
MORPHOLOGY AND PATHOMORPHOLOGY 

R E L A T I O N S H I P  B E T W E E N  C H A R A C T E R  AND S E V E R I T Y  OF L E S I O N S  

O F  N E R V E  C E L L S  I N  T H E  N U C L E U S  C U N E A T U S  O F  T H E  

M E S E N C E P H A L I C  R E T I C U L A R  F O R M A T I O N  AND T H E I R  B L O O D  S U P P L Y  

I .  V. G a n n u s h k i n a  a n d  L .  M. B a k h i t o v a  UDC 616.831.5-005-092.9-07: 
61-6.831.5-018 

Types of lesions of neurons of the nucleus cuneatus of the mesencephalic reticular formation under 
hypoxic conditions are apparently determined by the character of blood supply of these neurons. The 
severest changes occur in large nerve cells rich in chromatin, and the least marked changes occur in 
cells with a tess  well developed blood supply. 

The blood supply of nerve ceils reflects the intensity of their metabolism, on which their various 
types of activity are based [I, 4]. The writers have shown previously [2] that in the nucleus cuneatus of the 
mesencephalic reticular formation in cats the most highly developed network of blood vessels is formed 
near the bodies of large neurons, resembling motoneurons, while the fewest blood vessels occur near small 
neurons, to which the role of interneurons is ascribed in the literature. If the cerebral circulation is dis- 
turbed, although different neurons are apparently under identical conditions of hypoxia, they undergo 
different changes: ranging from slight edema to the severe, irreversible changes typical of severe Nissl's 
diseases [3-5]. 

It was therefore decided to study the character and severity of the changes taking place in different 
types of neurons of the mesencephalic reticular formation when the circulation in this region was disturbed. 

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

In 10 cats occlusion of the quadrigeminal artery led to the formation of a focus of softening in the 
region of the nucleus cuneatus of lhe mesencephalic reticular formation. On the 7th day after operation, 
under inhalation anesthesia, the blood vessels of the brain were injected with a 4% solution of gelatin in 
ink. The brain was fixed in 10% formalin solution and paraffin sections were stained by Nissl's method. 
The character of the changes in the nerve cells was studied in a zone lying beyond the demarcation line 
and covering a width of three fields of vision under a magnification of 630• Under the same magnification, 
the morphological state of 560 somatochromic neurons found in I00 fields of vision in the nucleus euneatus 
of the mesencephalic reticular formation was studied. These neurons occur there as three types: type I - 
large neurons, giving off numerous processes, with a large nucleus occupying a comparatively small part 

of their body, with an arkyostichochrome type of tigroid structure, having small amounts of tigroid also in 
their dendrites; type II - medium-sized neurons with long, thin processes and an arkyoehrome type of 
tigroid structure, type HI - small neurons with a large nucleus, occupying a large part of their bodies, 
and with a gryochrome type of tigroid structure. 

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

Morphological changes of var ious  types were present ,  to a g rea te r  or  l e s se r  degree,  in the cells of 
all three types.  Of the 242 large neurons, 61 (25%) showed a simple edematous type of change, mos t  of them 
having coarse  changes in their  cytoplasm and nucleus (Fig. lb); 159 neurons of this type (65%) were :in the 
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Fig .  1. Different  degrees  and c h a r a c t e r  of changes 
in l a r g e  (L) and smal l  (S) neurons  in nucleus cunea-  
tus of mesencepha l i c  r e t i c u l a r  format ion;  a) l a r g e  
neuron in a s e v e r e  s ta te  of the d i s ea se ,  sma l l  neu -  
ron unaffected;  b) l a r g e  neuron in a s ta te  of s e v e r e  
edema,  s m a l l  cell  shows only s l ight  evidence of 
edema.  Cap i l l a r i e s  in jec ted  with 4% solut ion of 
gela t in  in ink. Niss l ,  630• 

t e r m i n a l  phase of d i s in tegra t ion .  The cytoplasm of 
these  cel ls  had a c o a r s e l y  woven s t r u c t u r e  and i t  
contained many vacuoles ,  in which gl ia l  ce i ls  could 
be seen  pene t ra t ing  ins ide  the ce l l s .  The i r  nuclei  
we re  shrunken and pycnot ic ,  o r  comple te ly  absent~ 
Cases  of l iquefact ion of the neurons while the nucleus 
r e m a i n e d  intact  were  found (Fig. la) .  The accumu-  
la t ion of l a r g e  numbers  of gl ia l  ce l l s  around neurons 
showing s e v e r e  pathologica l  changes was a c h a r a c -  
t e r i s t i c  fea ture .  Changes typica l  o f i s c h e m i e  d i s e a s e  
were  found in 21 neurons  (8.5%). In half  of these  the s igns 
of this d i s e a s e  were  e l ea r Iy  defined: the nuclei  were  
da rk ly  s ta ined  and t r i angu la r  in shape,  and s i tua ted  
e c c e n t r i c a l l y .  The body of the neuron was pale and 
homogeneous,  with indentat ions  on i t s  edges.  

Of the 217 m e d i u m - s i z e d  ce l l s  inves t iga ted ,  
164 were  in a s ta te  of edema,  although c l e a r l y  def -  
f ined changes were  p r e s e n t  in onty 25% of the neurons;  
the r e s t  showed s l ight  vaeuolat ion,  with t iny v e s i c l e s  
around the p e r i p h e r y  of the cel l  body and s m a l l  c l ea r  
a r e a s  nea r  the nucleus.  The nuclei  were  s l ight ly  
swollen or  unchanged. Severe changes were  found in 
25 ce l l s  (11.5%), of which ]6 were  in the s tage of 
l iquefact ion,  while the r e s t  were  l e s s  s e v e r l y  
affected.  Signs of i s e h e m i c  d i s e a s e  were  p r e s e n t  
in 23 neurons  (10o5%), but these  changes were  il l  
defined.  The nucleus was darkened  and the ce l l  body 
v e r y  s l ight ly  e longated.  Jux tamembranous  h y p e r -  
ch roma tos i s  or the in i t ia l  s tages  of k a r y o r r h e x i s  
were  obse rved  in the nucle i  of some neurons .  Fou r  
neurons  were  in a s ta te  of c h r o m a t o l y s i s .  

In the group of smal l  neurons 77 of 101 cel ls  
(76%) showed changes of the edematous  type,  although 
in 63 of them these  changes were  only slight:  s w e l l -  
ings and v e s i c l e s  were  fo rmed  in the basa l  pa r t  of 
the body of the neuron,  the N i s s l ' s  subs tance  was 

pa le ly  s ta ined ,  and the nuclei  were  a l m o s t  unchanged (Fig. lb) .  F ive  neurons  were  in a s e v e r e  pathological  
s ta te ,  al though only one cell  was in the t e r m i n a l  s tage  of l iquefact ion.  In 15 ce l l s  (14.7%) i s c h e m i c  changes 
were  p r e s e n t  although only s l igh t  in degree .  Fou r  ce l l s  were  in a s ta te  of c h r o m a t o l y s i s .  

Compar i son  of the morpho log ica l  changes in the va r ious  types  of neurons  of the nucleus cuneatus of 
the mesencepha l i e  r e t i c u l a r  fo rma t ion  c l e a r l y  show that the s e v e r e s t  changes,  in the fo rm of l iquefact ion of 
the neurons and s e v e r e  s t ages  of ce l l u l a r  edema,  affected the l a r g e  neurons ,  r i ch  in chromat in  p o s s e s s i n g  
n o r m a l l y  the mos t  highly developed cap i l l a ry  network around the bodies  and p r o c e s s e s .  Les s  s eve re  
changes were  obse rved  in the group of s m a l l  and m e d i u m - s i z e d  ce l l s ,  in which the blood supply  under  

no rma l  condit ions is  l e s s  well  developed.  

In a number  of c h a r a c t e r i s t i c s ,  the c h a r a c t e r  of the les ion  in the s m a l l  and m e d i u m - s i z e d  neurons 
was s i m i l a r  to the changes found in neurons  during pha rmaco log ica l  s l eep  [4]. However,  the pe r iod  of 7 
days e laps ing  a f t e r the  opera t ion ,  the shor t  dura t ion of the anes thes ia  before  the animal  was s ac r i f i ced ,  and 
a lso  the p r e s e n c e  of neurons  showing changes c h a r a c t e r i s t i c  of i s c h e m i a  or  of the s e v e r e  fo rm of the 
d i s e a s e ,  sugges t  that  these  s l igh t  changes in the ne rve  ce l l s  a re  the r e s u l t  of the act ion of the hypoxia 
a r i s i n g  through d i s tu rbance  of t h e i r  in t imate  blood supply on them.  
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