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Rotation expe r imen t s  on guinea pigs  have shown that habituat ion to repea ted  angular  a c c e l e r a -  
t ions  i s  s e l ec t ive  r e l a t i ve  to the dura t ion  of acce le ra t ion ,  and is not t r a n s m i t t e d  to a c c e l e r a -  
t ion in the opposi te  d i rec t ion ,  during the f i r s t  o r  any subsequent  rotat ion.  

Habituation to r epea ted  v e s t i b u l a r  s t imul i  (accelera t ions)  is  known to be se lec t ive  as r e g a r d s  both the 
magnitude and d i rec t ion  of the s t imulus  [2]. Using ext inct ion of the nys tagmus response  during repea ted  
ro ta t ions  as an index of habituation,  Crampton  [4] concluded that during the f i r s t  two or  th ree  ro ta t ions  
habi tuat ion to a cce l e r a t i ons  in one d i r ec t ion  i s  t r a n s m i t t e d  to acce l e ra t i ons  in the opposi te  d i rec t ion ,  and 
that  dur ing subsequent  ro ta t ions  no such t r a n s m i s s i o n  takes  place.  A poss ib l e  r eason  for  this con t rad ic to ry  
conclus ion may be that  s t imula t ion  of the s e m i c i r c u l a r  cana ls  during the p r o g r a m  of ro ta t ions  was above 
the th resho ld  for development  of nys tagmus in the pe r iods  of building up and slowing down of acce le ra t ion .  

The object  of the p r e s e n t  invost igat ion was to develop a p r o g r a m  of ro ta t ion during which nys tagmus  
would develop only dur ing slowing. With such a p r o g r a m  it would be poss ib l e  to d i s cove r  whether  t r a n s m i s -  
sion of habituat ion to acce l e r a t i on  in one d i rec t ion  does or  does not take p lace  to a c c e l e r a t i on  in an opposi te  
d i rec t ion .  

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

Expe r imen t s  were  c a r r i e d  out on 36 male  guinea pigs weighing 200-250 g, ro ta ted  on a VU-2 appara tus  
[1]. Before  the beginning of the expe r imen t  the an imals  were  fixed to the removab le  tu rn tab le  so that  the 
v e r t i c a l  axis  of ro ta t ion p a s s e d  through the middle  of the l ine joining the two labyr in ths ,  and the head oc-  
cupied the na tura l  pos i t ion  for  the an ima l s  in space,  Rotation was c a r r i e d  Out in accordance  with a complex 
p r o g r a m  (Fig. 1) : pos i t ive  a c c e l e r a t i o n  of 5 d e g / s e c  2 for  2 sec  - a p la teau  with ve loc i ty  of 10 d e g / s e c  f o r  
30 sec  - pos i t ive  acce l e r a t i on  of 5 d e g / s e c  2 for 2 sec - a p la teau  at a velocitY of 20 d e g / s e c  for  30 sec,  and 
so on, up to a ve loc i ty  of 60 d e g / s e e  - a p la teau  of 30 sec  - s topping in a pe r iod  of 0.15 sec (the stop s t i -  
mulus).  The an imals  were  ro ta ted  in accordance  with this p r o g r a m  to the r ight  ( f i rs t  rotation) and to the 
left  (second rotation).  Next, 22 an imals  were  subjec ted  to 10 ro ta t ions  to the right,  the remain ing  an imals  

kept  throughout this  t ime in a fixed s ta te  on the turntable ,  a f t e r  which 
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Fig.  1. P r o g r a m  of ro ta t ion  of 
an imals .  Absc i s sa ,  t ime (in sec);  
ordinate ,  angular  ve loc i ty  of r o t a -  
t ion (in deg / sec ) .  

a t e s t  (the 13th) ro ta t ion to the left  was given. The t ime in te rva l  b e -  
tween succes s ive  ro ta t ions  was 30 sec. Nystagmus developing during 
ro ta t ions  was r eco rded  on a e l ec t roencepha lograph  (Kaiser) with t ime  
constant  i see by means  of needle  e l e c t r ode s  i n se r t ed  into the skin of 
the a n t e r i o r  and p o s t e r i o r  angles  of the eye. Nystagmus was a s s e s s e d  
f rom the number  of osc i l l a t ions ,  t h e i r  durat ion,  and the i r  frequency.  

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

The expe r imen t s  showed that  during the pe r iod  of building up of 
a c c e l e r a t i o n  to the bas i c  ve loc i ty  of 60 d e g / s e c  with angular  a c c e l e r a -  
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Fig. 2. Changes in number  of osc i l l a -  
tions and duration of nys tagmus r e a c -  
tion during repeated  rotat ions of guinea 
pigs (22 animals) in accordance  with 
p r o g r a m  with in te rmedia te  plateaus 
(stop s t imulus  60 deg/sec) .  Abscissa ,  
se r i a l  no. of rotat ion (second and th i r -  
teenth rotat ions to left, r e m a i n d e r  to 
right); ordinate:  T) number  of osc i l l a -  
tions (filled c i rc les) ;  II) durat ion of 
nys tagmus (empty. c i rc les ,  in. sec).. Con-  
tinuous line is curve  approximat ing 
changes in cha rac t e r i s t i c s  of nys tagmus 
during rotat ions of an imals  to the right.  

tion of 5 deg / sec  2 and with in te rmedia te  plateaus at veloci t ies  
of 10, 20, 30, 40, and 50 deg / sec ,  the animals  developed only 
one or  two osci l lat ions of nys tagmus ,  i.e., s t imulat ion of the 
ves t ibu la r  sys t ems  was threshold for  development  of nys tag-  
mus.  Above- threshold  s t imulat ion took place  when rotat ion 
stopped. The number  of osci l la t ions,  and the duration and 
frequency of nystagmus recorded  a f te r  stopping did not differ  
significantly during the f i r s t  (to the right) and second (to the 
left) rotat ions (Fig. 2). 

During the f i r s t  rotat ion to the right,  because  of the 
mechanics  and the a r r a n g e m e n t  of the s e m i c i r c u l a r  canals  in 
the skull [3], the cupula of the left  s e m i c i r c u l a r  canal is  je rked 
in the ampullopetal  direct ion,  while the cupula of the right 
s e m i c i r c u l a r  canal is je rked in the ampullofugal  direction.  
The a r r iva l  of impulses  f r o m  the ampul la ry  r e c e p t o r s  of the 
lef t  canal in the ves t ibu la r  nuclei of the left  group is thereby 
increased ,  while that f rom recep to r s  of the right canal in the 
nuclei of the right group is decreased .  Because of the ex i s -  
tence of c o m m i s s u r a l  connections between the ves t ibu la r  nu- 
clei of both s ides ,  exert ing inhibi tory effects ,  act ivi ty of neu-  
rons  of the right nucleus is dep res sed  sti l l  fur ther  [3]. As the 

.cupulas re tu rn  f rom the i r  deflected position.s under  the action 
of the i r  own e las t ic i ty  into the initial equi l ibr ium posit ion, the 
flow of impulses  f rom recep to r s  of the left  canal is reduced, 
while that f rom recep to r s  of the r ight  canal is inc reased  up to 
the res t ing level.  During the second rotat ion (to the left) 

changes in unit activity of the ves t ibu la r  nuclei take place in the opposite direction.  Since no d i f ferences  
were  found between the nys tagmus  react ions  during the f i r s t  and second rotat ions,  it follows that rotat ion to 
the right had no significant effect  on the response  to subsequent  rotat ion to the left. 

During repeated  rotat ions to the right the number  of osci l la t ions and the durat ion of the nys tagmus  
reac t ion  dec reased ,  a f te r  the 12th rotat ion they differed significantly f rom the values during the  f i r s t  ro t a -  
tion (Fig. 2). The dec r ea s e  in the f requency of nystagmus was not significant.  Tes t  rota t ion to the left  (the 
13th rotation) showed that  the number  of osci l la t ions and the durat ion of nys tagmus dec rea sed  re la t ive  to 
the values  obtained during the f i r s t  ro ta t ion to the left  (2rid rotation) by 20%. This dec r ea se  was not caused 
by the ten preceeding  rotat ions to the right,  for  the same dec rea se  in both indices of the nys tagmus react ion  
was obse rved  in the an imals  of a control  group which were  not rotated in the t ime  in te rva l  between the f i r s t  
and second rotat ions to the left. The p a r a m e t e r s  of the nystagmus react ion f rom the f i r s t  to the second 
rotat ion to the r ight  were  reduced by 10%. Slightly g r e a t e r  extinction of p a r a m e t e r s  (a d e c r e a s e  of 20%) 
f rom the f i r s t  to the second rotat ion to the left  can probably  be explained by the dec rea se  in general  excitat ion 
of the animal.  In fact,  the t ime  in te rva l  between the f i r s t  and second rotat ions to the left  was about 1 h, 
and during the whole of th is  t ime  the animals  were  kept in da rkness  and fixed to the turntable.  

Habituation to repeated  angular  acce le ra t ions  is  thus se lec t ive  re la t ive  to the d i rec t ion of a c c e l e r a -  
tion, and is not t r ansmi t t ed  to acce le ra t ion  in the opposite di rect ion e i ther  during the f i r s t  o r  any subse-  
quent rotation. The dec rea se  in the response  to repeated angular  acce le ra t ion  is probably  the resul t ,  above 
all, of repeated  excitat ion of neurons Of the ves t ibu la r  nuclei on the side ips i l a t e ra l  to the di rect ion of 
nys tagmus  [5]. 
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