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The method of his toautoradiography with thymidine-H 3 was used to establish the t imes of 
appearance of neuroblasts ,  la ter  differentiating into p i r i fo rm neurons of the ce rebe l l a r  c o r -  
tex, in the anlage of the ce rebe l lum and the dynamics of prol i fera t ive  activity of these cells 
was studied in the course  of p re -  and postnatal development of the experimental  animals.  
It was concluded f rom the resul ts  that the last  divisions of cells differentiating into the 
Purkinje cells of the ce rebe l l a r  cor tex  cease  by the 13th-15th day of embryonic development. 
La ter  no more  incorporat ion of labeled p r e c u r s o r  into the nuclear  DNA of the differentiating 
p i r i form neurons takes place. 
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The data on the possibility of incorporat ion of labeled thymidine into the DNA of the mature  nerve 
cell  a re  ext remely  contradic tory .  The resul ts  of his toautoradiographic  studies [2, 5, 8] indicate that nerve 
cells lose their  ability to repl icate  their  DNA and to divide in the ear ly  period of neuronogenesis .  Mean- 
while, evidence has been obtained [1] that a par t icu lar  labeled p r e c u r s o r  can be incorporated into the DNA 
of the mature  Purkinje cell. 

The object of the present  investigation was to determine the times of appearance of neuroblasts  which 
will l a te r  differentiate into the p i r f form neurons of the ce rebe l l a r  cor tex  in the anlage of the cerebel lum, 
and then to study the dynamics of prol i fera t ive  activity of these cells during p re -  and postnatal develop- 
ment of the experimental  animals.  

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

Two ser ies  of experiments  were car r ied  out on 84 noninbred albino rats .  In se r ies  I a single injec- 
tion of thymidine-H z in a dose of 2 pCi/g body weight was given to 26 pregnant rats  daily f rom the 10th to 
the 20th day of pregnancy and its incorporat ion and preserva t ion  were  determined in the nuclear  DNA of 
Purkinje cells in 30 rats  aged 3, 5, 8, 10, 12, 14, 17, 21, and 30 days. The basis of this se r ies  of exper i -  
ments was data in the l i te ra ture  [6, 7] according to which the appearance of neuroblasts  f rom embryonic 
cells  (medulloblasts,  "matrLx cells")  can be established f rom the time of the last DNA synthesis ,  fo r  in 
the course  of this p rocess  the neuroblasts  lose their  ability to synthesize DNA. That is why the rad ioac-  
tive label, once incorporated by a neuroblast ,  pers i s t s  there  throughout the subsequent life of the nerve cell. 

In the experiments  of se r ies  II 28 rats  of the same age groups received a single injection of thymidine- 
H 3 in a dose of 0.5 #Ci/g body weight 1 h before  sacr i f ice .  

Since definite regional differences in the t imes of development are  found in the ce rebe l l a r  cor tex 
[4], an a rea  in the culmen (anterior  vermis)  border ing  on t h e f i s s u r a p r i m a  was chosen for  investigation. 
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Fig.  1. Incorpora t ion  of thymidine-H 3 into DNA of p i r i f o r m  
neurons of c e r e b e l l a r  c o r t e x  of ra t  aged 10 days (isotope in- 
jec ted  on 14th day of embryonic  development) :  A) concent ra ted  
label  above nuclei  of p i r i f o r m  neurons; B) labeled (a) and unla-  
beled (b) nuclei  of p i r i f o r m  neurons.  H e m a t o x y l i n - e o s i n ,  630 • 

The m a t e r i a l  was fixed in Ca rnoy ' s  fluid and embedded in paraff in  wax. Ser ia l  sag i t t a l  sec t ions  were  
cut to a th ickness  of 5-6 #, coated with type M emulsion,  and exposed at 4~ for  25 days.  The index of l a -  
beled nuclei  of the p i r i f o r m  neurons was de te rmined  in percen t  a f t e r  3000 ce l l s  had been counted f rom each 
animal .  The r e su l t s  w e r e  subjec ted  to s t a t i s t i c a l  ana lys i s .  Differences  were  cons ide red  s ignif icant  fo r  
which P -< 0.05. 

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

The appea rance  of neurob las t s  subsequent ly  d i f fe rent ia t ing  into Purk in je  ce l l s  in the anlage of the 
c e r e b e l l u m  was observed  on the 13th day of embryonic  development .  The index of labeled nuclei  of the 
p i r i f o r m  neurons in the c e r e b e l l a r  co r t ex  of r a t s  r ece iv ing  thymidine-H 3 on the 13th day of in t r au te r ine  
development  was 83• The intensi ty  of incorpora t ion  of labeled p r e c u r s o r  into DNA of the ove rwhe lm-  
ing m a j o r i t y  of nuclei  was low (5-8 g ra ins  of s i l v e r  p e r  nucleus),  except  fo r  9~=t.3% of ce l l s ,  above the nu- 
c le i  of which the concent ra ted  r ad ioac t ive  label  was found (30-35 g ra ins  of s i l v e r  pe r  nucleus).  This ob- 
s e rva t i on  shows that a c e r t a i n  p ropor t ion  of the p r e c u r s o r s  of the p i r i f o r m  neurons lose  t he i r  abi l i ty  to 
divide at this s tage  of development ,  and for  that r eason  the r ad ioac t ive  label  contained in them is not diluted.  

By the 14th day of embryonic  development  neuroblas t s  were  p r o g r e s s i v e l y  leaving the population of 
DNA-synthes iz ing  ce l l s  (Fig. 1), as shown by a s h a r p  d e c r e a s e  in the index of labe led  nuclei  to 46~2.7%, 
and this was accompanied by a s igni f icant  (P _< 0.05) i n c r e a s e  in the number  of in tens ively  labeled ce l l s  
to 33• c. 

On the 15th days of embryonic  development  a f u r t he r  d e c r e a s e  in p r o l i f e r a t i v e  ac t iv i ty  of the p r e -  
c u r s o r s  of the p i r i f o r m  neurons was found, as shown by a d e c r e a s e  in the index of [abeled nuclei to 10 
1.7~. The intensi ty  of incorpora t ion  of thymidine-H 3 into the nuclei  of a l l  DNA-synthes iz ing  ce l l s  was con-  
s tant ly  high under  these  c i r c u m s t a n c e s  (30-35 g ra ins  of s i l v e r  p e r  nucleus) and no dilution of r ad ioac t ive  
label  took place  in these  ce l l s  dur ing the subsequent  s tages  of development;  this indicates  the metabol ic  
s t ab i l i ty  of the DNA of the p i r i f o r m  neurons.  

In an ima l s  r ece iv ing  thymidine-H 3 a f t e r  the 15th day of embryonic  development ,  no incorpora t ion  of 
labeled p r e c u r s o r  into the DNA of the c e r e b e l l a r  Purk in je  ce l l s  took place.  

The r e su l t s  thus showed that in the c e r e b e l l a r  anlage of albino ra t s ,  neuroblas t s  which subsequent ly  
d i f fe ren t ia te  into the p i r i f o r m  neurons of the c e r e b e l l a r  co r t ex  a r i s e  f rom embryonic  ce l l s  ( "mat r ix  ce l l s " )  
of the ependymal  zone in the cou r se  of 13-15 days of embryonic  development .  This gives g r e a t e r  p r e c i -  
s ion to data in the l i t e r a t u r e  [3] accord ing  to which the las t  d iv is ions  of the p r e c u r s o r s  of these  neurons 
c e a s e  by the 13th day of embryonic  development .  

Injection of thymidine-H ~ during pos tnata l  development  (exper iments  of s e r i e s  II) did not lead to in-  
co rpora t ion  of the labeled p r e c u r s o r  into the DNA of the p i r i f o r m  neurons.  

1260 



This investigation showed that the last divisions of cells from which the piriform neurons of the eer- 
ebellar cortex of albino rats differentiate cease by the 13th-15th day of embryonic development. Later, 

no further incorporation of labeled thymidine into the nuclear DNA of these neurons takes place. 
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