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The dis t r ibut ion of focal  potent ia ls  in the v e n t r o - l a t e r a l  nucleus (VL) of the tha lamus  evoked 
by s t imulat ion of the con t r a l a t e r a l  somat ic  af ferent  s y s t e m s  was  invest igated in ca ts  anes-  
thet ized with ch lora lose  and pentobarbi ta l .  Evidence of a somatotopica l  dis t r ibut ion of a f fe r -  
ent informat ion in this nucleus was  found. The r e s p o n s e s  to s t imulat ion of the fo re l imb were  
d is t r ibuted  chiefly in the r o s t r o - m e d i a l  por t ion of the nucleus while r e s p o n s e s  evoked by 
s t imula t ion  of the hind l imbs  were  located in the r o s t r o - l a t e r a l  port ion.  

The v e n t r o - l a t e r a l  nucleus of the tha lamus  (VL) is one of the more  impor tant  cen te r s  for  afferent  
i n t e r a c t i o n  in the moto r  s y s t e m  of the b ra in .  Many w o r k e r s  [1, 3, 6, 7] r ega rd  this nucleus as a r e lay  
s y s t e m  for  the moto r  cor tex .  E lec t rophys io log ica l  invest igat ions  [2, 4, 6] have revea led  some of the func- 
t ional  p r o p e r t i e s  of this nucleus.  Fo r  example ,  in r e sponse  to s t imula t ion  of the l imbs  in ca ts  s h o r t - l a -  
tency evoked potent ials  with c l ea r ly  defined configurat ion were  r eco rded  in VL [4, 9]. S imi lar  inves t iga-  
t ions on monkeys  [2] showed some fea tu res  of a spat ia l  dis t r ibut ion of somat ic  afferent  impulses  in that 
nucleus.  

However ,  the p rob l em  of organiza t ion  of the r ep re sen t a t i on  of somat ic  afferent  s y s t e m s  in VL has  
not yet  been  specia l ly  studied. Meanwhile,  the p r ec i s e  knowledge of the topography of somat ic  r e p r e s e n t a -  
t ion in this nucleus is n e c e s s a r y  so that an idea can be obtained of the dist inguishing fea tu res  of the func- 
t ion of this  nucleus,  which has  h i ther to  been  r ega rded  pure ly  as a component  in the sy s t em of cor t i co-  
c e r e b e l l a r  communicat ion .  The poss ib i l i ty  cannot be ruled out that the re laying  of somat ic  impulses  in 
VL to those mo to r  a r e a s  of the cor tex  to which e e r e b e l l a r  influences a re  d i rec ted  may  play an important  
ro le  in the m e c h a n i s m s  of fo rma t ion  of fine adaptive r e s p o n s e s  in the motor  sy s t em of the bra in .  

The object of th is  invest igat ion was to  study the spat ia l  dis t r ibut ion of focal potent ials  in VL evoked 
by s t imulat ion of somat ic  af ferent  s y s t e m s .  

EXPERIMENTAL METHOD 

Acute experiments were carried out on anesthetized (pentobarbital 30 mg/kg, chloralose 50 mgc/kg) 
cats using a stereotaxic technique. All painful points during fixation of the head were previously infiltrated 
with 1% procaine  solution. To obtain comple te  immobi l iza t ion,  l is thenon was injected intravenously and 
a r t i f i c ia l  r e s p i r a t i o n  was  applied. The skin of the l imbs  was  s t imulated with pulses  of cu r r en t  (0.1 msec ,  
10 V) by means  of b ipolar  s teel  needle e l ec t rodes .  Focal  potent ia ls  of VL were  r eco rded  by a monopolar  
n iehrome e lec t rode ,  with a t ip 80p in d i ame te r .  To de te rmine  the location of the tip of the record ing  e lec -  
t rode in VL his toIogical  sec t ions  were  examined at the end of the eype r imen t  in the usual  way. By moving 
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Fig. 1. Map of dis t r ibut ion of evoked focal  potent ia ls  in ven t ro - l a t -  
e r a l  tha lamic  nucleus.  Fronta l  plane A-11.  Numbers  denote poten- 
t i a l s  r eco rded  in cor responding  pa r t s  of nucleus in r e sponse  to s t im-  
ulation of con t r a l a t e ra l  somat ic  a f ferents  of fo re l imb.  Cal ibrat ion:  
125 pV, 20 m s e e .  

Fig. 2. Map of dis t r ibut ion of evoked focal  potent ia ls  in ven t ro - l a t -  
e r a l  tha lamic  nucleus.  Fronta l  plane A-10. Legend as in Fig. 1. 

Fig.  3. Map of dis t r ibut ion of evoked 
focal  potent ia ls  in v e n t r o - l a t e r a l  tha l -  
amic  nucleus.  Fronta l  plant A-9.5.  
Legend as in Fig. 1. 

the record ing  e lec t rode ,  var ious  points in VL were  invest igated 
in all 3 s te reo tax ic  planes and maps  showing the dis t r ibut ion of 
somat ic  focal potent ia ls  in these  points were  drawn. 

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

Charac t e r i s t i c  focal  potent ials  with an initial posi t ive wave,  
followed by a s lower  negative wave,  were  r eco rded  in VL in r e -  
sponse to s t imulat ion of somat ic  a f fe ren ts  of the fo re l imb.  The 
mean  ampli tude of the posi t ive  wave was  125 pV in the focus,  and 
i ts  ampli tude was  8-11 m s e c .  On movement  away f r o m  the focus 
the ampli tude of the posi t ive phase  dec reased ,  and its durat ion 
inc reased  by 6-8 m s e c .  These  p rope r t i e s  a re  cha r ac t e r i s t i c  of 
somat ic  focal potent ia ls  of the c l a s s i ca l  p o s t e r o - v e n t r a l  tha lamie  

r e l ay  nucleus (VP). The only di f ference  was  a poss ibly  r a t h e r  lower  ampli tude.  Since the posi t ive  phase 
of the focal  potent ia ls  is r ega rded  [1, 8] as a p resynap t ic  p r o c e s s  ref lec t ing  the d ischarge  of af ferent  t e r m -  
inals ,  p r e s u m a b l y  the number  of synchronously d ischarg ing  t e r m i n a l s  in VL is sma l l e r  than in VP. Such a 
re la t ionship  is pe r fec t ly  l ikely if it is r e m e m b e r e d  that not all  somat ic  afferent  f ibe r s  r each  VL, but only 
some of them,  by con t r a s t  with VP. 

The negative wave of the focal  potential  reached  an ampli tude of 50 #V and a durat ion of 18-36 msec .  
On r e m o v a l  of the e lec t rode  f r o m  the focus the wave became  much s m a l l e r  and could d i sappear  comple te ly .  
This shows that the tip of the record ing  e lec t rode  had moved away f r o m  neurons  responding to the incoming 
af ferent  volley.  Under these  conditions a ve ry  smal l  posi t ive wave could sti l l  be  recorded ,  for  the p r e sy n -  
aptic d i scharge  was  evidently s t ronge r  than the pos tsynapt ic  p r o c e s s  developing in the neurons  t hemse lves .  

The latent  per iod of the focal  potent ia ls  in the focus was  5-12 msec .  On compar i son  with focal  poten- 
t ia l s  r eco rded  in VP in r e sponse  to s t imulat ion of the fo r e l imbs  [1, 2] it is evident that this shor t - l a t ency  
r e sponse  in VL can only be the resu l t  of d i rec t  act ivat ion of VL along fas t -conduct ing  somat ic  afferent  sy s -  
t e m s .  Consequently,  the re  is eve ry  r e a s o n  to suppose that somat ic  afferent  information reaches  VL as 
wel l  as VP. 

In f ronta l  plane A-11 focal  potent ials  evoked by s t imulat ion of the fo re l imb (Fig. 1) reached  the i r  max-  
imum at points  2, 3, and 4. When the e lec t rode  tip was  moved, the  configurat ion of the r e sponse  changed 
(Fig.  i). 

In f rontal  plane A-10 (Fig. 2), i .e. ,  a f te r  shifting the e lec t rode  more  caudally,  the focus of max imal  
act ivi ty  for  potent ia ls  of the con t r a l a t e ra l  fo re l imb  was  si tuated inpoints  1, 2, and 3. Jus t  as inthe preceding  
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case, on movement of the electrode the focal potentials changed. More caudally still, for example, in 
frontal plane A-9, virtually no focal potentials could be recorded.  

The morphological evidence [5] shows that this part of the nucleus contains smaller cells which are 
evidently unconnected with the relay function of this nucleus. Rather more rostral ly,  closer to plane A-10, 
where this parvocellular structure is not found, focal potentials were recorded relatively well. A group of 
such potentials recorded in frontal plane A-9.5 is illustrated in Fig. 3. 

The results  of the study of the topography of distribution of focal potentials in VL evoked by stimula- 
tion of the forelimb thus suggest that there are some features of a somatotopical distribution of somatic 
afferent systems in VL. At the points of the nucleus investigated practically no focal potentials were re-  
corded in response to stimulation of the hind limb. These were represented more ros t ro- la tera l ly  to 
these regions. 
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