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Exper iments  on ra t s  showed that injection of atropine (2~ 5 mg/kg)  or  gangleron* (7.5 mg/kg)  
30 min before  spinning an imals  on a centr i fuge prevents  the depress ion  of evoked act ivi ty  of 
the c e r e b e l l a r  cor tex  developing during exposure  to acce le ra t ion .  Meanwhile injection of 
a t ropine has no effect  on inhibition of evoked act ivi ty of the c e r e b e l l a r  cor tex  due to high- 
f requency s t imulat ion of the mesencepha l ic  r e t i cu la r  format ion .  It is postulated that the 
no rma l i z ing  effect  of cholinolytics on evoked potential  generat ion in the c e r e b e l l a r  cor tex  
during exposure  to radia l  acce le ra t ion  is due to blocking of i n t e r c e r e b e l l a r  chol inergic  
mechan i sms .  

Exposure  to centr ipeta l  acce le ra t ion  causes  a d is turbance of the recep t ive  function of the cerebe l lum,  
as  is shown by the sharp  dec rea se  in the e lec t r i ca l  r e sponse  of its cor tex  to pe r iphera l  s t imulat ion [3, 4]. 
An important  mechan i sm of the action of over loading  on the cent ra l  nervous  sys tem,  espec ia l ly  in the case  
of radial  acce le ra t ion ,  is an excess  of incoming af ferent  impulses  [2, 8, 10]. Chlorpromazine ,  which has 
adrenolyt ic  p rope r t i e s ,  does not prevent  the inhibition of evoked c e r e b e l l a r  cor t ica l  act ivi ty  dur ing expo-  
sure  to acce lera t ion ,  but at the same  t ime it substant ia l ly  reduces  the inhibitory ef fec ts  of h igh-f requency 
s t imulat ion of the mesencepha l ic  r e t i cu la r  format ion  and hypothalamus [5, 6]. These facts  for  p rac t ica l  
purposes  e l iminate  the question of the de te rmin ing  role  both of the nonspecif ic  s t r u c t u r e s  of the r o s t r a l  
port ions of the b ra in  s t e m  and of other  centra l  ad rene rg ic  s t ruc tu re s  in reducing the exci tabi l i ty  of the 
c e r e b e l l a r  cor t ica l  a f fe ren t  s y s t e m s  dur ing exposure  to acce le ra t ion .  

In the invest igat ion descr ibed  below the role  of chol inergic  s t r uc tu r e s  in the development  of this 
phenomenon was investigated~ The drugs  a t ropine ,  with mainly musca r ine - l i ke  eholinolytic action, and 
gangleron,  blocking mainly  nicot ine- l ike chol inergic  s t ruc tu res ,  were  used.  

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

Exper iments  were  ca r r i ed  out on 120 albino r a t s  anes thet ized with nembutal  (40 mg/kg ,  i n t r ape r i tone -  
ally).  The an imals  were  exposed to radia l  acce le ra t ion  (along the spine -7 chest  axis) of a magnitude of 10 g 
for  4 min on a tu rn- tab le  with radius  of rotat ion 4.2 m.  The drugs  were  injected in t raper i tonea l ly  30 rain 
before  the beginning of spinning: atropine in a dose of 2.5 m g / k g  as the 0.1% solution, gangleron in a dose 
of 7.5 m g / k g  as the 0o 15% solution. Before,  during, and a f te r  spinning the e lec t r i ca l  r e sponses  of the 
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Fig~ 1. Changes in amplitude of ce rebe l la r  cor t ical  evoked potentials during exposure to 
acce lera t ion  of 10 g. Here and in Fig. 2, absc issa :  time of recording;  ordinate: ampl i -  
tude (in percent  of initial value) ; 1) af ter  injection of atropine ; 2) after injection of 
gangleron; 3) af ter  injection of ch lorpromazine ;  4) control .  

Fig~ 2, Change in amplitude of ce rebe l la r  cor t ical  evoked potentials during stimulation 
of the mesencephal ic  re t icu lar  formation:  I) before injection of a t ropine;  II) af ter  injec-  
tion of atropine;  1) stimulation 5 V; 2) stimulation 10 V. 

TABLE 1. Amplitude (in #V) of Evoked Potentials of Cerebel lar  
Cortex Before and After Injection of Cholinob,tics (M • m) 

Drug 

Atropine 
Crangleron 

NOo 
of 

ra ts  

26 
12 

Before 
injection 
of drug  

167.8 ~: 10.6 
153.1 + 8.0 

15 rain af ter  
injection 
of drug 

173.7• 
163,1 • 

cerebe l la r  cor tex of the ra t s  to maximal stimulation of the sciatic nerve were recorded.  The ipsi lateral  
nerve was stimulated by single square pulses (0.5 msec) f rom a type MSE-31~ Nihon Kohden electronic 
s t imulator  with isolation unit at its output. For  unipolar record ing  of evoked potentials f rom the an te r ior  
portions of the ve rmis  cerebel l i  a steel needle was introduced through the occipital bone and the potentials 
were recorded  on a VC-6 Nihon Kohden osci l loscope.  For  analysis  of the resul ts  the amplitude of the two 
chief phases of the potential were measured  together f rom peak to peak. The mesencephal ic  re t icu lar  fo rma-  
tion was st imulated by a bipolar method through buried nichrome elect rodes  (diameter of tip 0.1 ram, in ter -  
e lectrode distance 1 ram) with square pulses (0ol msec,  300/sec,  5 and 10 V, 30 sec). Evoked potentials 
of the ce rebe l la r  cor tex were recorded  before,  during, and 1 min af ter  stimulation. 

EXPERIMENTAL R E S U L T S  

Injection of atropine and gangleron did not affect the amplitude of the cerebe l la r  cort ical  potential 
evoked by sciat ic  nerve stimulation (Table 1). 

The resul ts  obtained by adminis t rat ion of cholinolyties and exposure to accelera t ion are  shown in Fig. 
1. In the control ra ts ,  which did not receive the drugs before spinning, during exposure to accelera t ion of 
10 g the amplitude of the cerebe l la r  cort ical  evoked potential was reduced to 34.1-35.0% of its initial value, 
and it gradually recovered  after  slowing down of the turntable.  The effect of accelera t ion was slightly in- 
c reased  after  injection of chlorpromazine (10 mg/kg) .  The amplitude of the cerebel la r  cort ical  evoked po-  
tential af ter  spinning for 3 rain and during the slowing down period was 20.8-21.4% of its initial level 
(P< 0.05). In the ra ts  receiving gangleron the effect of accelera t ion was much weaker:  the amplitude of the 
responses  was reduced during exposure only to 82.9-75.5%. After injection of atropine,inhibitio n of the 
eerebel lar  cort ical  evoked potentials during exposure to accelera t ion was vir tually absent: the amplitude 

373 



TABLE 2. Frequency  of Faci l i ta t ion of Ce rebe l l a r  Cort ical  
Evoked Potent ia ls  (in percent)  During Exposure  to Acce lera t ion  
of 10 g 

Group 
of 

an imals  

No, 
of 

an ima l s  

P e r i o d  of investigation 

spinning 385.3 ~ 4 slowing down 22 5.3. 2 t 
Control 
Receiv ing  

atropine 

18 

13 

stopped 

27~ 

46.1 

of the r e s p o n s e s  was 95~ 0-87.9% of its initial level .  During spinning and slowing down of the turntable the 
effects  of acce le ra t ion  in the an ima l s  rece iv ing  the cholinolytics were  signif icantly different  f r o m  those in 
the control  (P < 0.02)~ 

Analysis  of the individual data shows that weakening of the acce le ra t ion  effect  a f t e r  admin is t ra t ion  of 
the eholinolytics was due not only to a dec r ea se  in or  r emova l  of the inhibi tory action,  but a l so  to the de -  
velopment  of faci l i tat ion effects~ This las t  fac tor  is pa r t i cu la r ly  cha r ac t e r i s t i c  of atropine~ In the control  
r a t s  the inc rease  in ampli tude of the c e r e b e l l a r  cor t ica l  evoked potent ials  dur ing exposure  to acce le ra t ion  
was observed  e x t r e m e l y  r a r e ly ,  and in the a f t e r -pe r iod  the r e c o v e r y  of evoked act ivi ty  took place in about 
one- th i rd  of all  the an imals  with a phase of exaltat ion.  As Table 2 shows, in the r a t s  rece iv ing  atropine the 
f requency of the fac i l i t a tory  effects  inc reased  by more  than seven t imes  dur ing spinning, by four t imes  
dur ing slowing down of the turntable,  and by 1.6 t imes  in the a f t e r - p e r i o d  compared  with the control .  This 
special  fea ture  dis t inguishing the effect  of a t ropine a lso  explains the high value of m (Fig. 1) compared  
with the value of this p a r a m e t e r  in the other  s e r i e s  of expe r imen t s .  

The r e su l t s  in Table 2 show that b locking of the chol inergic  synapses  abol ished the inhibit.ory effect  
of acce le ra t ion  on the c e r e b e l l a r  cor t ica l  a f fe ren t  s y s t e m s .  The local izat ion of the chol inergic  s t r u c t u r e s  
respons ib le  for  this phenomenon is an e x t r e m e l y  difficult p rob lem.  In a specia l  s e r i e s  of exper imen t s  the 
effect  of a t ropine on inhibition of the c e r e b e l l a r  cor t ica l  evoked potentials  a r i s i n g  dur ing h igh-f requency 
s t imulat ion of the mesencepha l ic  r e t i cu la r  fo rmat ion  was studied. P r e l i m i n a r y  injection of a t ropine in a 
dose abol ishing the acce le ra t ion  effect  did not a l t e r  the effect  of h igh-f requency s t imulat ion of the m e s e n -  
cephalic r e t i cu l a r  format ion  (Fig. 2). Both before  and a f t e r  injection of a t ropine s t imulat ion of the m e s e n -  
cephalon led to m a rked  inhibition of c e r e b e l l a r  cor t ica l  evoked act ivi ty .  

This neurochemica l  ana lys is  of two outwardly s i m i l a r  phenomena of inhibition of c e r e b e l l a r  cor t ica l  
evoked act ivi ty  dur ing high-f requency mesencephal ic  s t imulat ion and dur ing exposure  to acce le ra t ion  thus 
indicates that they dif fer  in na ture .  The nonspecif ie  r e t i cu la r  effects  on the c e r e b e l l a r  cor tex  a r e  evidently 
based  on ad rene rg ic  mechan i sms ,  as is shown by the blocking effect  of ch lo rp romaz ine  [6] and the inef-  
fec t iveness  of atropine~ During exposure  to acce l e ra t ion  the opposite p ic ture  is observed :  injection of 
a t ropine  or gangleron prevents  inhibition of c e r e b e l l a r  evoked act ivi ty,  while injection of ch lorpromazine  
potent ia tes  it s l ightly.  It can be postulated that the normal i z ing  effect  of the cholinolytics on the generat ion 
of c e r ebe l l a r  cor t ica l  evoked potentials  dur ing exposure  to acce le ra t ion  is due to blocking of i n t e r e e r e b e l l a r  
chol inergic  mechan i sms  poss ib ly  belonging to the s y s t e m  of inhibi tory in te rneurons .  All the e lements  of 
the ehol inergic  med ia to r  s y s t e m - a c e t y l c h o l i n e ,  chol ines te rase ,  and cho l ine -ace ty lase  [ 1 , 7 ,  9, 11, 12, 
14, 16, 17] - a re  found in the c e r e b e l l a r  cor tex,  espec ia l ly  in the granular  l ayer ,  and both musca r in e - l i k e  
and nicot ine- l ike  chol inergic  neurons have been detected there  [13, 15, 18]. Cholinergic  p rope r t i e s  have 
been a sc r ibed  with the g rea tes t  probabi l i ty  to individual groups of m o s s y  f ibers  and to Golgi cel ls  [12, 13, 
17]. 
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