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The p r i m a r y  r e sponse  of the hypophyseo-adrena l  s y s t e m  to i r rad ia t ion  in doses  of 650 ,850 ,  
and 1,000 R was studied.  The p r i m a r y  r e sponse  of act ivat ion of hormone  format ion  and s e -  
c re t ion  in the adrena ls  of the i r rad ia ted  r a t s  was shown to be b iphas ic  in c h a r a c t e r  during 
the f i r s t  few hours  a f te r  exposure .  The f i r s t  phase of the ea r ly  r e sponse  appeared  5 rain 
a f t e r  i r rad ia t ion ,  the second 1-5 h a f te r  whole-body i r rad ia t ion  with al l  doses  of ionizing r a -  
diation used. It is postulated that the f i r s t  phase of the ea r ly  r e sponse  is the ord inary  non- 
specif ic  s t r e s s  reac t ion ,  which a lso  takes place in r e sponse  to other  e x t r e m a l  s t imuli ,  while 
the second phase is evidently spec i f ic  for  i r rad ia t ion  and is induced by d is turbances  taking 
place during the "latent  per iod of radia t ion  s i ckness . "  

Ionizing radia t ion  is  known to cause  an inc rease  in hormone  fo rmat ion  and in the sec re t ion  of cor t i -  
cos te ro ids  in the adrena ls  of r a t s  during the f i r s t  few minutes  a f t e r  exposure  [4, 10]. As previous  exper i -  
ments  have shown, an inc reased  level  of co r t i cos t e rone  is obse rved  both in the pe r iphe ra l  blood p l a sma  of 
r a t s  and also in the adrena l s  during the f i r s t  20 min a f t e r  i r rad ia t ion  in a dose of 650 R [4]. At the s ame  
t ime,  in mos t  invest igat ions of adrena l  act ivi ty  during i r rad ia t ion  it  is pointed out tha t  the " p r i m a r y  ac t iva-  
tion r e s p o n s e "  a r i s e s  1-5 h a f t e r  i r r ad ia t ion  [1, 3, 13]. The data in the l i t e ra tu re  on the t ime of onset  of 
ac t iva t ion  and the dynamics  of the changes in adrenal  act ivi ty  during the f i r s t  few hours  a f t e r  i r rad ia t ion  
a r e  thus c l ea r ly  con t rad ic to ry .  

The object  of the p re sen t  invest igat ion was to study the dynamics  of changes in hormone  format ion  
and s e c r e t i o n  in the adrena ls  of r a t s  during the f i r s t  few minutes  and hours  a f te r  i r rad ia t ion .  

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

Exper imen t s  were  c a r r i e d  out on 280 noninbred male  albino ra t s  weighing 200-250 g. The animals  
were  subjected for  14 days to mock  i r rad ia t ion  so as to habituate them to the exper imenta l  situation. They 
were  then divided into 4 groups:  the an imals  of g roup  1 (control) r ece ived  mock i r radia t ion;  the r a t s  of 
groups  2, 3, and 4 were  i r r ad ia t ed  in doses  of 650 ,850 ,  and 1,000 R, r e spec t ive ly ,  by means  of an EGO-2 
appara tus .  True  and mock i r rad ia t ion  were  given a t  the same  t ime of day. The r a t s  were  sac r i f i ced  by d e -  
capitat ion 5 rain and 20 min and 1, 2, 3, 4, 5, and 6 h a f t e r  t rue  or  mock  i r rad ia t ion .  Cor t icos te rone  in the 
p l a sma  and adrena l s  was de te rmined  f tuo romet r i ca l ly  [6, 9, 11]. F luorescence  was measu red  by means  of 
a Hitachi  MPF-2A s pec t ro f l uo rom e t e r  a t  wavelengths of exci ta t ion of 470 nm and f luorescence  of 530 nm. 
Student 's  c r i t e r i on  was used for  the s ta t i s t i ca l  ana lys i s .  

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

Activation of hormone  fo rmat ion  and sec re t ion  in the adrenal  cor tex  was v i r tua l ly  absent  in the r a t s  
of group 1 rece iv ing  mock  i r rad ia t ion ,  indicating that  the an imals  were  adequately adapted to the exper i -  
menta l  conditions (Fig. 1,, 1; Fig. 2: 1). In the r a t s  of groups  2, 3, and 4, i r r ad ia t ed  in doses  of 650, 850, 
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Fig. 1. Dynamics  of changes in co r t i cos t e rone  concentra t ion in p las-  
ma of r a t s  during f i r s t  few hours  a f t e r  i r rad ia t ion :  1) mock  i r r ad i a -  
tion; 2) dose 650 R, 3) 850 R, 4) 1,000 R. Confidence l imi ts  for  P 
0.05. Absc i s sa ,  t ime a f te r  i r radia t ion;  ordinate ,  co r t i cos t e rone  con- 
cent ra t ion  (in pg/100 ml p lasma) .  

Fig. 2. Dynamics  of changes in co r t i cos te rone  concentra t ion in ad re -  
nals during f i r s t  few hours  af ter  i r rad ia t ion .  Ordinate ,  co r t i cos t e rone  
concentra t ion  in adrena ls  (in p g / g  adrenal  t i ssue) .  Remainder  of leg-  
end as in Fig. 1. 

and 1,000 R, r e spec t ive ly ,  a b iphas ic  r e sponse  of ac t ivat ion of adrena l  act iv i ty  was obse rved  during the 
f i r s t  few hours  a f t e r  i r rad ia t ion .  The f i r s t  phase of the ea r ly  r e sponse  appeared  during the f i r s t  5 rain, 
when the co r t i cos t e rone  level  rose  both in the blood and in the adrenals ;  this phase was of high intensi ty 
but shor t  durat ion (Fig. 1, 2-4,  Fig. 2, 2-4).  The co r t i cos te rone  concentra t ion  both in the p l a sma  and in the 
adrena l s  fell 20 rain a f t e r  i r r ad ia t ion  in a dose of 650 R and 40 rain a f t e r  i r r ad ia t ion  in doses  of 850 and 
1,000 R and it was indis t inguishable  f r o m  the initial  level .  The second phase of ac t ivat ion of hormone for~- 
mat ion and cor t i eos te ro id  s e c r e t i o n  then took place in the adrena l s  of the i r r ad ia ted  an imals  whatever  the 
dose of i r rad ia t ion  given (Fig. 1, 2-4; Fig. 2, 2-4) becoming  vis ible  1-5 h a f t e r  i r rad ia t ion .  

The r e su l t s  of these expe r imen t s  thus show that  the ea r ly  r e sponse  of ac t ivat ion of adrena l  act ivi ty  
to i r rad ia t ion  cons is t s  of two phases  of act ivat ion of ho rmone  format ion  and secre t ion ,  whereas  in the ove r -  
whelming ma jo r i t y  of invest igat ions a imed at  studying the dynamics  of s t r e s s  reac t ions  to var ious  ex t r ema l  
s t imul i ,o ther  than i r rad ia t ion , the  monophasic  c h a r a c t e r  of these r e s p o n s e s  during the f i r s t  few hours  af ter  
exposure  is emphas ized  [5, 8, 12]. The rapid  intensif icat ion of hormone format ion  and sec re t ion  during 
i r rad ia t ion  demons t r a t ed  in the p re sen t  invest igat ion is in a g r e e m e n t  w[th data in the l i t e ra tu re  [10], but no 
mention is made in the invest igat ions cited of the phasic c h a r a c t e r  of changes in act ivi ty  of the hypophyseo-  
ad renoco r t i ca l  s y s t e m  during the f i r s t  few hours  a f t e r  i r rad ia t ion .  This may  be because  in the p re sen t  
invest igat ions more  frequent  t ime in te rva l s  were  used when studying hypophyseo-ad renocor t i ca l  act ivi ty  
during the f i r s t  few hours  af ter  exposure  to ionizing radia t ion.  The f i r s t  phase of the ea r ly  r e sponse  is 
evidently an o rd ina ry  nonspecif ic s t r e s s  reac t ion ,  such as is found in r e sponse  to the action of widely dif- 
fe ren t  pathogenic agents  [5, 8, 12]. The second phase of the ea r ly  r e sponse ,  however ,  is probably specif ic  
for  i r rad ia t ion  and is produced by the pathological  p r o c e s s e s  which take place during the "latent  per iod of 
radia t ion  s i c k n e s s "  (i.e., breakdown of lymphoid t i ssue ,  b iochemica l  d i s tu rbances  in s eve ra l  o rgans  and 
sy s t ems ,  etc.) [2, 7]. 
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