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The  c e r e b r a l  co r t ex  of young r a t s  aged 30 days  born  of an ima l s  p rev ious ly  neurosens i t i zed  with 
homologous ce reb ra l  cor t ica l  antigens and of intact  an ima l s  was inves t igated.  A dec r ea se  in 
the width of the sensomotor  a r e a  was found compared  with the control ,  mainly  on account  of the 
lower  l aye r s ;  the  cell  bodies  of the l a r g e  neurons  were  reduced  in s ize in l a y e r  V, the i r  cyto-  
p l a s m  was incompletely  developed,  and the accumulat ion of basophi l ic  m a t e r i a l  in the cy top lasm 
was r e t a r d e d .  
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An impor tan t  p rob l em  in the pa thogenes is  of mental  d i s e a s e s  is the effect  of neuroauto immune p r o c e s s e s  
in the mothe r  on the neuro-ontogeny of the progeny [8]. In pa r t i cu la r ,  the p r e s e n c e  of an t ibra in  antibodies in 
the ma te rna l  blood during pregnancy  is  known to be  connected with r e t a rda t ion  of the chi ld 's  menta l  develop- 
ment  [4, 9]. Expe r imen ta l  s tudies  have shown that  ma te rna l  neuro immuniza t ion  leads  to the inhibition of dif-  
fe rent ia t ion  of individual ne rve  t i s sue  s t ruc tu r e s  in the fetus [12, 14]. However ,  the morphologica l  f ea tu re s  
of postnatal  development  of the ne rvous  s y s t em whose neu roembryogenes i s  took place  against  the background 
of neuroauto immune conflict  has  hardly  been studied.  

This  paper  p r e s en t s  some morphologica l  data on the effect  of p r e l i m i n a r y  neurosens i t i za t ion  of r a t s  on 
the postnatal  development  of the c e r e b r a l  co r t ex  of the progeny.  

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

E x p e r i m e n t s  we re  c a r r i e d  out on noninbred albino r a t s .  A 20% physiological  solution of c e r eb ra l  cor t ica l  
i soant igen in a dose of 0.3 r ag /200  g body weight was injected in t raper i tonea l ly  3 t i m e s  at in te rva l s  of 24 h. 
On the 21st day a f t e r  the 1st injection of antigen the r a t s  we re  ma ted  with healthy m a l e s .  The  p r e sence  of 
an t ibra in  antibodies in the blood of the neurosens i t i zed  f ema le  r a t s  was de te rmined  by the complement  fixation 
t e s t  in the cotd. The  young r a t s  we re  born  on the 21st-22nd day of pregnancy .  Ra t s  of the s ame  age born  of 
in tact  an ima l s  s e r ved  as  the control .  The  number  of r a t s  in the l i t t e r  of the control  and exper imenta l  r a t s  
was  ident ical .  On the 30th day a f t e r  b i r th  the young r a t s  we re  decapi ta ted.  The  b r a i n s  of 14 exper imenta l  and 
14 control  young r a t s  were  fixed in C a r n o y ' s  fluid and then embedded in paraf f in  wax. The width of the sensomo-  
t o r  a r e a  of  the co r t ex  and the s e p a r a t e  width of  the  upper  (I-IV) and lower  (V-VII) l a y e r s  we re  m e a s u r e d  in 
se r i a l  sec t ions  10/~ thick,  stained with thionine by N i s s l ' s  method,  by means  of a l inear  o c u l a r - m i c r o m e t e r .  
The a r e a s  of c r o s s - s e c t i o n  of the body, nucleus,  and cy top lasm of the l a rge  neurons  in l a y e r  V in th is  a r ea  of 
the cor tex  were  calcula ted in 5 control  and 5 expe r imen ta l  r a t s  (for 50 neurons  in each animal) .  The r e s u l t s  
were  subjected to s ta t i s t ica l  ana lys i s  (they a r e  shown in Tab l e s  1 and 2 without a co r r ec t ion  fac to r  for  shr ink-  
ing). The b ra ins  of 9 control  and 9 exper imenta l  young r a t s  were  fixed in fo rmal in  and embedded in celloidin 
fo r  histological  examinat ion.  

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

No g r o s s  d i s tu rbances  of the cy toarch i tec ton ics  we re  found in the  c e r e b r a l  cor tex  of the 30-day-old  r a t s  
obtained f r o m  p re l imina r i l y  neurosens i t i zed  f ema le s ,  and the s t ruc tu re  of the l a y e r s  was dis t inct .  However ,  
neurons  of all l a y e r s  of the cor tex  were  pa le r  than in the control  m a t e r i a l .  T h e i r  cy top lasm was deficient  in 
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TABLE 1. Width of Seusomotor  Cor tex  o f  30-Day-Old  Control  and Exper imen ta l  Ra ts  

I Experiment Percent of con- 
Parameter Control (M ~ m) (M~ m) trol, taken as 1O0 p 

Mean width of cortex, mm . [ 0,580u 0,5504-0,048 I Mean width of layers I, II, and III, mm ] 1,360+0,047 1,2404-0,09698,391'3 ~0,4~0'001 
0,780_0,043 0,6904-0,053 92,8 ~0.001 Mean width of layers V, VI, and VII, ram[ 

Legend.  Four teen  an imals  each  in exper imenta l  and control  groups;  number  of m e a s u r e -  
m e n t s  84. 

TABLE 2. Changes  in A r e a  of C r o s s  Section of Body, Cytoplasm,  and Nucleus of L a r g e  
Cel l s  in Laye r  V of Sensomotor  Cor tex  of 30-Day-Old Expe r imen ta l  and Control  Rats  

Parameter Control (M ~ m) 

f 

Area of cross section of cell / 253,4+5,7 
Area of cross section of cytoplasm I 143,84-2,7 
Area of cross section of nucleus 109,74-2,8 

Experiment Percent of control i 
(M • m) taken as 100 P 

115,1 +2,8 80,0 ~0,001 
102,4 ____.2,2 93,3 >0.05, 

t igroid ,  which was mainly  located n e a r  the nucleus,  or  s o m e t i m e s  above the nucleus in the f o r m  of a "cap ."  
Most  cor t ica l  neurons  of the exper imen ta l  an imals ,  unlike the control ,  were  p e a r - s h a p e d  and the basal  den-  
d r i t e s  of  the  ma jo r i t y  of ce l l s  could not be  examined.  Single ne rve  cel ls  with pathological  changes also were  
found: indis t inctness  of  the cell  out l ines ,  hype rch roma tos i s ,  shrinking of the nuclei,  and s o m e t i m e s  the cyto-  
p l a s m  at  the  pe r iphe ry  had a worn-ou t  appearance .  

The  total  width of the sensomoto r  co r t ex  was 8.7% l e s s  than in the control  (P < 0.001), mainly on account 
of a dec r ea se  in the width of the lower  l a y e r s  of the co r t ex  (Table 1). 

M e a s u r e m e n t  of the a r e a  of c r o s s  sect ion of the l a rge  ce l l s  in l a y e r  V showed a d e c r e a s e  in s ize of the 
cell  bodies  by 16.9% (P < 0.001) com pa red  with the control ,  main ly  on account  of a d e c r e a s e  in a r e a  of the 
cy top lasm (Table 2). 

I t  can thus be concluded f r o m  the r e s u l t s  of this  invest igat ion that  p r e l i m i n a r y  neurosens i t iza t ion  of r a t s  
with c e r eb ra l  cor t ica l  isoant igen before  pregnancy causes  delayed development  of the c e r e b r a l  co r t ex  in the 
p rogeny .  Th i s  is r e f l ec ted  in the fact  that  30 days  a f t e r  b i r th  the width of the cor tex  and the size of the cell 
bodies  of the cor t ica l  neurons  a r e  reduced,  the cy top lasm is inadequately developed, and the accumulat ion of 
basophi l ic  ma te r i a l  in it is  r e t a r d e d .  The  c h a r a c t e r  of dis t r ibut ion of the basophil ic  ma te r i a l  in the exper i -  
mental  an ima l s  r e f l e c t s  an e a r l i e r  s tage of t igro id  fo rmat ion  in the cy top lasm of the neurons  in the course  of 
neuro-ontogeny [7]. The  degree  of underdeve lopment  was w e l l - m a r k e d  in the deep l a y e r s  of the cor tex  (V-VII), 
suggest ing that  the noxious agent  has  an in t rau ter ine  influence on neu roembryogenes i s  of the cortex,  fo r  the 
fo rma t ion  of the l a rge  long-axonal  cel ls  is known to be completed in the prena ta l  per iod .  

The m e c h a n i s m  of the effect  of neuro auto immune reac t ions  during pregnancy on the fetus  has  not ye t  
been fully explained.  According to r ecen t ly  published data,  immunologic  r eac t ions  a r e  a sc r ibed  a ro le  in the 
m e c h a n i s m s  connecting the homonymous  o rgans  and s y s t e m s  of mo the r  and fetus [1, 3]. Consider ing the in- 
c r ea sed  natural  physiological  sens i t iza t ion  of the mothe r  during the per iod  of fetal  morphogenes i s  [2], it can 
be postulated that  neurosens i t i za t ion  of the mothe r  in the p r e s e n t  expe r imen t s  before  pregnancy may act  as  a 
s t imula to r  of the additional product ion of autoantibodies agains t  developing b ra in  t i s sue  in the per iod of neuro -  
e m b r y o g e n e s i s .  Auh~antibodies pass ing  through the p lacenta  f r o m  the mothe r  into the fetal  blood [6] may have 
a d i r ec t  inhibi tory act ion on development  of the ce l l s  of the ne rvous  sys t em,  and has been shown in nerve  t i s sue  
cul ture  expe r imen t s  [13]. 
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CYCLIC AMP METABOLISM IN THE LIVER OF NEWBORN RATS 

AFTER IRRADIATION DURING ORGANOGENESIS 

L. V. Slozhenikina,  L. P. Mikha i le t s ,  UDC 612.65:577.491:577.1 
L. A. F ia lkovskaya ,  and A. M. Kuzin* 

The level of adenylate cyclase (AC) and phosphodiesterase (PDE) activity and the r e se rve s  of 
cyclic AMP in the liver of newborn ra ts  were investigated in normal animals and after irradiation 
on the 9th day of embryonic development. After irradiation in a dose of 50 R the basal AC and 
PDE activity was reduced, but there was no change in the steady-state cyclic AMP content in 
the t issues.  The adrenalin-stimulated AC activity showed only a tendency to fall after i r radia-  
tion. It is suggested that at crit ical moments of development, when the hormonal inducer is 
present  in the l iver  of irradiated animals the conditions may be created for an increase in the 
cyclic AMP rese rves .  

KEY WORDS: adenylate cyclase; phosphodiesterase; cyclic AMP; rat  l iver;  ontogeny. 

The role  of cyclic AMP in the regulation of growth, proliferation, and morphological and enzymic dif- 
ferentiation has now been established [4-6, 8, 11]. Since these processes  are disturbed by the action of ionizing 
radiation of the body, it is interesting to study the state of the cyclic AMP system in order  to explain certain 
radiobiological effects. 

There  is evidence of the high radiosensitivity of the period of major organogenesis in the embryonic de- 
velopment of animals. Irradiation during this period, depending on dose, leads to a lower prenatal mortality 
than in the preimplantation period, so that it is possible to obtain progeny for investigation, although substantial 
disturbances of future development take place [9]. There  is no information in the l i terature  on cyclic AMP 
metabolism in newborn animals following irradiation of embryos in the period of organogenesis. 

The basal cyclic AMP level and activity of enzymes of its metabolism, namely adenylate cyclase (AC) 
and phosphodiesterase (PDE), in the l iver of newborn rats  were investigated after irradiation on the 9th day 
of embryonic development. 

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

Wistar ra ts  in heat were detected by vaginal smears  and mated with males in the ratio of 2 : 1. The 
following morning was taken as the beginning of pregnancy for females found to have spermatozoa. The animals 
were irradiated on the 9th day of pregnancy in a dose of 50 R on the GUB]~ (cobalt-60) apparatus, with a dose 
rate  of 23 R/ra in .  The l iver  of newborn rats  was used for the experiments.  
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