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Within a few hours  and on the 4th day after  whole-body y - r a y  i r radiat ion of rabbits  in a dose of 800 R 
a fraction of free l l - hyd roxyco r t i cos t e ro id s ,  not bound with protein, appears  in the blood. Investigation of 
the binding capacity of the cor t icos teroid-binding plasma globulin of the blood suggests  that the appearance 
of the free hormone fract ion during the f i rs t  few hours  of i r radiat ion is due to a marked increase  in the to- 
tal cor t icos tero id  concentration, whereas  dissociat ion of the pro te in-s te ro id  complex at the height of rad ia-  
tion s ickness  is d i rect ly  associa ted  with a dec rease  in the binding capacity of the cor t icosteroid-binding 
globulin. 

At the height of acute radiation s ickness  a period of increased glucocort icoid activity is observed, 
accompanied by an inc rease  in the hormone concentrat ion of the blood [7, 9, 11], which has an adverse  ef- 
fect on the course  and outcome of the radiat ion sickness [2, 8, 15]o 

Previous  investigations showed [1] that a hypercor t icoid  state can be observed in animals  even with a 
normal  blood hormone level as  the resul t  of disturbance of the bond between the hormones  and plasma pro-  
teins, leading to the appearance of a free (biologically active) s teroid fract ion in the an imals '  blood. 

To study the mechanism of this phenomenon experiments  were ca r r i ed  outto de te rmineby  a di rect  me-  
thod the quantity of hormone which canbe bound with the p lasma proteins,  i.e., to es t imate  the r e s e rve  binding ca-  
pacity o f  the cor t icos tero id-binding globulin (CBG) of the b loodplasma inthe course  of acute radiat ion s ickness.  

EXPERIMENTAL METHOD 

Experiments were carried out on male chinchilla rabbits weighing 2.5-3 kgo Acute radiation sickness 
was produced by CoG~ on a type EGO-2 apparatus (dose 800 R, dose rate 600.03 R/rain). 
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Fig. 1o Concentration of l l - h y -  
d roxycor t i cos te ro ids  and binding 
capacity of CBG in rabbi t s '  blood 
in the course  of acute radiat ion 
s ickness.  1) Total hormone level 
(in pg%) ; 2) binding capacity of 
CBG (pg%); 3) free hormone f r a c -  
tion (in %). 

All the animals  died with manifestat ions of acute radiation sick- 
ness.  The concentrat ion of eor t ieos te ro ids  was determined by Guill- 
emin ' s  f luorometr ie  method [10]. The binding capacity of the p lasma 
CBG was studied by the gel- f i l t ra t ion method descr ibed by De Moor 
and co -worke r s  [5]. 

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

In healthy rabbi ts  all the cor t i cos te ro ids  circulat ing in the 
blood are  bound vir tual ly completely with the p lasma prote ins .  De- 
terminat ion of the binding capacity of the CBG showed (Fig. 1) that 
the mean normal  value of this index is  13.1 pg%. The cor t ieos teroid  
concentrat ion was elevated 1.5-2 h af ter  i r radiat ion.  As previous  
exper iments  showed, the free hormone fraction at this period reached 
on the average 18% of the totaI content of cor t icosteroids~ Meanwhile 
the binding capacity of the CBG was a lmost  unchanged f rom normal  
(12.1 #g%). 

(Presented by Active Member of the Academy of Medical Sciences of the USSR P.  D. Gorizontov). 
Transla ted  f rom Byulleten'  ~ksper imenta l 'no i  Biologii i Meditsiny, Vol. 67, No. 1, ppo 28-30, January,  
1969. Original ar t ic le  submitted January  7, 1968. 
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The appearance  of the f ree  hormone f rac t ion  was due to an i nc rea se  in the total level  of c o r t i c o s t e r -  
oids in the blood 1.5-2 h a f te r  i r rad ia t ion  as  the r e su l t  of act ivat ion of the function of the p i t u i t a r y - a d r e n a l  
sys t em.  

In an ima l s  exposed to s t r e s s o r s  other  than radia t ion  (anesthesia,  admin is t ra t ion  of ACTH, cor t isone,  
etc.), the observed  act ivat ion of adrena l  function a lso  is  a t t r ibutable  to biological ly act ive s t e ro ids  [3, 6, 13], 
the binding capaci ty  of the CBG remain ing  unchanged [5]. 

On the 4th day a f te r  i r r ad ia t ion  definite d issoc ia t ion  of the p r o t e i n - s t e r o i d  complex was observed .  
About 30% of the total  content of hormone was in a f ree  s ta te .  The appea rance  of this  f ree  hormone  f rac t ion  
was obse rved  against  the background of a normal  blood s te ro id  concentrat ion,  which can probably  give r i s e  
to a hypercor t i co id  s ta te .  Invest igat ion of the binding capaci ty  of the CBG showed that the appea rance  of the 
f r ee  s te ro id  f rac t ion  was due to a sha rp  d e c r e a s e  in i t s  binding capaci ty  (4.8 pg%). 

On the 8th day a f te r  i r radia t ion ,  the f ree  hormone f rac t ion  was reduced (11o7%), and in m o r e  than half  
of the an imals  no f ree  f rac t ion  could be de te rmined .  The binding capaci ty of the CBG at this per iod r e -  
mained low (mean 5.7 #g%)o Simultaneous de te rmina t ion  of the binding capaci ty  of the CBG and the f ree  hor -  
mone f rac t ion  in the r abb i t s  showed that when the binding capaci ty  of the CBG exceeded the total  hormone  
level  in the blood, the f r ee  f rac t ion  was absent ;  if the r e s e r v e s  of binding capaci ty  of the CBG were  below 
the total  hormone  level ,  a f ree  f rac t ion  could be detected.  Despite  the absence  of act ive hormone  in this  
per iod of radia t ion s ickness ,  the r e s e r v e  capaci ty  of the CBG was lowered below the control  level,  so t h a t  
s t r e s s o r  action agains t  this  baekgound could cause the appearance  of the f ree  f rac t ion  in cons iderable  
quantity.  

The poss ib i l i ty  is  not ruled out that changes in the binding capaci ty  of the CBG observed  a f t e r  i r r ad i -  
ation a r e  a s soc ia ted  with d i s tu rbances  of pro te in  metabo l i sm,  mainly of g lycoprote in  me tabo l i sm.  

In some pathological  s ta tes  (multiple myeloma,  nephrot ic  syndrome,  c i r r h o s i s  of the l iver ,  exudative 
enteropathy) the lower ing of the binding capaci ty  of the CBG is due, in the opinion of many  inves t iga to r s  
[4, 5, 14], to a d e c r e a s e  in the u-g lobul in  f rac t ion  (the place of local izat ion of the CBG). In radia t ion s i ck-  
ness ,  c h a r a c t e r i z e d  by a d i s turbance  of p ro te in  metabo l i sm,  an i nc r ea se  in the level  of ~ -  and f l -globulin 
is obse rved  [12, 161. However,  the genera l  i n c r e a s e  in these  f rac t ions  is not re f lec ted  in changes in the 
content of CBGo 

It i s  p robab ly  mos t  logical  to r e g a r d  the change in the binding capaci ty  of the CBG as  the r e su l t  of 
s t ruc tu ra l  changes in the pro te in  molecu les  a f t e r  exposure  to i r rad ia t ion .  
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