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By counting neurons and allowing for the size of the cell, it was found that three types of cells  are  r e -  
presented in par t  of the pos te r io r  ventral  nucleus the width of ten fields of vision: 34.7% are  large cells  
(35-40 #), 42.1% are  med ium-s ized  cel ls  (20-25 #), and 11.6% are  small  cells (10 ~) .  The large neurons 
are  concentrated in the central  par t  of the nucleus. In the direct ion of the ventral  per iphery  a tendency is 
observed for their  number to diminish.  Dendri tes  of the large and, to some extent, of the medium-s ized  
neurons a re  re la t ively short  and highly ramif ied.  

The eentrum medianum is charac te r i zed  by a uniform distribution of cells  (approximately of the same 
size) throughout the volume of the nucleus.  The long dendrites,  with few branches,  of these neurons may de-  
t e rmine  the po lysensory  cha rac te r  of this nucleus. 

Despite grea t  advances  in neurophysiology in the study of functions of the specific and nonspecific 
nuclei of the thalamus, many aspec ts  of the organizat ion of these s t ruc tu res  still r emain  incompletely un- 
ders tood [1]. The difficulties in c o r r e c t  evaluation of the resu l t s  can be attributed to the fact that so far 
insufficient attention has been paid to the study of the cytoarchi tee tonics  [5, 6] and neuronal s t ructure  [7-9] 
of these nuclei.  

In this paper  the neuronal  organization and cytoarchi tec tonics  of the specific and nonspecific nuclei 
of the ca t ' s  thalamus are  descr ibed f rom the comparat ive  aspect,  using as the example the organizat ion of 
the pos te r io r  ventral  nucleus (VP) and centrum medianum (CM) of the thalamus.  

EXPERIMENTAL METHOD 

To study the distribution of neurons in the nuclei, neurons were counted depending on the size of their 
cell body. 

For this purpose, the number of cells was counted in sections stained by Nissl's method in the middle 
part of the frontal section through the particular nucleus (from the ventral border to the dorsal) in a strip 
the width of i0 fields of vision (400 • The outline of the neuron with all their processes was drawn from 
specimens stained by the Golgi - Kopsch method. 

EXPERIMENTAL RESULTS 

As Fig. 1, A shows, cel ls  of medium and large  size with c lear  outlines and well defined Nissl granules  
a re  predominant  in the VP nucleus.  Large  neurons  (over 40 #), polygonal in shape and with several  cyto-  
p l a smic  p r o c e s s e s  {Fig. 1A) account on the average  for  34.7% of the total number  of cells  counted, cells 
varying f rom 20 to 10 ~ account for 53.7%, and the smallest ,  round cells;  measur ing  about 10 g ,  account 
for 11.6% of the total. Charac te r i s t i ca l ly  the large cells  a re  unevenly distr ibuted in the nucleus and concen- 
t ra ted in small  groups.  This was seen par t icu la r ly  c lear ly  when they were drawn in a strip the length of 
one field of vision. If the column of cells  counted is divided into zones each 500 # in length, the number of 
large cells inthe per iphera l  z o n e  near  the ventral  border  is 22.76%. In the central  zone~ in the same unit of 

the  order  of 500 #, the large  cells  account for 38.86% of the total number  of neurons in this zone. In the 
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Fig. 1. Drawing of neurons f rom cat bra in  sections 
(10 tt) stained by Nis s l ' s  method in pos te r io r  ventral  
nucleus (A) and in cent rum medianum (B). The paral le l  
s traight  lines on the d iagram denote the a r ea s  taken 
for investigation. RA-1 drawing apparatus;  400 •  
GL - la teral  geniculate body; R - re t icu lar  nucleus; 
LME - e x t e r n a l  medul lary  lamina; V P - p o s t e r i o r  ven- 
t ra l  nucleus;  L P - p o s t e r i o r  la tera l  nucleus;  C L - c e n -  
t ra l  la teral  nucleus; THP -habenu lo-peduncu la r  t rac t ;  
M D - m e d i a l  dorsal  nucleus;  N R - r e d  nucleus; 
CM - ce~trum medianum; SG - suprageniculate nucleus;  
GM - medial geniculate body; VPM - po s teromedial  
ventral  nucleus.  

dorsa l  par t  of the nucleus the number of large 
cells  is about the same as in the middle zone. 
Counts show that a tendency for the number of 
large neurons to decrease  toward the ventral  pe r i -  
phery  of the nucleus is  s tat is t ical ly significant. 
In some prepara t ions  these differences are  par t i -  
cularly great :  the relat ive number of large cells 
in the ventral  par t  dec reases  by 2.6 t imes  com-  
pared with the middle zone. Character is t ica l ly  
the dec rease  in the total number of neurons near 
the ventral  pe r ime te r  of the nucleus takes place 
less  intensively, and somet imes  cannot be ob- 
served at all. Cells of medium size are  scat tered 
throughout the nucleus more  or less  unifDrmly. 
In the ventral  par t  of the nucleus long, narrow, 
spindle-shaped cel ls  can be seen, oriented mainly 
along the long axis of the nucleus, and attaining 
a length of 40 ~~ 

The neuron mat (Fig. 2) shows that VP is 
charac te r ized  by neurons with numerous  winding 
dendrites,  giving off numerous  branches  near  the 
cell body (Golgi method). The neurons vary  in 
shape: polygonal or c i rcu la r  with dendri tes runn- 
ing in all d i rect ions;  semilunar with dendri tes 
p rec i se ly  oriented; long and spindle-shaped (the 
p r o c e s s e s  of these neurons run mainly in two op- 
posi te direct ions,  elongating their  soma still more) ; 
t rapezoid in shape, mos t  of the dendri tes emerg -  
ing f rom the apex and a few f rom the lower co rne r s  
of the t rapezium, and so on. Cells lying very  
close to each other and intertwined by their  den- 
dr i tes  may form complexes of neurons of dis t inc-  
tive shape: cell bodies lie in the center  of the 
complex and their  dendri tes  run toward the pe r i -  
phery  to form a halo. According to some observa-  
tions, these cel ls  give r i se  to tha lamocor t ica l  fi- 
be r s  [7]. Neurons with short  axons and few branches  
are  also found [2, 7, 9]. 

A different picture is observed in the non- 
specific nucleus of the thalamus (CM). In contras t  
to VP (Fig. 1, B) this nucleus has indistinct bound- 
a r ies .  Most cells  of CM are  oval or c i rcu la r  in 
shape, although large cel ls  with a few long cyto-  
p lasmic  p r o c e s s e s  are seen. The nucleus of the 
neuron is round and surrounded by a small band 
of cytoplasm, palely stained and containing a little 
t igroid.  Drawing the neurons in a frontal  str ip 
the width of 10 fields of vision in a dorsa l -ven t ra l  
direct ion of the section (Fig. 1, B) c lear ly  revea ls  
the uniform distribution of the neurons.  In some 
sections a small  increase  in size of the cells  can 
be seen at the medio-caudal  border  Of the nucleus. 

Ramificat ions of dendri tes  of the CM neurons also differ essential ly f rom those of the VP neurons:  they 
have long, straight dendri tes  (Fig. 3) ; the number of cytoplasmic p r o c e s s e s  given off by a single neuron is 
much smal ler .  The dendri tes  themselves,  as a rule, are  thicker and appear as  a continuation of the cell 
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Fig.  2. Neurons  of the p o s t e r i o r  ven t ra l  nucleus.  Golgi. 
RA-1 drawing appara tus ;  400 •  R - r e t i c u l a r  nucleus 
of tha lamus ;  GL - l a t e r a l  geniculate  body; LME - e x t e r -  
nal medu l l a ry  lamina;  A - a x o n .  

( 

2 

Fig.  3. Neurons  of cen t rum 
medianum.  Golg i ' s  method.  
RA-1 drawing appara tus ;  
400 x. A - a x o n .  

body, so that it is  often difficult to de t e rmine  the point at which they leave  
the soma.  La rge  cel ls ,  giving off dendr i tes  extending a lmos t  the whole 
way a c r o s s  the nucleus,  and smal l  ce l l s  f requent ly  located nea r  the den- 
dr i t ic  b r anches  of l a rge  neurons,  a re  dound in the CM. 

As the example  of the VP shows, a complex neuronal  organizat ion 
is  c h a r a c t e r i s t i c  of the specif ic  nuclei of the tha lamus .  The r e l ay  nucleus 
cons i s t s  of ce l l s  of d i f ferent  shapes  and s izes ,  fo rming  dis t inct ive cell  
complexes .  Short, branching  dendr i tes  const i tute the s t ruc tu ra l  ba s i s  of 
of somatotopic  p r inc ip le  in the t r a n s m i s s i o n  of a f fe ren t  impu l ses  through 
the nucleus.  

Converse ly ,  in the nonspecif ic  nucleus CM, long dendr i tes  of the 
neuron,  with few branches ,  br ing  about convergence  of impu l ses  f rom dif- 
fe ren t  p a r t s  of the nucleus  on one neuron,  and the grouping together  of 
n~any such neurons  into a complex may  be r e spons ib le  for  the po ty senso ry  
c h a r a c t e r  of this nucleus by con t ras t  with the m o n o s e n s o r y  c h a r a c t e r  of 
the VP. 

On the b a s i s  of s t ruc tu ra l  d i f fe rences  between the specif ic  and non- 
specif ic  nuclei  of the tha l amus  it can be expected that  invest igat ion of 
single unit r e s p o n s e s  in VP and CM would r evea l  d i f fe rences  of function 
between types  of neurons  differ ing not only in modal i ty  (monomodal and 

polymodal) ,  but a l so  in the c h a r a c t e r  of the i r  r e sponse  to a f fe ren t  s t imulat ion (relay, internuncial ,  and other  
types  of cel ls) .  Cor responding  data have a l r eady  appea red  in the neurophysio logica l  l i t e r a tu r e  [3]. 
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