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A study of the human and animal  bra in  affected by var ious  local  les ions  showed that 
des t ruc t ive  changes in the CNS are  followed by r e p a i r  p r o c e s s e s  a imed  at r e s to r ing  
the dis turbed functions.  The r e p a i r  p r o c e s s e s  were manifes ted  by hyper t rophy  of single 
neut rons  and of glial e l ement s ,  the appearance  of bulbs of growth on nerve  f ibe r s ,  and 
the format ion of new ne rve  f ibe r s .  

Numerous invest igat ions have demons t ra ted  the close s t ruc tu ra l  and functional re la t ionships  between 
the pyramida l  and ex t r apy ramida l  s y s t e m s .  Clinical and exper imen ta l  observa t ions  have shown that d i s -  
turbances  of motor  function are  accompanied  by s t ruc tu ra l  changes in ce r ta in  components  of these s y s t e m s .  

Lnformation has been obtained on the morphogenes is  arid the compara t ive  physiology of adaptive and 
r e g e n e r a t i v e p r o c e s s e s  i n t h e p e r i p h e r a l n e r v o u s  s y s t e m  and spinal  cord  ar i s ing  in var ious  pathological  
s ta tes  [1-7]. 

With these findings as a background,  and because of the ques-  
tionable nature of cer ta in  views regard ing  the poss ib i l i ty  of r egen -  
e ra t ion  in the cen t ra l  s t r uc tu r e s  of the nervous  sy s t em,  it was de-  
cided to invest igate this p r o b l e m  in motor  d is turbances  (parkinson-  
i sm,  h e m i p a r e s i s ,  and para lys i s ) .  

Fig. 1. Hyper t rophy of neuron and 
apical  dendrite in l ayer  V of the 
motor  cor tex .  Impregnat ion by 
G l e e s '  method, 900 x. 

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

P o s t m o r t e m  and exper imen ta l  ma te r i a l  f r o m  case s  with local 
lesions of vascula r  and t raumat ic  etiology were  studied. 

The p o s t m o r t e m  mate r i a l  included lesions of var ious  pa r t s  of 
the pyramida l  and ex t r apy ramida l  sy s t em (area  4, the corona  radia ta ,  
f ibe r s  of the internal  capsule ,  and the s t r i o -pa l l i da ry  sys tem) .  The 
t ime elapsing between the appearance  of the lesion and death was 7 
and 14 days,  1 month, i month 8 days,  2 and 3 months,  6 y e a r s ,  and 
41 y e a r s  (16 pat ients  with local bra in  les ions  and three control  
cases ) .  In the expe r imen ta l  s e r i e s ,  hemisec t ion  of the spinal cord  
was p e r f o r m e d  on ten dogs and total  t ransec t ion  of the cord  on another  
ten dogs. The animals  were decapi tated af ter  7 days and ! 4  days,  
1, 2, 4, 6, and 9 months,  and 1, 2, and 4 yea r s  (two an imals  at  each 
t ime) .  Serial  sect ions through the bra in  were studied a f te r  staining 
by the usual neurohis tological  methods (Niss l ,Glees ,  Sp ie lmeyer ,  
Avtsyn~ Marchi, Golgi, Golgi-Deineka, Horne~, Miyagawa-Alek- 
sandrovskaya), 
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Fig. 2 Fig. 3 

Fig. 2. Bulbs of growth and pools along the course  of nerve f ibers .  
Impregnation by Avtsyn 's  method, 900 • 

Fig.  3. Format ion of new fibers at the site of t ransect ion.  Impreg-  
nation by Avtsyn 's  method, 400 • 

EXPERIMENTAL RESULTS 

Comparison of the disturbances of motor function and the signs of it s recovery with the structural 
changes in the brain showed that both destructive and reparative processes were present. The latter 

include hypertrophy of various components of nerve tissue: neurons, especially Betz cells in layer V of the 
human motor cortex in the case of a long standing pathological focus, and spinal cord moteneurons of dogs 
(above the level of section; Fig. i), an increase in volume of the apical dendrites and of individual synapses, 
and hypertrophy of bulbs of growths of nerve endings, nerve fibers, and spinal ganglia (after transection 
of the spinal cord; Fig. 2). 

Clear evidence of hyperplasia of the nerve structures also was found: a) binucleolar and binuclear 
nerve cells; b) an increased number of nerve fibers and nerve endings (Fig. 3); c) an increased number of 
glial cells; d) increased argyrophilia of the granules. 

Hypertrophy and hyperplasiaof the nervous, glial, and connective-tissue elements constitute the struc- 
tural basis of regenerative processes taking place at the submicroscopic level [5]. 

It is also possible to distinguish in the CNS regenerative processeswhichare aimed at strengthening 
and restoring disturbed functions and which develop mainly on account of the involvement of hitherto in- 
active (reserve) nervous structures or as a result of morphological and functional adaptation of individual 
nerve centers. These processes include hypertrophy of the Betz cells in layer V of area 4 after death of 
nerve cells in the other layers, hypertrophy of the apical dendrites of the cortical pyramidal cells (while 
the cell itself remains normal in volume), and an increase in the number of nerve fibers and of glial nuclei 
in layer I of these areas (the motor cortex). 

The repair processes observed in the CNS pass through the same phases of development as those 
observed in the peripheral nervous system [2, 6]: a phase of establishment of compensatory processes, of 
unstable compensation, of stabilization, and subcompensation, and a phase of exhaustion or decompensationo 
Each phase is a combination of compensation and decompensation processes and it can be interrupted at the 
stage of compensation [4, 5], despite the actively continuing processes of intraeellular regeneration: en- 
largement of the nucleolus,hypertrophy of the nuclei and an increase in their number, the appearance of 
bulbs of growth, and the formation of new nerve fibers. 
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A study of the dynamics of regenera t ive  changes and of the factors  leading to es tabl ishment  of the 
phase of stable compensation is an essent ia l  p re l iminary  to the search  for methods of r e s to r ing  disturbed 
functions. 
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