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It has now been proved conclus ively  that  s e n s o r y  s y s t e m s  have a dual r ep re sen ta t i on  in the human 
and animal  co r t ex  [6, 14, 18, 19]. Somatosenso ry  a r e a s  I and II  of  the co r t ex  (SI and S H) have been i n v es -  
t igated pa r t i cu l a r l y  fully by neurophys io logis t s .  

The r e su l t s  of neurophysio logica l  expe r imen t s ,  and also cl inical  observa t ions  [15] show that  a r e a s  
S I and SII a r e  not duplicate s y s t e m s ,  for  definite functional d i f ferences  exis t  between them.  Area  SI is  
r e spons ib le  for  fine d i sc r imina t ion  between sensa t ions  whereas  a r e a  SII probably  plays no par t  in this p ro -  
cess  but is  more  l ikely to be concerned with the genera l  in tegra t ion of s enso ry  informat ion  [15]. It has  
r ecen t ly  been shown that  a r e a  SH has a significant  influence on conduction of af ferent  impulses  through the 
nonspecif ic  s t r u c t u r e s  of the b ra in  s t e m  and tha lamus  [2], whereas  a r e a  SI influences mainly the conduc-  
t ion of impulses  through the spec i f ic  r e l a y  nuclei  of  the tha lamus .  

F r o m  a compar i son  of a l l  the known facts  concerning ftmctional d i f fe rences  between a r e a s  S I and SII 
it s e e m s  l ikely that  d i f fe rences  exis t  between the morphology of these  a r e a s .  The e x t r e m e l y  sma l l  number  
of invest igat ions devoted to the cor t i ca l  cy toarch i tec ton ics  of the eat ,  so widely used  for  expe r imen ta l  pu r -  
poses ,  must  be emphas ized  [9, 10, 17]. Unfor tunate ly  the specia l  s t ruc tu ra l  d i f fe rences  between the co r t ex  
of a r e a s  S I and SII have not yet  been  p r e c i s e l y  desc r ibed  in the l i t e ra tu re  [9, 10, 16, 17]. 

The objec t  of  the p re sen t  invest igat ion was to c o m p a r e  the ey toareh i tec ton ics  and neuronal  o r g a n i z a -  
t ion  of a r e a s  S I and SII of the c a t ' s  c e r e b r a l  cor tex .  

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

Ni s s l ' s  method was used for  the invest igat ion.  Two port ions of the co r t ex  of a r e a s  SI and SH, ident i -  
ca l  as r ega rd s  the i r  s e n s o r y  modali ty,  in the zone of r ep re sen ta t i on  of the hind l imb were  studied. To 
de te rmine  s t ruc tu r a l  d i f fe rences  m o r e  p rec i se ly ,  the cytoarchi tec tonic  s t ruc tu re  of these  zones was drawn 
by means  of the RA-1 appara tus  under  magnif icat ion of  400 t imes .  

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

The study of the ey toarch i tec ton ics  of these  port ions of a r e a s  SI (see f igure A) and SII (se e f igure/3)  
r evea led  the following d i f fe rences .  

Laye r  I (molecular)  of both s o m a t o s e n s o r y  a r e a s  is  c l ea r ly  d e m a r c a t e d  f r o m  the adjacent  l ayer  II 
and is  approx ima te ly  equal in width or  s l ight ly wider  in a r e a  SI. 

Laye r  II (outer granular)  is a lso equal in width in both a r e a s ,  although dif fer ing in the s ize  and d i s -  
t r ibut ion of i ts  ce l l s .  In a r e a  SI, for  example ,  the ne rve  cel ls  a re  s m a l l e r  and m o r e  sca t te red ,  whereas  in 
a r e a  SII the neurons  of l ayer  II a r e  la rge  and re la t ive ly  dense ly  packed.  The bo rde r  between l aye r s  I I  and 
III is ill  defined. 

Laye r  HI (the l ayer  of m e d i u m - s i z e d  pyramids)  is of cons iderable  width in both a r e a s  although 
m a r k e d  d i f fe rences  a re  seen  in the dis t r ibut ion of the cel ls .  In a r e a  SI the m e d i u m - s i z e d  py ramids  c h a r a c -  
t e r i s t i c  of this l aye r  a r e  a r r anged  singly o r  in groups,  a cons iderable  dis tance apar t ,  and the r e s t  of the 
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A 

Cytoarchi tectonics  of the cor tex of a reas  S I 
(A) and SII (B) in the zone of representa t ion  
of the hind l imbs. Drawn with the RA-1 ap-  
paratus .  I-VI) Cytoarchitectonic layers  of 
the cortex.  The d iagrams in the bottom c o r -  
ners  of the figure show par ts  of the cor tex  
chosen for investigation. Objective 40, oc -  
u la r  I0. 

space is occupied by small celis. In area SII on the other 
hand, the medium-sized pyramids are much larger and are 
scattered throughout the layer. They are easily distinguished 
by their size from the background of small ceils and are 
appreciably larger than the medium-sized pyramids of 
area SI. In contrast to area SI, these large pyramidal cells 
are particularly conspicuous in a sublayer of layer Ill. 

Marked differences are observed between layer IV 
(inner granular) in the two areas. In area S I this layer is 
more clearly demarcated from the other layers than in 
area SII , in which the cells are densely packed. In area SII 
the cells of layer IV are less dense, so that this particular 
layer is less clearly defined than in area S I. 

The low cell density of layer IV is also stressed by 
Gurevich and Khaehaturyan [9]. According to Hassler's 

observations [i0], area SII occupies Area 2pri. We consi- 
der that it would be more correct, taking into account the 
data of eleetrophysiology, to include in this zone part of the 
inferior portion of Area 2, where layer IV is also less dense, 
narrower, and not clearly demarcated from neighboring 
layers. 

Characteristic differences are also found during the 
comparison of layer V (ganglionic). In area SI this stands 
out more clearly against the background of the whole sec- 
tion of the cortex than in area SII. The most characteristic 
feature is that in area SI, layer V contains very large pyra- 
mids, distributed singly or in pairs among small and med- 
ium-sized pyramids. In area SII no such large pyramids 
are found. In layer V of this area large cells are seen, but 
they are not as large as the large pyramidal cells observed 
in area S I. In the classification of Gurevieh and Khacha- 
turyan [9], area SlI occupies Area 2, characterized by the 
presence of two bands of equally large cells in layers IK 
and V, in agreement with our observations. 

Layer VI (layer of polymorphic cells) is slightly 
wider in area Sl, where the cells are small in size and 
densely packed. In area SII these cells are less compactly 
arranged. 

Comparison of the neuronal structure of the cortex in 
areas SI and SII , which we studied previously with the aid of 

Golgi 's  method [3], with the resu l t s  of the present  investigation conf i rmed the cytoarchi tecto~,c  s t ruc tura l  
differences between these a reas .  For  instance,  the cells  of layer  II a re  much l a rge r  in a rea  SII. In layer  
III the cells  in a rea  SII, like the cel ls  in layer  II, a re  l a rge r  than in a rea  SI. The pyramids  here  are  mainly 
large,  with a thick apical dendrite and powerful basal  cytoplasmic p rocesses ,  extending over  a long d is -  
tance.  In a rea  SI the pyramids  of layer  III a re  sma l l e r  and more  delicate in their  pattern.  The neurons of 
layer  IV are  of approximately the same smal l  size,  but in a r ea  SI the stet late neurons va ry  in size.  In 
layer  V the la rges t  cells  are  seen in a r ea  SI. They possess  thick apical dendri tes running into the mole -  
cular  layer .  Numerous basal  dendri tes  of these cells  spread out far  and wise in a horizontal  direction.  In 
a rea  Sri the pyramidal  cells of layer  V are  more  elongated in shape and sma l l e r  than the analogous cells  of 
a rea  S I. The resul t s  may be summar i zed  by saying that layers  IV and V attain their  highest  development 
in the cor tex  of a rea  SI and layer  IlI in the cor tex  of SII. 

It has been found [7, 11] that a dense plexus of te rmina l  ramif icat ions  of ascending afferent  f ibers  
lies in the inner granular  layer  of the cor tex .  As Lorente  de N5 [12] f i r s t  showed, the ascending afferent  
f ibers  reach  the project ion cor tex  f rom the thalamus and terminate  on cells in layer  IV. This was la ter  
investigated more  fully by Chang [8], G. I. Polyakov [4, 5], and others .  
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Our observat ions  show that the axons of the cel ls  in layer  IV are  in contact  with the basal  dendri tes  
of the cel ls  in l ayer  V. Taken as a whole, these cel ls ,  together  with the afferent  f ibers  of the thalamic nu- 
cleus (VP), consti tute point project ions .  The local distr ibution of these  project ions  in a r ea  SI is  evidently 
due to the fact  that the cel ls  of l ayer  ]I[, being sma l l e r  than those in a rea  SII, have sho r t e r  dendri tes  and 
can thus detect  exci tat ion only f rom a local ized a rea  of the cor tex .  

Because  of this s t ruc tu ra l  organization,  the exci tat ion the re fo re  spreads  only ver t ica l ly  over  a narrow 
r e s t r i c t ed  port ion of the cor tex,  as Mountcastle has recen t ly  pointed out [13]. In a rea  SII, on the o ther  hand, 
l ayer  HI is pa r t i cu la r ly  well developed. The cel ls  here  a re  l a rger ,  with many branching dendri tes  extend-  
ing far  and wide. In G. I. Polyakov 's  opinion [4], af ferent  neurons of this type give r i s e  to the principal  
sys tem of in t e rco r t i ca l  f ibers ;  the te rmina l  ramif ica t ions  of these f ibers ,  joining different  regions and 
a reas  of the cor tex ,  extend throughout layer  HI and fo rm a dense plexus in i ts upper  par t  and in layer  II. 

This  associa t ive  s t ruc tu re  of l ayer  HI of the cor tex  in a rea  SII may be the morphological  basis  for  
the wider  overlapping of afferent  project ion zones in this a rea .*  
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