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Acute experiments were car r ied  out on rabbits anesthetized with pentobarbital.  During in ter -  
action between t ranscal losal  and somatosensory excitation an effect of summation, occlusion, 
and facilitation was observed. These effects indicate convergence of excitation on the same 
central  neurons. The s t ruc tures  on which these two forms of excitation converge may evi- 
dently be the apical dendrites of the pyramidal  cells in l ayers  III-1V of the cortex. 

Since a preceding t ranscal losa l  response blocks the negative component of the evoked potential to 
clicks in the auditory cortex of cats anesthetized with pentobarbital,  Chang [2] considers  that it cannot be 
assumed that these two stimuli excited two different groups of neurons without involving common elements. 
The blocking suggests that common elements are impiicated in both groups of responding neurons and that 
pyramidal  cells of cor t ical  layers  III-IV and their  apical dendrites are  predominant among these elements  
[2]. 

B r e m e r  [1] simultaneously recorded  responses  to clicks in the middle and pos te r io r  ectosylvian gyri  
in experiments on anesthetized cats and showed that the response of both zones can not only be blocked, but 
also considerably facilitated by the preceding t ranscal losal  response.  The possibil i ty of convergence of 
t ranscal losal  and per ipheral  excitation has also been demonstrated recently on single neurons.  

More than half the cells which discharged during stimulation of the homologous point of the opposite 
hemisphere  responded in the same way to other types of stimulation, so that t ranscaUosal  and other types 
of stimulation can converge on the same cells [4]. The number of cells exhibiting convergence was a maxi-  
mum at the depth of 600-900 tt which, according to Sholl [5], cor responds  to cort ical  l ayers  III-IV, in which 
the pyramidal  neurons are  located. 

Nearly all investigations studying interaction between t ranscal losal  and other types of excitation have 
been conducted on cats. 

This paper  descr ibes  an attempt to demonstrate  the possibil i ty of interaction between t ranscal losal  
excitation and excitation traveling along the specific pathway f rom the sciat ic nerve in the rabbit somatosen-  
sory  cortex. The evoked potential was used as indicator for the study of this interaction. 

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

Acute experiments  were car r ied  out on 46 adult rabbits under pentobarbital  anesthesia.  The sciatic 
nerve was stimulated by buried e lect rodes  with an interelectrode distance of 3 mm. Square pulses  (3-5 V, 
0.1 msec) were applied f rom a "Fiz iovar"  s t imulator .  The evoked response was recorded at the focus of 
maximal activity by a si lver  ball electrode direct ly f rom the pia mater .  

The surface layers  of the cortex were stimulated at the exactly symmetr ica l  point of the opposite 
hemisphere  by bipolar e lectrodes  in glass  insulation (interelectrode distance 0.5-1 mm). Single pulses  
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Fig. i. Effect of primary somatosensory response on trans- 

callosal response with different intervals between stimulations. 
Intervals between stimuli applied to sciatic nerve and to callo- 
sal neurons shown beneath each record. First stimulus was 
synchronized with the beginning of the sweep. Application of 

second stimulus marked by a vertical line. 

Fig. 2. Effect of transeallosal response on primary somatosen- 

sory response with different intervals between stimuli. Legend 

as in Fig. i. 

(0.1 msec ,  10-15 V) f r o m  the " F i z i o v a r  n s t i m u l a t o r  w e r e  appl ied  to the cor tex  at i n t e r v a l s  of 0-1  sec.  
The re  were  two v a r i a n t s  of the e x p e r i m e n t s .  In the f i r s t  v a r i a n t  s t i mu l i  w e r e  appl ied  to the sc i a t i c  ne rve  
and then, a f t e r  v a r i o u s  i n t e r v a l s  of t ime ,  the ca l l o sa l  n e u r o n s  w e r e  s t imula ted .  In the second va r i an t ,  the 
ca l Iosa l  n e u r o n s  w e r e  s t i m u l a t e d  f i r s t .  Depending  on the i n t e r v a l  be tween  these  two f o r m s  of s t imula t ion ,  
the f ina l  effect,  cons i s t i ng  of changes  in the evoked potent ia l ,  va r i ed .  

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

With i n t e r v a l s  of be tween  1 sec  and 400 msec ,  r e g a r d l e s s  of the o r d e r  of s t imula t ion ,  no v i s i b l e  
changes  took p lace  in the evoked po ten t i a l s .  Al l  the changes  began  to a p p e a r  if the i n t e r v a l s  w e r e  s h o r t e r  
and a c c o r d i n g l y  i n t e r v a l s  of 400 m s e c  o r  l e s s  w e r e  used  in  these  e x p e r i m e n t s .  

If the s o m a t o s e n s o r y  r e s p o n s e  p r e c e d e d  the t r a n s c a l l o s a l  with long i n t e r v a l s  (400-100 msec)  be tween  

s t i m u l i  the t r a n s c a l l o s a l  r e s p o n s e  was independen t  of the preceding  s o m a t o s e n s o r y  one.  In addi t ion ,  a d e c r e a s e  
in the t r a n s c a l l o s a l  r e s p o n s e  was  o b s e r v e d  on account  of a d e c r e a s e  in  i t s  nega t ive  component ,  s o m e t i m e s  
amoun t ing  to the comple te  s u p p r e s s i o n  of the n e g a t i v e . c o m p o n e n t  of the r e sponse .  The s ame  p i c t u r e  was  
o b s e r v e d  with i n t e r v a l s  of be tween  100 and 30 m s e c  be tween  s t imul i .  F ina l ly ,  with i n t e r v a l s  of be tween  20 
and 0 m s e c  the ampl i tude  of the evoked r e s p o n s e  i n c r e a s e d  again,  as be fo re  b e c a u s e  of an i n c r e a s e  in  the 
ampl i tude  of the nega t ive  componen t  of the r e s p o n s e  (Fig. 1). 

If, on the o the r  hand, the s o m a t o s e n s o r y  r e s p o n s e  was  p r e c e d e d  by the t r a n s c a l l o s a l  s t i m u l a t i o n  with 
i n t e r v a l s  of 400 m s e c  o r  m o r e  the evoked r e s p o n s e  was  independen t  of the p r e c e d i n g  t r a n s c a l l o s a l  s t imulus .  
With i n t e r v a l s  of 300-150 msec ,  a f ac i l i t a t o ry  effect  was  obse rved ,  and if the s t i mu l i  w e r e  c l o s e r  toge the r  
s t i l l  (between 80 and 30 msec)  the s o m a t o s e n s o r y  r e s p o n s e  began  to be inh ib i ted  by  the p r e c e d i n g  t r a n s -  
c a l l o s a l  s t imu lus .  With  shor t  i n t e r v a l s  ( f rom 10 to 5 msec) ,  and a l so  if the two s t i mu l i  w e r e  appl ied  s i m u l -  
t aneous ly ,  the s o m a t o s e n s o r y  r e s p o n s e  aga in  was  fac i l i ta ted .  Al l  the changes  affected m a i n l y  the nega t ive  
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component of the response  (Fig. 2). In r e sponse  to st imulation,  and also with in te rva ls  of 20-5 msec  b e -  
tween them, as a rule the negative component of the response  was increased.  Under the exper imenta l  con- 
dit ions used, it was imposs ib le  to different ia te  and to identify the potential  to which the negat ive wave be -  
longed. The ampli tude of the inc reased  negative component was a lways g r e a t e r  than the amplitude of the 
negative wave of the soma tosenso ry  response  and the negative wave of the t r ansca l losa l  response .  With 
short  in terva ls  between st imuli ,  such an inc rease  could take place  only by summat ion  of these two negative 
components.  It is cha rac te r i s t i c ,  however,  that, notwithstanding this summation,  the complete  sum was  
neve r  obtained, i .e. ,  the negative component  was  always 25-30% less  in i ts  ampli tude than the sum of the 
ampli tudes of the two negative components.  Most probably  this effect can be explained by the occlusion 
taking p lace  in this region. If common e lements  did not par t i c ipa te  in the fo rmat ion  of these two compo-  
nents, s imple  a lgebra ic  summat ion  would have taken place  without mutual blocking. Since Sher r ing ton ' s  
t ime  occlusion has  been, and stil l  is, the c lass ica l  indicator  of convergence  of excitat ion on the same e le -  
ments .  The most  p robable  si te of this occlusion is the apical  dendri tes ,  since the fo rmat ion  of the negative 
component both of the s om a t os ens o ry  and of the t r ansca l losa l  r esponse  takes place  on account of these 
e lements .  

With a fu r the r  i nc rea se  in the in te rva l s  between st imuli  (30-80 msec) the negative component of the 
second tes t ing  r e sponse  was sharp ly  inhibited, r e g a r d l e s s  of the o rde r  of the r e sponses ,  and in some cases  
the negative component was comple te ly  suppressed .  P re sumab ly ,  like pe r iphe ra l  ne rves  o r  other  exc i t -  
able t i ssues ,  the neurons of the cent ra l  nervous sy s t em as a whole pas s  through a cycle of changes in ex-  
ci tabil i ty a f te r  i ts  activation. Analys is  of in terac t ion  between t r ansca l lo sa l  excitat ion and excitat ion t r a v e l -  
ing along the specif ic  pathway f rom the sciat ic  nerve  indicates  a change in exci tabi l i ty  only in the end point 
where  the vol ley of these afferent  impulses  en ters ,  for e l sewhere  there  can be no in terac t ion  between these 
two afferent  s t r e a m s .  On which actual  cor t ica l  e lements  can this in terac t ion  take p lace?  Both the negative 
component of the t r ansca l losa l  response  and the negat ive component  of the soma tosenso ry  response  are  
effected pr inc ipa l ly  on the apical  dendri tes  of the py ramida l  cel ls  of cor t ica l  l aye r s  I II-IV [3]. Consequent-  
ly, suppress ion  and reduction of the negat ive  component of the second test ing response  takes p lace  because  
the apical  dendr i tes  a re  in a state of subnormal  exci tabi l i ty  at this t ime.  

Whereas  the summat ion  effects  and the effects  of depress ion  of the negative wave of the second r e s -  
ponse obse rved  in these expe r imen t s  a re  independent of the o rde r  of st imulation,  the faci l i tat ion effects  
with long in te rva l s  a re  observed  only when the t r ansca l losa l  s t imulus  is applied f i r s t .  This  phenomenon 
was f i r s t  studied in detail  by B r e m e r  [1], who pointed out that it is  observed  only in the absence of b a r b i -  
tu ra te  anesthesia .  However,  in the p resen t  exper iments ,  c a r r i e d  out on rabbi ts  anes thet ized with pento-  
barb i ta l ,  a fac i l i ta tory  effect  was  ve ry  c lea r ly  seen when the st imuli  w e r e  separa ted  by long in tervals .  
Resul ts  s im i l a r  to these were  desc r ibed  e a r l i e r  by Zhang Gin-Gu [6]. The mechan ism of this prolonged 
fac i l i ta tory  effect  of t r ansca l losa l  excitat ion is not yet c lea r ly  understood.  

i. 

2. 

3. 

4. 

5. 

6. 

LITERATURE CITED 

F. B r e m e r ,  Ass .  Res.  Nerv .  Dis. P roc . ,  3_.66,424 (1958). 
H. T. Chang, J .  Neurophysiol . ,  1.~6, 133 (1953). 
B. Grafs te in ,  J .  Neurophysiol . ,  26, 79 (1963). 
C. P. L a t i m e r  and T. T. Kennedy, J .  Neurophysiol . ,  2_.~4, 66 (1961). 
D. H. Sholl, The Organizat ion of the Cereb ra l  Cortex, London (1956). 
Zhang Gin-Gu, Acta  Physiol .  Sinica, 2_.7.7, 348 (1964). 

1002 


