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To study the function of the vestibular analyzer in man, a method based on the recording of the nystagmic 
reaction to a series of adequate stimuli of increasing strength (cupulometry) has been successfully applied [8, 6, 14]. 
Parallel investigations, so far few in number, conducted on dogs, pigeons and fishes (skate) have shown that in 
principle cupulometry may also be used in experiments on animals [7, 11, 12]. The problern is complicated, how- 
ever, by the familiar tendency of vestibular nystagmus to grow shorter during repeated stimulation of the analyzer 
[1, 5, 10, 13]. The multiple application of serial stimulation, moreover, creates conditions favoring a modification 
of the nystagmic reaction. 

In the present investigation we examined the effect of repeated serial stimulation of the vestibular analyzer of 
rabbits on the duration of nystagmus, using a range of stimuli of twice the cupulometric strength. 
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Fig. 1. Relationship between the duration of nystagmus and the magnitude of the angular 
velocity of uniform rotation before stopping. Ordinate) duration of nystagmus (in see); 
abscissa) natural logarithms of the angular velocity. The numbers 1 and 5 denote the 
curves of the first and last tests of series of stimuli of increasing magnitude; the numbers 
with strokes denote series of stimuli of decreasing magnitude. 
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Fig. 2. Change in reaction from one experiment 
to the next to stimuli of 120*/sec (1, 2) and 20*/ 
sec (3, 4). The continuous Curves belong to in- 
creasing series, the broken curves to decreasing. 
Ordinate) duration of nystagmus (in sec); abscissa) 
serial numbers of experiments. 

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

The experimental method has been described fully inan 
earlier paper [2]. In all the experiments the rabbits were ro- 
tated clockwise. The axis of rotation passed through the ani-  
mal 's  head. The adequate stimulus was negative angular ac -  
celeration, created by the sudden stopping of a uniformly rotat-  
ing table. The starting acceleration (5~ the duration of 
rotation at unifon-n velocity (1 min), the interval between two 
successive rotations (1 mirD and the time of stopping rotation 
(0.15 sec) remained unchanged throughout the experiments. 
The animals were divided into three groups with five rabbit.sin 
each. The animals of group 1 received 18 stimuli of increasing 
magnitude in the course of the experiment (minimal 10 ~ 
maximal  180~ those of group 2 received 12 diminishing 
stimuli (maximal  120*/sec, minimal  10| those of group 
3 received 12 stimuli of an increasing series (120-10~ In 
all  the groups the experiment was repeated five times at in-  
tervals of between 2 and 6 days. 

D I S C U S S I O N  OF R E S U L T S  

The results of the first and last observations of the first 
two groups of animals are shown in Fig. 1. It is clear that dur- 
ing the repeated action of both the increasing (Curves 1 and 5) 
and the decreasing series of stimuli (Curves 1' and 5') a shorten- 
ing of the nystagmic reaction took place, and because of the 
steeper fall of the reaction to strong stimuli the curve of the 
duration of nystagmus moved fanwise in relation to the abscissa. 
A clear idea of the change in the reaction from one experiment 
to another to strong and weak stimuli is given by Fig. 2, which 
shows that the most marked shortening of nystagmus was ob- 
served between the first and second experiments. 

The fifth application of a combined series of stimuli (increasing and decreasing) also led to a shortening of 
the reaction. With all three types of serial stimuli,the curves of the duration of nystagmus had a kink in the region 
of the stimuli amounting to 70-80 ~ in magnitude. 

The experiments in which the vestibular analyzer of the rabbits was subjected to the action of series of stimuli 
of increasing and decreasing strength, and also of stimuli whose strength at first rose and then fell, showed that with 
all three types of stimuli the character of the relationship between the duration of nystagmus and the logarithm of 
the magnitude of the stimulus remained essentially unchanged. This fact may be regarded as eonfin-ning the hypo- 
thesis put forward earlier [2], that the graduated nystagmic reaction extends within wider limits. 

The fanwise shift of the curve observed on repeating the experiments was reminiscent of the similar shift of 
the nystagmus curves (cupulograms) of persons whose work entailed periodic exposure to various levels of accelera-  
tion [4, 9, 15, 16], in relation to the cupulograms of untrained individuals. However, vestibular stimulation during 
games, dancing or boating did not give rise to nystagmus. Consequently, the shortened nystagmus observed in these 
cases during the rotation test was the result of training, the effect of which spread to the whole "functional system" 
[3] of the semicircular canals. In other words, the state of general training of the vestibular analyzer was probably 
extended to all  stimuli producing nystagmus (and especially to the stop stimulus). 

In order to judge the function of the vestibular analyzer of rabbits from the nystagmus curves, the best method 
is to use the data starting with the 4th or 5th serial stimulus, when the curve has become comparatively stabilized. 
This conclusion is also applicable to cases in which the duration of nystagmus was lengthened instead of shortened, 
as was observed in the experiments in which a combined series of stimuli was applied repeatedly to two rabbits. 
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A l 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 e r - b y - l e t t e r  t r a n s l i t e r -  

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

od ica 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 co mp le t e  l i s t  of  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  at the  back  o f  th i s  i s s u e ,  
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