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Cen t r a l  and p e r i p h e r a l  influence of the s ame  modal i ty  can converge  on the s ame  m e s e n e e -  
phal ie  r e t i c u l a r  neurons ,  When effects  f rom the f i r s t  s e n s o m o t o r  co r t i ca l  a r e a  on m e s e n c e -  
pha l ie  r e t i c u l a r  neurons  a r e  combined with ef fec ts  f rom the sc i a t i c  nerve,  the p e r i p h e r a l  effects  
p r e d o m i n a t e  in 39% of ca se s .  The high p ropor t ion  of r e t i c u l a r  neurons showing p r e d o m i -  
nance of effects  f rom the f i r s t  s ensom ot o r  co r t i ca l  a r e a  (21%)or giving a " resu l t an t"  r e -  
sponse  to combined cen t r a l  and p e r i p h e r a l  action (40%) indica tes  that  the cor tex  p lays  an 
ac t ive  ro le  in unit r e s p o n s e s  of the mesencepha l i c  r e t i c u l a r  format ion to p e r i p h e r a l  s t i m u -  
lat ion.  

M i e r o e l e c t r o d e  s tudies  of unit ac t iv i ty  in the mesencepha l i e  r e t i c u l a r  format ion  have shown that  these  
neurons  can effect the convergence  of d i f ferent  types of exci ta t ion [5, 6, 11-13]. These  inves t iga t ions  have 
conf i rmed  the bas ic  assumpt ions  under ly ing the concept  of a functional s y s t e m  [2], accord ing  to which r e -  
t i cu l a r  s t r u c t u r e s  p lay  an impor tan t  ro l e  in the in tegra t ive  ac t iv i ty  of the whole b ra in  [3]. However,  the 
condit ions under  which this p r i m a r y  in tegra t ion  of exci ta t ion takes  p lace  at the subco r t i ea l  leve l  have r e -  
ce ived inadequate study, desp i te  the undoubted impor tance  of this p r o c e s s  in a f ferent  syn thes i s .  In p a r t i c u -  
l a r ,  l i t t l e  is known about the scope  of c o r t i c a l  i n t e r f e r e n c e  in the in tegra t ive  ac t iv i ty  of r e t i c u l a r  neurons 
and the i r  r e s p o n s e s  to d i f ferent  s t imul i .  

A study of cor t i cofuga l  influences on functions of the mesencepha l i c  r e t i c u l a r  format ion  by var ious  
e l ee t rophys io log ica l  methods have shown that, while subjec ted  to effects f rom r e t i c u l a r  s t r u c t u r e s ,  the 
cor tex  at  the s a m e  t ime  can p a r t i c i p a t e  ac t ive ly  in the ac t iv i ty  of these  subco r t i ca l  s t r u c t u r e s  [1, 4, 5, 7-10]. 

The p r e s e n t  inves t iga t ion  was under taken to obtain fu r the r  informat ion r ega rd ing  the co r t i ca l  control  
over  the ac t iv i ty  of s ingle  units of the mesencepha l i e  r e t i c u l a r  format ion  and over  the i r  r e sponses  to s t i m u -  
lat ion.  

TABLE 1. Unit Responses  of Meseneephal ic  Re t i cu l a r  Forma t ion  
(MIS) to St imula t ion  of 1 SM and of the Sciat ic  Nerve  and to Com-  
bined Cen t r a l  and P e r i p h e r a l  St imulat ion 

Region stimulated 

1 SM 
Sciatic nerve 
1 SM and sciatic nerve 

Number 
of neuron~ 

159 
159 
159 

Character of response of MIS neurons 

excitation inhibition 
(+) ( - )  

52(32,70 % ) 38(23,97% ) 
48(30,19%) 56(35,22%) 
50(31,46%) 52(32,70%) 

no respo nsc 

69(43,33% ) 
55(34,59% ) 
57(35,84% ) 
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Fig. 1. Response of mesence -  
phalic re t icu lar  neuron to s t imu-  
lation of 1SM (A), of sciat ic  nerve  
(B), andto combined central  and 
per iphera l  effects (C). Here and 
in Fig. 2, pa ramete r s  of s t imu-  
lation: 1 SM 5 V, 10/see,  l m s e c ;  
sciatic nerve 3 V, 10/see,  1 msec.  
Abscissa,  t ime (in see); ordinate, 
number  of spikes generated by 
neuron. 
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Fig. 2. "Resul tant"  response of mes-  
encephalic re t i cu la r  neuron to s t imu-  
lat ion of 1 SM (A), of sc iat ic  nerve (B), 
and to combined centra l  and per iphera l  
s t imulat ion (C). Legend as in Fig. 1. 

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

Experiments  were ca r r i ed  out on cats anesthetized with chlo-  
ra lose  {60 mg/kg) and nembutal (10 mg/kg  body weight). The animal 
was fixed in a s tereotaxic  apparatus and the cortex exposed. Through- 
out the experiment the cortex was i r r igated with warm physiological  
saline and the animal was heated. 

Unit act ivi ty in the meseneephalic re t i cu la r  formation was r e -  
corded extracel lular ly  by means of glass electrodes,  with tip 1:5 ~ in 
diameter ,  filled with 3 M NaC1 solution and inser ted s tereotaxical ly  
in accordance  with coordinates taken from the atlas of J a s p e r  and 
Aj mone-Marsan .  

For  per iphera l  stimulation, square  pulses (1 msec,  10/see,  
3 V) were applied to the sciatic nerve cont ra la te ra l  relat ive to the 

recorded  region of the re t icu la r  formation. Corticofugal effects were evoked by e lect r ical  stimulation of 
the f i rs t  sensomotor  area  of the cortex (1 SM) ipsi lateral  relat ive to the recorded  re t icu la r  neurons.  The 
interpolar  distance of the cor t ica l  e lectrode was 2 ram. P a r a m e t e r s  of stimulation of 1 SM: 5 V, 10/see,  
1 msec .  

The project ion of the mic roe lec t rcde  in the meseneephalic  re t icular  formation was determined by the 
use of histological sect ions.  Statist ical  analysis of the resul ts  was ca r r i ed  out by the X 2 method. 

EXPERIMENTAL RESULTS 

Studies of 159 meseneephalic reticular neurons revealed their ability to respond to both cortieofugal 
and ascending peripheral influences. However, the central and peripheral influences differed in the magni- 
tude of their effects on the reticular neurons : ascending influences from the periphery were more effective 
than corticofugal effects from 1 SM (Table i). 

The character of the effects also differed. In responding reticular cells, stimulation of 1 SM evoked 
predominantly excitation (32.70~), while the effects of stimulation of the sciatic nerve were predominantly 

inhibitory (35.22~o). 

Studies of corticofugal effects on reticular neurons during stimulation of 1 SM confirmed previous 
observations [14] that the same cortical structures can exert both facilitatory and inhibitory descending in- 
fluences, and that the effect of 1 SM on reticular neurons is predominantly excitatory [15]. 

However, the object of the investigation was to determine which effect was predominant in the case of 
combined central and peripheral effects on meseneephalic reticular neurons; to demonstrate how actively 



cor t icofuga l  effects  can i n t e r f e r e  in the act ivi ty  of r e t i c u l a r  neurons and in the i r  r e s p o n s e s  to p e r i p h e r a l  
s t imula t ion .  

F r o m  the 159 mesencepha l i c  r e t i c u l a r  neurons s tudied in o r d e r  to d i s cove r  whether  the cen t ra l  or  the 
p e r i p h e r a l  effect  was predominant ,  neurons giving r e s p o n s e s  of the s ame  sign to i so la ted  s t imula t ion  of 
1 SIV[ and of the sc i a t i c  ne rve  as well  as to t h e i r  combined s t imula t ion  were  excluded.  Of the 110 m e s e n e e -  
phal ic  r e t i c u l a r  neurons ,  23 gave a r e s p o n s e  to combined cen t r a l  and p e r i p h e r a l  s t imula t ion  which coincided 
with the r e s p o n s e  to i so la ted  s t imula t ion  of 1 SM. The r e s p o n s e  of 43 neurons (39~o7 to combined c en t r a l  
and p e r i p h e r a l  s t imula t ion  coincided with the r e sponse  to i so la ted  s t imula t ion  of the s c i a t i c  nerve .  The 
r e s p o n s e  of 44 neurons  (40%) to the combined effects  f rom 1 SM and the s c i a t i c  ne rve  were  de sc r ibed  as 
" re su l t an t . "  This means that  the r e s p o n s e  of the neurons to combined cen t r a l  and p e r i p h e r a l  s t imula t ion  
d i f fe red  f rom the i r  r e s p o n s e  to i so la ted  s t imula t ion  of both 1 SM and of the sc ia t i c  nerve .  

Analys is  of the r e su l t s  using the ~(2 c r i t e r i o n  also demons t r a t ed  the p redominance  of p e r i p h e r a l  (P = 
0.75) over  cor t i co fuga l  (P = 0.014) effects .  

Examples  of combined cen t r a l  and p e r i p h e r a l  influences on r e t i c u l a r  neurons a r e  shown in Fig .  i and 
2. It is c l e a r  f rom Fig .  1 that  the r e s p o n s e  of the r e t i c u l a r  neuron to combined s t imula t ion  of 1 SM and of 
the sc i a t i c  n e r v e  was very  s i m i l a r  in c h a r a c t e r  to the r e s p o n s e  to i so la ted  s t imula t ion  of 1 SM. 

An example  of a " r e su l t an t "  r e s p o n s e  of a r e t i c u l a r  neuron is shown in Fig.  2. After  a sho r t  pe r iod  
of inhibit ion,  i so la ted  s t imula t ion  of 1 SM causes  pro longed  exci ta t ion of the r e t i c u l a r  neuron.  The r e s p o n s e  
of the s a m e  r e t i c u l a r  neuron to i so l a t ed  s t imula t ion  of the sc i a t i c  nerve  af ter  a sho r t  pe r iod  of exci ta t ion is 
followed by pro longed  inhibit ion.  Combined c e n t r a l  and p e r i p h e r a l  s t imula t ion  genera l ly  speaking caused  no 
changes in the ac t iv i ty  of the r e t i c u l a r  neuron.  

I t  can be concluded f rom these  r e su l t s  that effects  f rom the p e r i p h e r y  a r e  p redominan t  in the case  of 
combined cen t r a l  and p e r i p h e r a l  s t imula t ion  of r e t i c u l a r  neurons .  However,  the cor tex  may in t e r f e r e  in the 
ac t iv i ty  of the r e t i c u l a r  format ion not so much by i ts  dominance  in combined cen t r a l  and p e r i p h e r a l  s t i m u -  
lat ion,  which is r e l a t i ve ly  weak, as by the c rea t ion  of a new, Mresultant" r e s p o n s e  of the r e t i c u l a r  neurons 
to combined stimulation. 
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