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The  reac t ion  of the nerve celts of the brain to prolonged s t imulat ion of  the per ipheral  receptors has not ye t  
been accura te ly  de termined.  Agduhr [3] described an increase in the area of the cruciform gyri  and a deepening of 
t he cruciform fissure in the brain of adttlt  cats carrying out increasing numbers of movements  da i ly  for many days. 
By comparison with control  animals sitting ha confined cages,  in the exper imenta l  animals an increase was observed 

in the number of  g iant  pyramida l  cei ls  and ha the white mat ter  in the region of the cruciform gyrL 

Different  results were obtained by EdstrSm [4], ha whose experiments  7 guinea  pigs carr ied out an increasing 
number  of movements  on a be l t  moving at the veloci ty  of 0.8 m/ see .  For a period of 12 days the animals ran for 
20 minutes (2 periods, each of 10 minutes) da i ly .  For the next  5 days the running t ime  was extended to 30 minutes 
(2 periods each of  15 minutes); for 2 days the animals were made  to run for 90 minutes dai ly  (3 periods, each  of  30 

minutes) and, f inal ly ,  for 10 days the guinea pigs ran for 135 minutes dai ly  (3 periods, each of 45 minutes).  Thus the 
total  running t ime  in the course of 29 days was 32 hours. The  guinea pigs were sacrif iced 18 hours after the exper i -  
m e n t .  The  cerv ica l  en la rgement  of the spinal cord was fixed in Carnoy's  fluid and sections were stained with me thy l -  
ene blue.  

In his studies of the his tological  sections Edstrom found no essential  differences in the dimensions of the nerve 

cel ls  of the anterior horn in the animals which had run for long periods on the moving bel t  and the control animals .  

We studied the react ion of the nerve cel ls  of the triangular nucleus and also the nerve cel ls  of the nucleus of 
the oculomotor and abducens nerves of adult rabbits to prolonged s t imulat ion of the vest ibular  apparatus. 

E X P E R I M E N T A L  M E T H O D  
The vestibular receptors were s t imula ted  by revolving the rabbits on a platform in a horizontal  p lane  at the 

rate  of 1 revolution in 2 seconds. A t the beginning of the exper iment  the animals made  15 revolutions in a c lockwise 
dkec t ion  and, after a pause of 2 minutes,  15 revolutions ha an ant ictockwise di rect ion.  In the course of  each hour 
the rabbits made  75 clockwise and 75 ant iclockwise revolutions. In each exper iment  the vest ibular  receptors were 
thus s t imulated for 5 minutes.  The  exper iment  was repeated 2 or 3 t imes da i ly ,  at 11.00, 13.00, and lfi .00 hours or 
at 11.00 and 14.00 hours. 

The  vestibular apparatus was s t imula ted  in 6 adult rabbits for 18-19 days. The  animals were decap i ta ted  

while awake 25-48 hours after the end of the tast exper iment .  The  controls were 7 adult  rabbits of the same breed 
and weight (3-3 .5  kg), which also were decap i ta ted  in a waking state .  The  brain was f ixed in 7% formalin solution. 
The  brain stem was embedded ha paraffin wax; continuous series of sections were cut from the blocks to a thickness 

of 8 ~ and stained by Nissl 's method.  

According to B. N. Klosovskii 's  investigations [2], during rotat ion in a horizontal  plane s t imul i  from the 
receptors of the vestibular apparatus pass mainly  to the nerve cel ls  of the triangular nucleus. Accordingly ,  to study 
the react ion of the nerve cel ls  to a prolonged increase in the flow of impulses from the periphery,  of a l l  the nucle i  
of the vestibular nerve si tuated in the medul la  we chose only the cells of the triangular nucleus as test objects .  
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Scheme of the connections of the nucle i  of the ves t i -  
bular nerve with the nuclei  of the oculomotor nerves and 
the cortex for horizontal  movement  of the eyes (af ter  

Klosovskii) .  VR) Receptors of the vestibular apparatus; 
TN) triangular nucleus; BN) nucleus of Bekhterev; DN) 
nucleus of Deiters; VI) nucleus of the abducens nerve; 
III) nucleus of the oculomotor nerve; EGB) external  

genicula te  body; ON) optic nerve; FC) f ronto-cor t i -  
ca1 pathway for eye movements;  PO) pa r i e to -occ ip i t a l  
pathway for eye movements;  NF) nucleus fastigii; TT) 
tec to-sp ina l  t ract .  

We know from B. N. Klosovskii 's  findings [1,  2] 
that the vestibular receptors are also the main  source 

of s t imuli  for the nerve cells of the nucleus of the 
ocu lo-motor  and abducens nerves; these st imuli  
reach the lat ter  cells  v ia  the nerve cells of the t r i -  
angular nucleus (see Fig.  1). 

The  nerve cells of the triangular nucleus are the 

second in termedia te  neuron in the path of movement  
of exci ta t ion from the receptors of the vestibular 
apparatus to the nucle i  of the oculomotor  nerves. At  
the same t ime,  the cells of  the  nucleus of the oculo-  
motor and abducens nerves are motor neurons. The  
sensory neuron of this reflex arc (the nerve cel ls  of the 
superior and inferior vestibular gangl ia)  is si tuated 
outside the brain.  When studying the react ion of the 

nerve ceils of the brain to prolonged s t imulat ion of  
the peripheral  receptors,  we therefore restricted our-  
selves to investigating the in te rmedia te  and motor 

n e n r o n s .  

To e luc ida te  the consequences of prolonged 
s t imulat ion of the peripheral  receptors in the t r i -  
angular nucleus and the nucleus of the oculomotor and 
abducens nerves, we measured 50 large somatochrome 
cells;  the ma x ima l  length and we igh to f the  cel l  body 

were determined.  These values were mul t ip l ied  
together to give the area of the outl ine field of the 
nerve ce l l  in ~t 2. This area does not represent the 
true area of  the ce l l  profi le ,  but for the de tec t ion  of 
a re la t ive  change in the size of the body of nerve cel ls  
of  the same nucleus in exper imenta l  and control 
animals,  it  is not necessary to obtain the true d i m e n -  
sions of the profi le  f ield.  This applies equal ly to the 
determinat ion  of  the area of this f ield,  which we c a l -  
culated as the product of  the axes of the nucleus. 

On the basis of measurement  of 50 large nerve 
cells or their nuclei ,  we deduced a mean value for 

each animal .  T h e  results were treated by the method 
of var ia t ional  statistics.  

Since the rabbits were rotated al ternately clockwise and anticlockwise,  s t imuli  reached the nerve c e l l s  on both 
sides. For purposes of measurement  we therefore used the large nerve cel ls  of the above-ment ioned  nucle i  on both 
sides of the brain stem. 

We measured not only the large nerve ceils of the triangular nucleus, bu t  also cel ls  of the nucleus of the oculo-  
motor and abducens nerves, in sections of which the nucleus contained a nucleolus.  This indicated that the section 
passed through the middle  of the cel l  body. Another essential condit ion was that the cel ls  were measured in the 
act ive state.  This was judged by the following signs: absence of swelling; even distribution of chromatin in large or 

smal l  granules in the cytoplasm; the nucleus situated in the center of the nerve cel l ;  we l l -marked  tension of the 
karyolymph,  translucent on staining; the presence of a compact ,  intensively stained nucleolus.  

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

Our results are given in Tables  1 and 2. The  absence of figures in cer ta in  columns of these tables indicates that  
in that  part icular  nucleus of the exper imenta l  or control animal  we were unable to find large nerve Cells in an act ive 
state sui table for measurement .  
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TABLE 1. Size of the Body of Nerve Cells (in p2) in Animals Exposed to Prolonged Stimulation of the Vestibular 
Apparatus and in Control Animals 

Nucleus 

Triangular 
Of the oculomotor nerve 
Of the abducens nerve 

Nucleus 

Triangular 
Of the oculomotor nerve 
O f the abducens nerve 

1 

371.68 
413.18 

293.60 
307.74 

2 

218.88 
481.57 
415.44 

334.42 

Experimental animals 

i 167.04 201.50 
428.75 431.50 | 402.60 

Control animals 

105.78 17.40 
311.72 
316.68 

334.36 

6 Mean 

206.44 
520.70 
480.92 

198.46 • 
439.46 ~22.1 
434.16 ~12.49 

6 

110.24 

346.86 
314.82 

110.24 
356.54 
350.46 

Mean 

110.87 ~ 11.6 
329.6 4" 9.4 
322.42 4" 9.50 

TABLE 2. Size of the Nucleus of Nerve Cells (in ,a 2) in Animals Exposed to Prolonged Stimulation of the Vestibular 
Apparatus, and in Control Animals 

N uclens 

Triangular 
Of the oculomotor nerve 
Of the abducens nerve 

Nucleus 

Triangular 
Of the oculomotor nerve 
Of the abducens nerve 

Experimental animals 

2 I I 4 5 6 Mean 
J ] 

- 51.96 I - |  .88 52.60 51.82 51.32 20 .83  
75.60 66.48 I 70.80 _[ 61.94 74.70 75.12 70.77 22,28 
89.78 67,55 72.40 66.28 65.64 69.06 71.78 4"4.03 

Control animals 

- - 53.04 44.44 38.66 42.0 44.55 ~: 3.06 
63.38 6 61.82 69.78 - 64.16 64.16 ! 63.76 :~ 1.29 
63.94 -- -- 62.90 -- 72.40 5 8 . 2 0 1  61.36 :t:2.95 

Comparison of the individual and mean dimensions of the body of the nerve cells of the triangular nucteus in 
the experimental and control rabbits shows that the ceils in the animals exposed to prolonged stimulation of the vesti- 
bular apparatus were considerably enlarged (by 79%). The nerve ceils of the nucleus of the oculomotor and abducens 
nerves were enlarged by 32 and 84.6~ respectively under the influence of prolonged stimulation from the peripheral 
receptors. 

In contrast to the body, in the nuclei of the nerve cells of the triangular nucleus and the nucleus of the oculo- 
motor nerve the changes in size were not so obvious. The nuclei of the nerve cells of the triangular nucleus in the 
experimental rabbits were enlarged by only 15% compared with those in the control animals. In the nucleus of the 
oculomotor nerve, the corresponding enlargement in the experimental animals was 21%. There was no difference in 
the size of the nuclei of the nerve cells in the nucleus of the abducens nerve in the experimental and control animals. 

Prolonged stimulation of the vestibular apparatus in adult animals thus resulted in hypertrophy of the body of the 
intermediate and motor nerve ceils, receiving nervous impulses from the receptors undergoing stimulation. The nuclei 
of these cells were unchanged or enlarged to a much lesser degree than their bodies. 
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