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The postnatal  his togenesis  of the par ie ta l  region of the neocor tex  and the ability of the p r inc i -  
pal cell  types in it to p ro l i f e ra te  were  studied in normal  mice and af ter  a stab wound of  the 
br-aLu by analysis  of ce l ls  labeled with [~I]thymidLue in semithin  sect ions.  In the postnatal  p e r i -  
od no microneurons  were  formed in the par ie ta l  Cortex of the mice  e i ther  by migra t ion of undif- 
fe rent ia ted  cel ls  or by pro l i fe ra t ion .  T r a u m a  to the r ight  hemisphere  caused no change in the 
d i rec t ion of the histogenetic t r ans fo rmat ions  of cel ls  migrat ing into the par ie ta l  cor tex  toward 
the i r  different ia t ion into microneurons .  
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During ear ly  postnatal  development  a high propor t ion  of the smal l  neurons  or  microneurons  of the c e r e -  
bellum, hippocampus, and ol fac tory  bulbs a r e  formed in the bra in  of mammals  blind at bir th  [2, 6, 7, 12]. Data 
on the scale  of postnatal  format ion of neocor t ica l  microneurons  a re  less  definite because  of  the difficulty of 
identifying mic roneurons  and gl iocytes  by the use of stains compatible with the technique of autoradiography 
[7, 8, 10]. This  same cause is respons ib le  for  the lack of c lar i ty  of  views regard ing  the pro l i fe ra t ive  poten-  
t ia l  of the var ious  cell  types of the neocor tex  [3, 4, 11]. Recently,  on the basis of the r e su l t s  of l ight-optical  
and e l ec t ron -mic roscop ic  studies of the same cells,  a c lass i f ica t ion of fea tu res  was drawn up, with the aid of 
which the main types of  cel ls  of the r a t  neocor tex  can be identified in semithin sections [9]. This  approach, 
combined with the method of autoradiography,  was used in the p resen t  investigation to study the postnatal  fo r -  
mation and pro l i fe ra t ive  potential  of the pr incipal  cell  types in the par ie ta l  region of the mouse neocor tex  
during normal  development  and af ter  brain t rauma,  inflicted in o rde r  to act ivate p ro l i fe ra t ive  p roces se s .  

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

Two groups of exper iments  were  ca r r i ed  out on 45 male  CBA • C5 7 BL/6  mice: 1) with cumulative label-  
Lug of  the mice  with [3H]thymidine to study the h is togenes is  of ce l l s  in the pa r i e t a l  region of the neocortex;  2) 
with pulse labeling with [3H]thymidLue to study local  p ro l i fe ra t ion  in the par ie ta l  cor tex .  In the f i r s t  group of 
exper iments  [3H]thymidine ' (specific activity 19.8 C i / m m o l e )  was injected in t raper i toneal ly  twice a day for  
4 days. The total  dose of [~H]thymidine was 20 /~Ci /g .  These  4-day courses  of injections were  given to mice 
aged 1-4, 5-8, 9-12, 13-16, and 17-20 days af ter  bir th.  Injections also were  given to mice aged 5-8 and 13-16 
days whose r ight  hemispheres  were  injured with the needle of a syr inge 2 days before  the beginning of the in- 
ject ions.  All the mice in the exper iments  with cumulative labeling were  killed on the 35th day af ter  birth.  

In the second group of exper iments  [3H]thymidLue (specific activity 19.8 C i / m m o l e )  was injected in t ra-  
per i tonea l ly  into the mice in a dose of 10 ~ C i / g ,  and the animals  were  kil led 1 h la ter .  I n t a c t m i c e  aged 5, 
13, and 35 days and mice of the same age with a stab wound of the r ight  hemispheres  inflicted 3 days before  
injection of the isotope, were  used for the exper iments  (the method of injury of the bra in  was descr ibed  p r e -  
viously [3]). 

The  bra in  of the animals  in both groups of exper iments  was per fused  with a 2% solution of pa ra fo rmalde -  
hyde with 2.570 glutaraldehyde in phosphate buffer (pH 7.2-7.4). P i eces  of the pa r i e t a l  cor tex  were  fixed in the 
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Fig.  1. P a r i e t a l  c o r t i c a l c e l l s  of mice ,  labeled with [~H]thymidine, in expe r imen t s  
with cumula t ive  label ing of mice  aged 1-4 days  with [3H]thymidine (a, b, c, d) and in 
expe r imen t s  with pu lse  label ing of mice  aged 2 weeks (e). a, b) Labe led  a s t r o c y t e s ;  
c, d) labeled ol igodendrocytes ;  e) labeled cel l  with the f ea tu res  of a neuron.  Semi -  
thin sec t ions ,  toluidine blue, 900 x .  

s ame  solution, p0st f ixed in 2% OsO 4 by the s tandard  method, and embedded in Epon. Sections 1 - 1 . 5 # t h i e k w e r e  
cut on the LKB Ul t ra tome,  mounted on s l ides ,  and coated with type M photographic  emuls ion .  Af ter  e x p o s u r e  
for  35 and 60 days  the sec t ions  were  developed and stained with 1% to lu id inebtuesolu t ion  in 2.5% sodium c a r -  
bonate.  A r e a s  of the pa r i e t a l  cor tex  w e r e  studied by the use  of an i m m e r s i o n  object ive.  

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

In semi th in  sec t ions  of the adul t  mouse  neocor tex  the p r inc ipa l  cel l  types  had the s a m e  fea tu res  as  w e r e  
desc r ibed  during the study of semi th in  sect ions of the adult r a t  neoeor tex  [9], and no difficulty was encountered  
in the di f ferent ia t ion between neurons  and gl iocytes  or  the identif ication of the main  types  of glial  ce l l s .  In 
mice  aged 5 days  and 2 weeks  the ce l l s  in the neocor tex  were  l e s s  highly di f ferent ia ted  than in adult (35 days) 
mice ,  and the poss ib i l i ty  of e r r o r  in de te rmina t ion  of the cell  type was s ignif icant ly  g r e a t e r .  

Ana lys i s  of labeled cel ls  in the neocor tex  of mice  rece iv ing  injections of [2~H]thymidine f r o m  the 1st to 
the 20th days of life inclusive and sac r i f i ced  on the 35th day ( f i r s t  group of exper iments )  showed that  [3H]thy- 
midine is  incorpora ted  into the main  types  of gl ia l  cel ls :  a s t rocy t e s ,  o t igodendrocytes ,  mic rog l i a ,  and p e r i -  
cy tes  (Fig. l a - d L  Nerve  ce l l s  in the pa r i e t a l  cor tex  did not t ake  up the isotope,  and in only one of t h r ee  mice  
r ece iv ing  injections of [3H]thymidine f r o m  the f i r s t  through the 4th days  of l ife we re  two smal l  labeled neurons  
found in l a y e r s  III  and IV of the neocor tex .  Compar i son  of the neocor tex  of mice  r ece iv ing  ~H]thymidine a t  the 
ages  of  1-4, 5-8, 9-12,  13-16, and 17-20 days  showed a d e c r e a s e  in the number  of labeled glial ce l ls  with age.  
The  sha rpe s t  d e c r e a s e  was obse rved  in the number  of labeled a s t rocy t e s ,  for  hardly  any of these  cel ls  w e r e  
labeled in mice  r ece iv ing  inject ions of [3H]thymidine f r o m  the 17th through the 20th days  of life. In mice  r e -  
ceiving [SH]thymidine on the 5th-Sth and 13th-16th days,  the s a m e  types  of labeled cel ls  w e r e  found in the neo-  
cor tex  as  in intact  mice  r e c e i v i n g  inject ions of the  isotope during the  s a m e  per iods  of development .  No labeled 
neurons  were  seen.  The  to ta l  number  of labeled  ce l l s  a f te r  b r a i n  t r a u m a  was g r e a t e r  than in the intact  an ima l s .  

In the expe r imen t  with pu lse  labe ls  [3H]thymidine was taken up in the pa r i e ta l  co r t ex  of 5 -day-o ld  and 
2 -week-o ld  mice  by the glial  ce l l s  and by undifferent ia ted cel ls .  Cells with c h a r a c t e r i s t i c  neuron indications 
did not tak e up the ['~H]thymidine. With pulse labeling the labeled cel ls  w e r e  not found in the neocor tex  of 
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adult mice,  with the exception of individual cells  in the vascu la r  bed. In all studied age groups,  the number  
of labeled cel ls  fo r  bra in  t r auma  was g rea t e r  than the norm, whereupon all such cel ls  were  of glial 
or  hematogen type. In one case,  in l ayer  V of a 2-week-old  mouse in a b ra in - t r auma  exper iment ,  a la rge  
labeled cell  having the cha rac t e r i s t i c  of a neuron was found (see Fig. ld).  

Analysis  of the cel ls  in semithin sect ions f r o m  the pa r i e t a l  reg ion  of the adult mouse neocor tex  thus en-  
abled the labeled cel ls  to be classi f ied re l iab ly  into pa r t i cu la r  types of neocor t ica l  cells,  which in many cases  
was impossible  by the use of paraff in  sect ions.  It  could accordingly be concluded f ro m  the resu l t s  of  the cu-  
mulative labeling exper imen t s tha tp rac t i ca l ly  no microneurons  a re  formed in the par ie ta l  cor tex  of mice  in 
the postnatal  per iod.  Two smal l  labeled neurons found in a mouse rece iv ing  injections of [~H]thymidine on the 
1st to the 4th days of life were  evidently res idual  phenomena of neurogenes is  normal ly  complete before  birth.  
Brain  t rauma to the animals with cumulative labeling, incidentally, did not lead to the appearance of labeled 
neurons,  i.e.,  the di rect ion of different iat ion of the subependymal cel ls  migrat ing into the pa r i e t a l  cortex,  and 
differentiat ing there  into gliocytes,  was unaffected by t rauma.  The absence of labeled neurons in the cumula-  
tive labeling exper iments  ru les  out the possibi l i ty not oaly of the postnatal  format ion of microneurons  in the 
par ie ta l  cor tex  on account of cells  migrat ing f rom the subependymal zone, but also the possibi l i ty  of local 
p ro l i fe ra t ion  of microneurons  or of the i r  undifferentiated p r e c u r s o r s .  The  r e su l t s  of the pulsed labeling ex- 
pe r imen t s  conf i rmed those of the cumulat ive labeling exper iments  as r e g a r d s  inability of the microneurons  to 
p ro l i f e ra te  whether during normal  development of the pa r i e t a l  cor tex  or  a f te r  t rauma.  The so l i ta ry  nerve  cel l  
in layer  V of the cor tex  of  a 2-week-old mouse labeled with [3H]thymidiae is a unique phenomenon the nature  
of which is not c l ea r .  The possibi l i ty  cannot be ruled out that incorporat ion of [3H]thymidine into this cell  was 
connected with its polyploidization, for  a few polyploid neurons a re  p resen t  in the mammal ian  brain [1]. 

This  investigation accordingly showed that postnatal  format ion of microneurons  does not take place in 
the par ie ta l  cor tex  of mice.  Similar  r e su l t s  were  obtained in a study of the his togenesis  of cel ls  of the occipi-  
tal  region of the r a t  neocor tex  [8]. TIowever, these  workers  used paraff in  sect ions,  and they t he re fo re  tenta-  
t ively assumed that 0.5% of ce l ls  formed postnatal ly in the visual cor tex  could have been microneurons .  

The second (postnatal) wave of neurogenes is  which, according to Altman [5, 6], is cha rac te r i s t i c  of the 
h i s togenes i s  of microneurons  in the bra in  of mammals  blind at  birth,  could not t he re fo re  be found in the a r ea s  
of the neocor tex  of mice  and r a t s  studied. The question thus a r i ses  of the just if icat ion for the use of the actual  
t e r m  microneuron,  which applies col lect ively to the in terneurons  of the bra in  and the granular  neurons of the 
cerebel lum,  hippocampus, and o l fac tory  bulbs, for one of the pr incipal  c r i t e r i a  used to distinguish the c lass  
of microneurons ,  namely the i r  predominant ly  postnatal  origin, has b een  ru led  out for  the numerous  s te l la te  
cel ls  ( interneurons) of the par ie ta l  and occipi tal  regions  of the neocor tex.  
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