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Few investigations have been made of the blood supply of the nerve cells of the reticular formation 

[2, 61. 

In th is  paper ,  in format ion  is  given about the blood supply of the nerve  ce l l s  in the media l  and l a t e r a l  
p a r t s  [1, 4, 10, 12, 13] of the r e t i c u l a r  fo rma t ion  of the b ra in  s t em.  The choice r e s t ed  on a group of m e -  
d i u m - s i z e d  t r i angu l a r  ce l l s  'Ttypical~r of this  fo rmat ion  [1], with numerous  long, thin dendr i t e s ,  a l a rge  
and c l e a r l y  outl ined nucleus,  t i g ro id  with a g ryoch romic  type of s t ruc tu re ,  and tiny chromat in  g ranu les .  

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

The re l a t ionsh ip  of these  nerve  ce l l s  to the c a p i l l a r i e s  was s tudied in continuous s e r i e s  of b ra in  s e c -  
t ions f rom 10 adult cats  in the media l  pa r t  of the r e t i c u l a r  format ion  (the o r a l  and caudal  nuclei  of the pons 
and the g igantoce l tu la r  nucleus of the medulla) and in i ts  l a t e r a l  pa r t  (the pa r voc e l l u l a r  nucleus) .  His to-  
logica l  p r epa ra t i ons  were  used  in which the blood v e s s e l s  of the bra in ,  in jec ted  in t r av i t a l ly  with a 4% so lu -  
t ion of gelat in  in ink, and the ne rve  ce l l s  s ta ined by Nissl~s method were  v i s ib le  together .  The r e l a t i o n -  
ship of the nerve  ce l l s  to the c a p i l l a r i e s  was studied in a block of b ra in  subs tance  sur rounding  the ce l l  for  
a d is tance  of 25 #, for  i t  i s  now gene ra l l y  accep ted  that only c a p i l l a r i e s  within a rad ius  of 25 # f rom all  i t s  
s u r f a c e s  a r e  concerned with the blood supply of a nerve cel l  [3, 5-9]. Because  the m e d i u m - s i z e d  nerve  
ce l l s  m e a s u r e  15-20 ~ in d i a m e t e r  the th ickness  of the sec t ions  was 60, 70, and 80 ~. 

The re la t ionsh ip  of the nerve  ce l l s  to the c a p i l l a r i e s  was s tudied with r e s p e c t  to five c r i t e r i a :  the 
length of the c a p i l l a r y  net within this  volume of b ra in  subs tance;  the p re sence  or  absence  of contact  be -  
tween the c a p i l l a r y  and the body of the nerve  ce l l ;  the d ispos i t ion  of the tangent ia l  c a p i l l a r y  on the body of 
the nerve  cel l ,  and the shape of the c a p i l l a r y  segmen t s  taking pa r t  in the blood supply of the nerve ce l l .  

EXPERIMENTAL RESULTS 

The following values were obtained for these criteria of the blood supply to the nerve cells in the 

medial part of the reticular formation: the length of the capillaries taking part in their blood supply in the 

oral nucleus of the pons varied from 150 to 260 # (mean 212 #, modal group 220-230 #). In the caudal nu- 
cleus of the pons the limits of variation were 170-260 # and in the gigantocellular nucleus of the medulla 

180-260 #, and the mean lengths of the capillaries were 210 and 217 ~ and the modal groups 220-230 and 

230 # respectively. In these nuclei the length of the capillaries running near the bodies of these nerve 
cells and taking part in their blood supply thus varied within identical limits. The frequency of contact 

between the nerve cells and capillaries was 70-71%, i.e., three-quarters of the cells were in contact with 

capillaries. The length of the segments of the capillaries lying on the body of the nerve cells varied from 

i0 to 35 # with a mean value of 17-20 ~. In most cases, the capillaries passing near the bodies of the 
nerve cells were acurate in shape. The nerve cells lay at an angle to the surrounding capillaries, and in 

the case of contact between capillary and cell body, the capillary segment was a straight line. Usually the 
capillaries ran parallel to one side of the cell for a short distance, or stayed close to the ceil. In the 

latter case the segment of the capillary in contact with the body of the nerve cell was longer and more 
complex in its shape (see figure, a). 

The blood supply of the medium-sized triangular nerve cells in all the investigated nuclei of the 
medial part of the reticular formation of the brain stem was thus identical: the length of the capillaries 
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Blood supply of nerve cells of the re t i -  
cular  formation of the brain  s tem in the 
oral  nucleus of the pons (a) and the pa r -  
vocellular  nucleus (b). Gelatin solution 
in ink is visible in the brain  vesse ls  and 
the nerve cells are stained by Niss l ' s  
method. 400• 

running close to their bodies and the length of the contact be- 
tween cells and capil laries varied within the same l imits :  
the shape of the capri]aries taking part  in supplying them with 
blood and their  ar rangement  on the body of the nerve cells 
also were identical. 

The study of the relationship between the medium-s ized  
nerve cells and the capillaries in the parvocel lular  nucleus of 
the lateral  part  of the ret icular  sys tem of the brain s tem 
showed that the length of the capi l lar ies  surrounding the cell 
var ied within limits of 110-200 p ,  with a mean aalue of 160 
(modal group 160-170 p). The frequency of contact between 
nerve cells and capillaries was 27%, i.e., only a quarter  of 
the cells made contact with capi l lar ies .  The segments of 
the capil laries lying on the cell bodies were straight  and v a r -  
ied in length f rom 10 to 35 p, with a mean value of 11-15 p. 
In most  cases  the capillaries running close to the nerve cells 
were straight  and lay a short distance f rom the cell body and 
at an angle to it (see figure, b). 

The results  of this investigation showed that the m o r -  
phologically s imi lar  cells in the medial and la teral  parts  of 
the re t icular  formation differ in their  blood supply. The cap- 
i l lary network by the side of the cell body in the la teral  part  
is less well developed: the capil lar ies  taking part  in supply- 
ing the cells with blood are shorter ,  the relevant segments  of 
these capil laries are  s impler  in shape, and the length of con- 
tact  between the capillaries and the body of the nerve cells is 
also short .  The cr i ter ion of the presence  or  absence of con- 
tacts between the nerve cells and capi l lar ies  also revea ls  
considerable differences in the blood supply of these two 
groups of cells.  

Although the nutrition of the nerve cell f rom a capi l lary 
lying a short  distance f rom it is ca r r i ed  out by the as t rocyt ic  

glia, investigations undertaken recent ly  (including e lec t ron-microscopic  studies [11]) have demonstrated 
that direct  contact between nerve cell and capi l lary is possible,and this is c lear ly  of special importance 
to the metabolism of the cell. In nuclei functioning intensively for long periods, the number of nerve cells 
in contact with capillaries increases  sharply [7]. N. G. Palenova, for example, compared the relationship 
between nerve cells and capil laries in the nuclei of the phrenic nerve and the anterola teral  group of the 
cervica l  portion of the spinal cord, innervating the muscles  of the shoulder girdle, and found a higher inci-  
dence of contact between cells and capi l lar ies  in the nucleus of the phrenic nerve which functions continu- 
ously, than in the anterolateral  group of nerve cells of the spinal cord. 

The study of the blood supply of "typical" nerve cells of the ret icular  formation this indirectly con- 
f i rms  the conclusion reached by physiologists,  namely that the medial and lateral  parts  of the re t icular  
formation of the brain stem have different functions. The nerve cells of its lateral ,  sensory  part  have a 
less highly developed capi l lary network. 
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