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Morphological changes in the nuclei of the bra ins tem re t icular  formation were studied in cats 
af ter  induction of degeneration by injury to a per ipheral  ne rve  and spinal deafferentation. In 
both groups of animals degenerative changes were found principally in the same nuclei of the 
re t icular  formation and at the s a m e  t imes  after  deafferentation. 

Studies of the resul ts  of t r auma to a per ipheral  nerve [5] have shown that degenerative changes extend 
to various levels of the nervous system, including its central  portions. Results indicating the selective in- 
ju ry  to hypothalamic nuclei in such cases have been obtained [1-3] .  It has also been shown [4] that when the 
degeneration becomes general ized it leads to changes in many of the sys tems of the body and, in par t icular ,  
to disturbances in the myocardium. Such changes in the heart  muscle have been found after  deafferentation 
of the heart  [6]. 

An important aspect of this problem is the study of th'e state of nuclei of the bra ins tem re t icular  fo r -  
mation connected anatomically and functionally with the hypothalamic region and containing regulatory cen- 
t e r s  for  the cardiovascular  system. 

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

Male cats were used. The animals of group 1 received an injection of 0.1 ml 2% formalin solution 
into the sciat ic nerve, which was divided distally to the site of injection. Spinal deafferentation was pe r -  
formed on the animals of group 2, the upper five thoracic  spinal ganglia being removed on both s ides* 
The animals of group 1 were killed 7, 21, 45, and 90 days, and those of group 2, 2 weeks and 1 month af ter  
the operation. 

Series of frontal sections through the medulla, pons, and midbrain of intact (control) and experimental 
cats were investigated. The sections, 8~ in thickness, were stained with cresyl violet by Nissl's method; 

every 10th section was studied. 

EXPERIMENTAL RESULTS 

Seven days after division of the sciatic nerve the microscopic picture of the sections examined was 
still normal. On the 21st (Fig. i), 45th, and 90th days (Fig. 2) histopathological changes were found in the 
lateral reticular nucleus, the nuclei of the raphe, and the central nuclei of the pons. Disintegration and 
lysis of the chromatophilic material (central and peripheral chromatolysis, cell ghosts) were found in the 
neurons of these nuclei, and other changes included vacuole formation in the cytoplasm, an eccentr ic  loca-  
tion of the nucleus or its expulsion f rom the cells, proliferat ion of glial cells, surrounding of nerve cells by 
glial cells, and a glial reaction at the site of dying cells. After  this operation histopathological changes 
were thus found in the nuclei of the ret icular  formation of the medulla and pons; no significant abnormali t ies  
were observed in the nuclei of the mesencephalic re t icular  formation. 

*The operations on the animals were per formed by Z. I. Sobieva, whom the author wishes to thank. 
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Fig. 3. Changes in nerve cells of nuclei of bra ins tem re t ic -  
ular formation 1 month after  spinal deafferentation of the 
heart :  1) gigantocellular nucleus; 2) lateral  re t icular  nu- 
cleus; 3) central  nucleus of pons (posterior part); 4) p a r a -  
median ventral  nucleus; 5) central  nucleus of pons (anterior 
part); 6) paramedian dorsal  nucleus; 7) nucleus of raphe; 
8) dorsal nucleus of vagus. Nissl, 600x. 

Two weeks after spinal deafferentation the microscopic  picture of the sections studied was the same 
as in the control. After 1 month (Fig. 3) histopathological changes were found in the lateral  re t icular  nu- 
cleus (peripheral chromatolysis) ,  the gigantocellular nucleus (chromatolysis  in the large cells, surrounding 
of small  cells by glial cells), the paramedian re t icular  nuclei (palely stained cells with pulverized Ntss l ' s  
substance,  nerve cells surrounded by glial cells), the central  nuclei of the pons (chromatolysis ,  vacuolation 
of the cytoplasm, cell ghosts, penetration of nerve cells by glial elements), the nuclei of the raphe (palely 
stained cells), and also the dorsal  nuclei of the vagus (pulverization and disintegration of the Niss l ' s  sub- 
stance in the nerve cells).  No histopathological changes were found in the mesencephal ic  re t icu lar  nuclei 
of the animals of this group. 

Comparison of the resul ts  shows that after  both spinal deafferentation and t r auma  to the per ipheral  
nerve degenerative changes were found in basical ly the same nuclei of the re t icular  formation (lateral re t i c -  
ular  nucleus, paramedian re t icular  nuclei, gigantocellular nucleus, nuclei of the raphe, central  nuclei of 
the pons) and at the same t imes  after t rauma.  

These observat ions suggest common mechanisms of development of the disturbances observed. An 
important role in their  genesis is evidently played by pathogenic afferent stimuli connected with injury to 
the corresponding fibers.  Cells of the la teral  and pos te r ior  horns of the spinal cord are  known to be con- 
nected by fibers with the re t icular  formation, which itself receives  col laterals  f rom var ious  sensory  af- 
ferent pathways [7]. 
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