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The distr ibution of cor t ical  project ions  of the ventrola tera t  nucleus (n. VL) of the thalamus 
was investigated in cats  anesthetized with chloralose .  Pro jec t ions  of the ventromedial  par t  
of n. VL were shown to run chiefly into region 4 y of the motor  cor tex  and to be organized in 
accordance  with the somatotopical  principle.  
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The motor  cor tex  of the cat is the principal project ion region of the ventrola tera l  thalamic nucleus 
(n.VL) [9, 14, 15]. Efferent  f ibers  terminat ing in n .VL originate in that region of the cortex [4, 7, 8, 11]. 
Electrophysiological  investigations have shown that interact ion in n. VL between the ce rebe l i a r  str iatal  
sys tems  and also the influence of nonspecific thalamic nuclei on n .VL determine the cha rac t e r  of the in- 
format ion reaching the motor  cortex [1, 2, 5, 10, 13]. 

However, anatomical studies of cor t ica l  project ions of n. VL have given cont radic tory  resul ts .  Some 
workers  [15, 16] cons ider  that n .VL projec ts  only into the motor  cortex,  but others  [6, 14] point to more  
extensive projec t ion zones, including the motor ,  sensory ,  prefrontal ,  and associat ion a reas  of the cortex.  
Unfortunately the cont radic tory  nature of these resul ts  has prevented the problem f rom being finally solved. 

The object of this investigation was to study cor t ical  project ions of the ventrola tera l  thalamic nucleus. 

EXPERIMENTAL METHOD 

Acute exper iments  were ca r r i ed  out on cats  anesthetized with chloralose (80 mg/kg) using a s te reo-  
taxic technique. All painful points during fixation of the head were previously  infil trated with 1% procaine.  
To obtain complete immobilization,  listhenon was injected intravenously and the animals were art if icially 
ventilated. Stimulation of n .VL was ca r r i ed  out by means of a concentr ic  ma'croelectrode (diameter 0.8 
mm), which was used for  st imulating or  recording  depending on the purpose in mind (parameters  of s t imula-  
tion of the nucleus 5 V, 0.2 msec).  Biopotentials were recorded  by a monopolar  technique f rom the cor t ical  
surface by a s i lver  e lec t rode.  Bipolar needle e lec t rodes  were used for  per iphera l  stimulation. At the 
end of the exper iment  the location of the tip of the st imulating electrode in n. VL was verified histologically 
in the usual way. 

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

Previous ly  [3] the wr i te r s  showed the presence  of contra la tera l  somatotopic organizat ion of the pro-  
jection of cutaneous afferents  in n .VL; the representa t ion  of the forel imb was located in the ventromedial  
par t  of the nucleus and that of the hind limb in the dorso la te ra t  part .  In the present  invest igat ion,projec-  
tions of the ventromedial  region of n .VL (coordinates A 10.5, L 3.5, H +0.5 on the atlas of J a spe r  and 
A j m o n e - M a r s a n )  to the cor tex were investigated. The localization of the electrode tip was judged f rom 
the focal potential evoked in the nucleus by st imulation of the fore and hind l imbs.  It will be c lea r  f rom 
Fig. 1 that no response appeared to st imulation of the hind limb (2B), whereas  in response to st imulation 
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Fig. 1 Fig. 2 

Fig. 1. Responses  in motor  cor tex (area 47)  and n .VL of the thalamus to stimulation of 
cont ra la tera l  l imbs:  1) response in motor  cor tex in zone of representa t ion  of forel imb to 
st imulation of fore (A) and hind (B) l imbs; 2) response in n. VL to st imulation of fore (A) 
and hind (B) l imbs;  3) tha lamo-cor t ica l  response in motor  a rea  of cor tex to st imulation of 
n .VL with slow (A) and fast  (B) sweep. 

Fig. 2. Distribution of responses  in sensomotor  a rea  of cortex evoked by stimulation of 
n .VL.  Numbers denote potentials recorded f rom corresponding  points of the cort ical  su r -  
face. Broken line marks  boundary of motor  cortex.  Shaded a rea  is zone of representa t ion  
of forel imb in somatosensory  a rea  1, dotted a rea  ditto in somatosensory  a rea  2. Cal ibra-  
tion: 0.5 mV, 15 msec .  

of the forel imb (2A) a wel l -marked  pos i t i ve -nega t ive  potential appeared after  a latent period of 10 msec .  
Simultaneously, for  control  purposes ,  the p r i m a r y  cor t ical  response was recorded  in the lateral  par t  of 
the per ic ruc ia te  gyrus  to st imulation of the forel imb (1A) and hind limb (1B). 

Once the region of representa t ion  of the forel imb in n. VL had been found in this manner  the next step 
was to st imulate this region of the nucleus.  During stimulation of n .VL charac te r i s t i c  tha lamo-cor t ica l  
evoked potentials were recorded  in the cor tex af ter  a short  latent period of 1-2 msec .  The response con- 
sisted of a p o s i t i v e - n e g a t i v e - p o s i t i v e  complex (Fig. 1: 3B). 

A scheme of the bra in  in which numbers  denote points on the surface of the cor tex f rom which the 
evoked potentials were recorded  is given in Fig. 2. The l a rges t  responses  were recorded f rom a rea  47  
of the motor  cor tex (Fig. 2: points 1, 2, 4, 5), the region of representa t ion of the contra la tera l  forel imb. 
The amplitude of the responses  increased  with increas ing distance f rom this region (Fig. 2: points 3, 6). 

In the zone of representa t ion  of the forel imb in somatosensory  a rea  1 the responses  were much 
smal l e r  in amplitude and they differed in configuration f rom the typical tha lamo-cor t i ca l  response recorded  
in the motor  cor tex  (compare points 7, 8 and 1, 4 respect ively) .  Responses were virtually absent in somato-  
sensory  a rea  2 (points 9, 10). 

The problem of project ions of n .VL in cor t ical  somatosensory  areas  1 and 2 is not c lear .  The small  
amplitude of potentials recorded  there,  and the configuration of these potentials, uncharac ter i s t ic  of the 
typical tha lamo-cor t i ca l  response,  do not permi t  definite conclusions to be drawn regarding the possible 
existence of these project ions .  

The resul ts  of this investigation thus show that the project ions  of thalamic n .VL run chiefly into the 
motor  cor tex (area 4 7) and that they are  organized on the somatotopic principle (the region of r ep resen ta -  
tion of the forel imb in n .VL sends it project ions  into the zone of representa t ion of the same limb in the 
motor  cortex).  The resul ts  are in good agreement  with the anatomical findings [15] and also with the r e -  
sults of e lec t rophysiological  studies [12, 13] using a completely different approach.  

Bearing in mind the resul ts  of the e a r l i e r  work [3] there are good grounds for  considering that the 
whole pathway of the somatic afferents  f rom the per iphery  to the motor  cortex has a topographic organiza-  
tion. F rom the functional point of view these data provide grounds for  the conclusion that there are na r -  
rowly localized mechan isms  for  the sensory  control  of voluntary movements  in the neocortex.  
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