inhibitory type of response) .  Legend as in Fig. 1. 

Mechanorecep tors  of the s tomach  or  l a rge  intestine were  s t imula ted  by s t re tching the walls with a 
r ubbe r  balloon inflated to a ce r t a in  p r e s s u r e .  To analyze the spike r e sponses  of spontaneously act ive neu= 
rons ,  in terspike in tervals  were  studied for  5 see  be fore ,  during, and a f te r  in teroeept ive  s t imulat ion.  The 
numer ica l  r e su l t s  were  subjected to s ta t i s t ica l  analys is  [8]. 

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

Unit act iv i ty  of 112 neurons f r o m  the r ight  and left  ves t ibu la r  nuclear  complexes  (mainly the l a t e ra l  
and media l  nuclei) of the medul la  was analyzed.  There  were  109 spontaneously act ive and three  "si lent" 
neurons .  

The spontaneous act ivi ty  of 54 neurons (48.21%) consis ted  of single spikes  with a r egu la r  f ir ing ra te  
of between 2 and 60/sec .  The duration of the interspike in tervals  of the neurons of this group ave raged  
34.3 • 4.2 msec .  

In 43 neurons (38.4%) with an i r r e g u l a r  f i r ing r a t e ,  this var ied  f r o m  0.6 to 150/sec  and the duration 
of the tn terspike  in terva ls  va r i ed  f r o m  7 to 170 msec .  

Twelve neurons showed a grouped type of d ischarge  (10.71%). The fir ing ra te  va r i ed  f r o m  4 to 40 /sec  
and the in tervals  between the sepa ra t e  groups ranged f r o m  100 to 2200 msee .  

Three  neurons (2.68%) had no spontaneous act ivi ty  and they were  ac t iva ted  only by v i s ce ra l  s t imula -  
tion. The r e su l t s  of the expe r imen t s  to study the c h a r a c t e r  of the spontaneous unit act ivi ty  of the ves t ibu la r  
nuclei ag reed  in genera l  with those obtained by other  worke r s  [2, 9, 18]. 

A s ta t i s t i ca l ly  significant (above the f i r s t  threshold  of probabi l i ty  of e r r o r - f r e e  predic t ion,  fld > 0.95) 
r e sponse  to v i s ce ra l  s t imulat ion was obse rved  in 63 of the 112 neurons studied (56.25%). The responses  of 
the ves t ibu la r  neurons were  prolonged (tonic) in cha rac t e r ;  they were  exc i t a to ry  or  inhibitory throughout the 
per iod of s t imulat ion.  

Neurons of the f i r s t  group (37, o r  33%) responded to s t re tching the walls  of the s tomach  (20-40 m m  
Hg) or  the r ec ta l  ampul la  (40-80 m m  I-Ig) by an inc rease  in the or iginal  spontaneous f i r ing ra te  (Fig. 1) by 
119.5 • 19.77% (P < 0.001) and also by the appearance  of d i scharges  f r o m  si lent  neurons  (an act ivat ion type 
of response) .  

Neurons of the second group (26, or  23.21%) responded to v i s ce ra l  s t imulat ion by a significant de-  
c r ea se  in the f ir ing ra te  (Fig. 2), on the average  by 42.1 • 4.63% (inhibitory type of response) .  

Neurons of the third group (49, o r  43.7%) did not respond to s t imulat ion of the walls of the s tomach  or  
intestine.  

Among neurons of the f i r s t  and second groups five responded (by exci tat ion or  inhibition) beth to d is -  
tension of the walls  of the s tomach  or  intestine and to the i r  re laxa t ion  (by deflating the balloon). 
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The resul ts  show that the ves t ibular  (lateral and medial) nuclei contain neurons capable of react ing to 
impulses ar is ing during adequate st imulation of the mechanoreceptors  of the s tomach or  intestine. Elec-  
t r ical  s t imulation of the v i scera l  and somatic  afferents  also evokes changes in unit activity of the vest ibular  
neurons and the intensity and cha rac t e r  of these changes depend on the modali ty of the st imuli  applied [5, 12, 
18, 20]. It can be concluded f r o m  a compar ison  of these facts that the vest ibular  nuclei contain polysensory  
neurons on which vest ibular ,  somatic ,  and v i scera l  impulses converge.  

The differences in the cha rac t e r  of unit responses  of the vest ibular  nuclei to v iscera l  st imulation can 
evidently be explained by the abundance of ascending pathways along which afferent  impulses f r o m  the v is-  
ce ra  can presumably  substant ial ly modify the level  of exci tabi l i ty  and the functional tuning of the vest ibular  
sy s t e m and it may be one of the factors  causing various motor  and autonomic d i sorders .  
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