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Nerve cells  of the nucleus cuneatus of the cat'  s re t icular  formation with different morphological  cha r -  
ac te r i s t ics  possess  a different blood supply. The most  highly developed vascular  network is formed near  
the body of the large multidendritic neurons of the re t icular  formation resembling motoneurons,  and it is 
poorest  in the case of small  neurons descr ibed in the l i terature  as interneurons.  

Variations in the activity of different groups of neurons of similar morphological structure have not 

yet been adequately explained. It is known, however, that the blood supply of nerve cells reflects the level 

of metabolism characteristic of their different functions [1-3]. A more highly developed network of blood 

vessels is formed around the bodies of motoneurons than around those of sensory neurons. It has also been 
found that those motoneurons which function for longer periods and at high intensity have a particularly 

good blood supply. 

For these reasons, in the present investigation the intimate blood supply of nerve cells of the mesen- 

cephalic reticular formation was studied. 

EXPERIMENTAL METHOD 

The correlation between nerve cells and capillaries was studied in the nucleus cuneatus of the mes- 

encephalic reticular formation in continuous series of paraffin sections through the mesencephalon of I0 

adult cats. Histological sections containing cerebral vessels injected intravitally with 4% solution of gela- 

tin in ink and nerve cells stained by Nissl's method side by side were used for this purpose. The blood 

supply of the nerve cells was studied in a volume of brain substance surrounding a nerve cell for a distance 

of 25 # from its surface. Since the cells investigated varied in size from 7 to 60 #, the thickness of the 
sections was 60, 70, 80, 90, i00, and Ii0 #. A drawing apparatus was used to draw all the nerve cells and 
surrounding capillaries in the middle plane of the section. The correlation between nerve cells and capil- 

laries was studied on the basis of five criteria: length of the capillary network in the above-mentioned vol- 

ume of brain substance; presence or absence of contact between the capillary and nerve cell body; length 

of contact of the capillary with the nerve cell body; arrangement of the capillary in contact with the body 
of nerve cell; shape of segments of the capillaries taking part in supplying blood to the nerve cell. 

We studied the blood supply of three types of somatochromic nerve cells found in the nucleus cunea- 

tus of the mesencephalic reticular formation. Group 1 consisted of small cells with thin, short processes, 

a large nucleus occupying a considerable part of its body, and a gryochromic type of tigroid structure. 
Group 2 consisted of middle-sized neurons with long, thin processes and tigroid of archiochromic structure. 

Group 3 consisted of large, multidendritic nerve cells with a large nucleus occupying a comparatively small 
part of their body, and tigroid of archiostriochromic type present in small quantities in the dendrites also. 

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

The length of the capil lar ies  taking part  in supplying blood to the nerve cells of group i varied f rom 
160 to 230 p (mean 187 #), while for  the group 2 cells the limits of variat ions were 180-250 p (mean 200#), 
and for the group 3 cells 180-330 # (mean 240 #). The frequency of contact between capil laries and group 1 
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Fig.  1. Blood supply of n e u r o n s o f  d i f ferent  s i zes  in nucleus  cune-  
atus of mesencepha l i c  r e t i c u l a r  format ion .  A) Smal l  nerve  ce l l  
(cel ls  of group 1); B) m e d i u m - s i z e  nerve  ce i l s  (cel ls  of group 2); 
C) l a rge  nerve  ce l l  (cel ls  of group 3). Blood v e s s e l s  of b ra in  i n -  
j ec ted  with gela t in  solut ion in ink, neurons s ta ined  by N i s s l ' s  

method. 400• 

nerve  ce l l s  was in the ra t io  of 1 : 3, i .e . ,  the number  of ce l l s  in contact  with the c a p i l l a r i e s  was 37%, and 
one - th i rd  of these  was in contact  with c a p i l l a r i e s  only by the i r  p r o c e s s e s .  Of the group 2 ce l l s ,  65% were  
in contact  with c a p i l l a r i e s ,  while n e a r l y  a l l  the group 3 nerve  ce l l s  were  in contact  with the su r rounding  
c a p i l l a r i e s .  The length of the c a p i l l a r y  segments  on the body of the group 1 nerve  ce l l s  ave raged  7-9 #,  
compared  with 12-15 # fo r  the group 2 ce l l s  and a mean value of 25-28 p fo r  the group 3 ce l l s ,  r each ing  in 
some cases  50 # .  C a p i l l a r i e s  supplying b loodof  the group 1 nerve  ce l l s  had segments  which we re  s t r a igh t  
l ines .  When onlyone  c a p i l l a r y  made contact  with the cel l  it did so for  only a shor t  d i s tance  o r  it c r o s s e d  
one of its corners (see Fig. I, A). Capillaries lying on the body of the neuron appeared as short segments 
of straight lines. The pattern of the capillaries surrounding the cells was more complex in the next two 
groups. The capillaries wound around the nerve cells to form arches around their corners (Fig. i, B). 
Near the body of the large nerve cells, loops, spirals, and semicircles could be seen. Often the cells lay 
with one side along a capillary or they were enclosed in the angle formed by two capillaries (see Fig. I,C). 
The shape of the capillary segments lying on the bodies of the nerve cells likewise was more complex: 
often they pursued a long and twisting course from one corner of the cell to another; sometimes several 

capillaries could be seen touching a nerve cell in various places. 

The relations between the capillaries and processes of the neurons also varied: Thin processes of 
small cells, free from chromatin, were not in contact with capillaries or crossed them in only one place, 
i.e., their surface of contact was very small. This was also true of the relations between capillaries and 
processes of the group 2 nerve cells. In contrast to this, the powerful dendrites of large neurons of group 3 
containing ehromatin were surrounded by loops of capillaries which accompanied them for some distance 

f rom the cel l  body. 

Hence, compar i son  of d i f fe rences  between the blood supply of nerve  ce l l s  of the va r ious  groups  in 
the nucleus cuneatus of the mesencepha l i c  r e t i c u l a r  fo rma t ion  c l e a r l y  showed that  morpho log ica l ly  d i f f e r -  
ent neurons  p o s s e s s  d i f ferent  blood supplies~ the most  highly developed c a p i l l a r y  network was found nea r  
l a rge ,  mul t idendr i t i c  nerve  ce l l s  r i ch  in chromat in .  Near ly  al l  of these  were  in contact  with c a p i l l a r i e s .  
Since the twis t ing  c a p i l l a r i e s  seen  on the i r  bodies  often lay  along the length of the ce l l  o r  were  in contact  
with it at several places, the length of contact between cell and capillary was considerably increased. The 
greatest differences were observed in the shape of the capillaries surrounding the large and small nerve 
cells. Whereas the capillaries near the group 1 cells appeared as segments of straight lines which did not 
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wind around the cell but s imply touched it at one place, the capil lar ies  around the group 3 cells formed 
complex loops and turns, thus creat ing more  intimate contact between cell and capi l lar ies  supplying it with 
blood. These variat ions in the degree of vascular izat ion of the nerve cells may reflect  differences in in-  
tensity of metabolic p rocesses  associa ted with different forms of functional activity. In other words,  the 
large neurons of the nucleus cuneatus of the mesencephal ic  re t icular  formation resemble  motoneurons not 
only in their  morphological  charac te r i s t i cs ,  but also in their  blood supply. In the same way, the small 
cells of this nucleus, so far  as their  blood supply is concerned, are  s imi lar  to sensory  or  internuncial 
neurons.  
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