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The problem of the physiological  range of the values of adequate stimuli of the vestibular analyzer  cannot 
be considered as conclusively solved. In investigations where the abi l i ty  to mainta in  a l oga r i t hmic  dependence 
between the duration of posmystagmus and the magnitude of the adequate stimuli was taken as a measure of "phys- 
io logica l  character ,"  very close values of threshold stimuli for people and animals  were found [7~10]. Along with 
this an appreciable  number of exper imenta l  works have been carried out and are continuing to be  carried out with 
the use of stimuli three-fold and more exceeding the l imits  of the  logar i thmic  dependence [1, 3,  4, 6, 11]. Final ly ,  
cer tain authors comple te ly  deny the existence of any proportional re lat ion between angular acce le ra t ion  and the 
duration of nystagmus [16, 17]. 

In this study we investigated two basic indexes of the nystagmic r eac t i on -du ra t i on  and number of posmystagmic 
movements upon changing the magnitude of the adequate  stimulus in a wide range. 

M E T H O D  

The experiments were carried out on chinchi l la  rabbits of both sexes, weighing on the average 2 kg. In the 
exper iment  we used a detachable  stall  for rotating the animals  on a VU-2 device [2]. Before starting the experiment  

the extremit ies  and trunk of the rabbit  were strapped to the stal l ,  and the head was firmly fixed by means ofabols te r  
in the center of rotation with the longitudinal  axis of the head arranged in a horizontal  p lane .  

Rotation was carried out in a sound-proof room in the dark, always in a clockwise direct ion.  T h e  magnitude 
of acce lera t ion  (5 deg/secZ), duration of uniform rotation (1 rain), t ime  of stopping (0.15 see) and the intervals 
between two rotations (1 min) remained unchanged in a l l  experiments .  Posmystagmus arising in t h e a n i m a l s  after 
sudden cessation of uniform rotation (s top-s t imulus)was recorded on an ink-wri t ing "Kaiser" e lectroencephalograph 
at a t ime constant of 1.0. For tapping the corneoret inal  potent ia l  we used needle electrodes which were inserted 
into the skin of the inner and outer canthi  of the eye .  

For the magnitude of the stop-stimulus we took the value of the angular veloci ty  of uniform rotation [5, 9, 

10, 12]. The min ima l  rotat ional  veloci ty  was 10 deg/sec ,  the maximal  was 180 deg /sec .  The veloci ty  of two 
consecutive rotations differed by 10 deg/sec ,  so that during one experiment  the animal  exper ienced the effect  of 
18 stop-st imuli  increasing in magnitude.  Each of the six rabbits par t ic ipated  in six experiments ,  the intervals between 
which were from 2 to 6 days. Thus, there were 36 exper imenta l  points for each stop-stimulus.  

After s tat is t ical  analysis of the data we obtained exper imenta l  curves which enabled us to compare the inten-  
sity of the react ion (duration of postnystagmus, number of nystagmic movements) with the magnitude of the stimulus 
(angular veloci ty) ,  the ma themat i ca l  analysis of which was carried out by the least-squares method [14] on the 
"Ural-2"  e lect ronic  computer .  
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Fig. 1. Duration of nystagmus vs. magni -  
tude of stimulus. Along axis of abscissa 
are natural logarithms of the angular ve-  
loci ty  of uniform rotation.  
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Fig.  2. Number of nystagmic movements 
vs. magnitude of stimulus. Along axis 

of abscissa are natural  logari thms of the 
angular veloci ty  of uniform rotat ion.  

RESULTS 

The experimental curves plotted in a semilogarithmic scale (Figs. i, 2) are not rectilinear and, consequently, 

they cannot be expressed as a logarithmic function. However, the mathematical analysis showed that the section 

of the curve of nystagmic duration in the i0-60 deg/sec subrange of stimuli is best approximated precisely by a 

logar i thmic  function. The curve of a number of nystagmic movements ,  which owing to the great dispersion of the 

data is a less indicat ive  character is t ic  of the nystagmic react ion,  can be approximated in the 10-60 deg/sec  subrange 
of st imuli  both by a l inear and by a logar i thmic function. In the 70-180 deg/sec  subrange of st imuli  a l inear  ap-  

proximation of both curves is possible. 

The hypothesis of the existence of a l inear  dependence in the entire range of stimuli used was not confirmed 
for both curves (check by the F criterion at  a 0.05 significance level ) .  More definite conclusions about the functional 
dependence between the magnitude of the stimulus of the vestibular analyzer  and the response of nystagmic react ion 
require further experiments .  

Thus, we can consider as established that in the 60-70 deg/see  region of st imuli  there occurs a change in the 
character  of the curves (in any case, of the curve of the duration of nystagmus). But a stimulus of the order of 70 
deg/sec  is equivalent  to the resting act iv i ty  of the cristae of the semicircular  canal  [13]. Upon cessation of uniform 
rotation the receptors of the cristae of both semicircular  canals are s t imulated,  the frequency of the impulses from 
the receptors of the cristae increasing in comparison with the resting frequency in the labyrinth with an ampulofugal  
flow [10, 12]. Upon return of the cupula to a position of equi l ibr ium, the frequency of impulses from the eristae of 
the semicircular  canal  with an ampulopeta l  flow of endolymph gradually drops to the resting frequency and increases 
in the opposite canal .  The t ime of establishing equil ibr ium impulse propagation apparent ly determines the duration 
of the nystagmic react ion.  Stimuli  of the order of 70 deg/sec and higher at the ini t ia l  moment  comple te ly  e l imina te  
impulse propagation from the receptors of the cristae of the semici rcular  canal  with an ampulofugal  flow of the 
endolymph, which apparent ly leads to a certain prolongation of the nystagmic react ion in comparison with the t ime  
determinable  by the logar i thmic  dependence.  

An increase in the fluctuations of the react ion in the 120-180 deg/sec subrange of st imuli  can be a measure 
of the "nonphysiological character"  of the st imuli .  For such a solution of the problem we must set up an exper iment  
with the use of a large number of animals  and without repeated experiments .  It is interesting to note that  the 10-120 

deg/sec  region of st imuli ,  with a moderate  dispersion, approximate ly  coincides with the range where the logar i thmic  

dependence of the frequency of the impulses in the vestibular nerve on the magnitude of the stimulus is retained [15]. 
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Al l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in  the  a b o v e  b ib l i ography  are l e t t er -b y - l e t t er  t r a n s l i t e r -  

a t i o n s  of  the  a b b r e v i a t i o n s  as  g iven  in the  o r ig in a l  R u s s i a n  j o u r n a l  Some or all  o f  th i s  per i .  

od i ca l  l i t e ra ture  m a y  wel l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion.  A c o m p l e t e  List o f  the  c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  s t  the  back  of  th i s  i s s u e .  
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