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Up until la te ly ,  it  has been considered impossible for the cortex of the cerebral  hemispheres to undergo re -  
generation. However, investigations have been punished in the last few years, testifying to the possibility of struc- 
tural regenerat ion on the part of areas in the occ ip i ta l  cortex and even the entire hemisphere,  in animals in their 
first month of l ife [2, 5]. L. V. Polezhaev and co-workers [6] studied this question in detai l ,  on several  subjects, 
using exper imenta l -morphologica l  methods. By mainta in ing certain Conditions (removal  of less than the full cor t i -  
cal  thickness, cleansing the wound of blood, and preserving the membranes of the brain), they observed formation 

of new nerve tissue, which, in the Young animals,  comple te ly  f i l led in the defect  ~. According to the data of the 
authors, the new tissue differed from the old in its smal ler  number of neural and neuroglial  cells,  and its different 

arrangement of layers. 

B. N. Klosovskii and G. A. Vasi l 'ev [4], repeat ing the described experiments,  obtained a negat ive  result. 
According to their data, upon removal  of visual and motor areas of the cortex, the appearance of brain tissue re -  
generation is created due to the growth and closing in of neighboring regions. For the formation of new tissue, 
there must be division of the nerve cells;  i t  is possible to observe karyokinesis in the areas adjacent  to the injured 
section only on the 3rd day after the operation [1, 7]. Subsequently, one does not observe either karyokinetic  or 

straight division. In addition, the investigation of N. F. Kastrikin [3] did not corroborate the presence of mi tot ic  
division of the neurons in the rat cortex, described by Syui Tszin, following mechanica l  injury. In his opinion, 
Syui Tszin mistook division of the granular spheres for division of the neurons. 

We investigated retrograde degenerat ion of the tha lamic  nuclei  following extirpation of the sigmoid convolu-  
tions in puppies of various ages (10 and 14 days, 2, 3 and 5 months). In connection with studying the question of 
whether i t  is possible for removed portions of the central  nervous system to be regenerated,  par t icular ly  the cerebral  
cortex, special  interest w as presented by the areas of extirpation in the puppies that were operated upon at ages 10 
and 14 days. 

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

Data was obtained on 6 puppies. In ten day old puppies, we performed simultaneous b i la te ra l  extirpation of 
the cortex of the sigmoid convolutions; the animals were sacrif iced 2 months after the operation. In 4 fourteen 

day old puppies, we extirpated the cortex of the sigmoid convolution in one hemisphere;  they were sacrif iced ? 
months after the operation.  The operation was carried out under ether narcosis. Bone in the area of the sigmoid 

convolution was cut apart with brain forceps. The dura mater  was incised and ref lected onto the bone. The brain 
substance was scooped out with a spoon instrument from under the pia  mater,  through a smal l  incision. The wound 
was covered with hemostat ic sponge and a layer of fibrin was placed on top. The muscles and bone were sutured. 
It must be noted that we did not observe the opt imal  conditions for nerve tissue regenerat ion ci ted by L. V. Polez-  

haeV and co-workers. The brain of the puppies was fixed in 10~ formalin;  with some of the puppies, we first per -  
formed a prel iminary perfusion with physiological  saline,  and then with 100]o formalin.  The mate r i a l  was imbedded 

in ce l lo id in  and frontal serial  sections were prepared, 20 micra in width. The sections were stained with cresyl 

violet .  
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Fig. 1. Puppy brain with atypical arrangement of the 
sulci; they are drawn toward the defect site. Side view. 
The cortex of the sigmoid convolutions was extirpated 
in the 10 day old puppy, and the animal was then sac- 
rificed 2 months after the operation. 

Fig. 2. Joining of the injured edge of the presplenial convolution with 
the uninjured lower w all of the cruciform sulcus (site of juncture de-  
noted by arrow). The puppy was operated upon at 14 days of age, and 
sacrificed 7 months after the operation. Microphotograph. Stained 
with cresyl violet. Obj. 8, oeul, 1. 

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

In all the puppies, the site of the defect could be clearly seen in the region of the sigmoid convolution. How- 
ever, the areas of injury were significantly smaller in size than at the l ime of the operation, due to closing in of the 
defect borders secondary to brain growth. The sulci neat the site of injury were arranged atypically and pulled to- 
ward the defect site (Fig. 1). In the neighboring areas we discovered several small, unknown, sulci. These structures 
had not been observed before in puppies 2 months of age or older. 



Fig. 3. Site of defect  in the cortex, f i l led in from the surface with a typ i -  
cal  tissue. The cortex of the sigmoid convolution was extirpated in a 10 
day old puppy, and the animal  was then sacrificed 2 months after the op-  
eration. Microphotography. Stained with cresyl violet .  Obj. 8, ocul. 1. 

Microscopic analysis of the areas of extirpation showed that with removal  of only the cortex, and absence of 
damage to the white matter ,  both edges of the defect  grew toward each other and joined. The juncture could be 
formed both by the edges of the removed convolution alone, or the edges of different convolutions. We observed 
jo ining of an uninjured sulcus wall with the injured edge of the convolution (Fig. 2). As a result of this, a very smal l  
area of injury was seen from the surface. There was no scar tissue at the juncture site of the edges. The cortex of 
the joined areas was markedly changed: it  lost its layering, the pyramids were abnormally oriented (the apica l  den-  
drite was directed toward the juncture of the edges), and in individual  areas the ceils were intensely rarefied. These 
changes were probably related to movement  of the tissue into the defect .  

In those cases where the injury was enlarged by hematoma and extended to the la te ra l  ventr icle ,  we observed 
neither  closing in nor joining of the edges, Only in one puppy was the defect  site f i l led in with tissue which, appar-  

ently,  certain author~ describe as regenerated tissue. It f i l led in the defect  only from the surface, and lef t  a cyst -  
l ike cavi ty  under it .  This tissue w as c lear ly  del ineated from normal  cor t ica l  tissue, and consisted of separate frag ~ 
rnents joined with one another (Fig. a). It differed from normal  cortex by its lack  of the typica l  layering,  and had 
a smal ler  number of ceils .  The structure of the "new ~ cortex had nothing in common with the structure of the cor-  
tex in the motor area; the nnew" cortex was more s imilar  to the individual ,  inter joined,  par t ia l ly  degenerated areas 
of cortex in the wound edges. I t  seems to us that in this case, as in all  the others, there was no substitution of the 
lost brain mat ter  with new matter ,  but that all  that took p lace  was growing in and joining of the neighboring areas, 
which created the appearance of tissue complet ion in the puppies. 

S U M M A R Y  

In order to ascertain the possibili ty of structural regenerat ion in the cor t ica l  areas of the cerebral  hemispheres, 

the cortex of the sigmoid convolution was extirpated in puppies aged 10 and 14 days. These animals were then 
sacrif iced 2 and 7 months after the operation. Their brains were fixed in 10% formalin and sections of the mate r ia l  
were stained with cresyl violet .  The site of the defect  was c lear ly  visible macroscopical ly .  However, its size was 
considerably less than a t  the t ime of the operation. Due to growth of the brain, the edges of the injured area moved 

over the defect ,  closing i t  over and joining each other. This was quite dist inct  microscopically~ However, where 
the size of the injury was enlarged by hematoma and reached the la te ra l  ventr icle ,  no closing in of the tissue or 
juncture of the edges was observed. Thus, in the opinion of the author, there was no rep lacement  of the brain mat ter  
by new matter ,  but there only occurred superposition and juncture of the @jacent  areas, which created the appear-  
ance of tissue regeneration.  
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All  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in the  a b o v e  b ib l iography  are l e t t er -by- l e t t er  transLiter- 

a t i o n s  o f  the  a b b r e v i a t i o n s  as  g iven  in the  or ig ina l  R u s s i a n  journal ,  Some o r  all of this peri- 

odical literature may well be available in English translation. A co mp le t e  l i s t  of  the c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  at the  back  o f  th i s  i s s u e .  

356 


