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Int ravenous  injection of ACTH into r a t s  (and, to a l e s s e r  degree ,  into mice  and dogs) before  i r r ad i a -  
tion has  a p ro tec t ive  act ion,  reducing mor t a l i t y  and causing a l ess  s eve re  leukopenla~ During the f i r s t  few 
hours  a f te r  i r rad ia t ion  the content of l l - h y d r o x y c o r t i c o s t e r o i d s  in the an imals  rece iv ing  ACTH was h igher  
than in the cont ro ls .  

The d i scovery  of per iodic  changes in act ivi ty  of the p i t u i t a ry - -  adrenal  sys t em in acute radia t ion 
s ickness  [2, 7] s t imula ted  s tudies  of the poss ib i l i ty  of us[ng ACTH in this d i sease .  However ,  the many  in- 
ves t iga t ions  of the e f fec t iveness  of prophylact ic  hormone  adminis t ra t ion  yielded conflict ing r e su l t s  [1, 3, 
4, 5]. Stimulation of s te ro id  production can be achieved mos t  rap id ly  by intravenous injection of the h o r -  
mone.  Accordingly,  an invest igat ion was c a r r i e d  out in which single intravenous injections of ACTH were  
given immedia t e ly  before  i r rad ia t ion .  

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  were  c a r r i e d  out on mice ,  r a t s ,  and dogs. The animals  were  i r rad ia ted  on the EGO-2 
appara tus  with Co 6~ ~ - r a y s  in doses  of 300 R for  dogs,  600 R for  r a t s ,  and 700 R for  mice ,  at  a dose r a t e  
of 586.9-725 R / r a in .  ACTH was injected into the mice  and r a t s  15 rain before  i r rad ia t ion ,  and into the 
dogs 30 min before  i r rad ia t ion ,  in a dose of 1 un i t / kg  body weight for  r a t s  and dogs and 10 u n i t s / k g  body 
weight for  mice~ The e f fec t iveness  of ACTH was judged f r o m  the cl inical  cou r se  of the d i sease ,  changes 
in the blood morphology,  and the surv iva l  r a t e  of the animals .  

The level  of l l - h y d r o x y c o r t i c o s t e r o i d s  ( l l -HC)  in the blood was de te rmined  by a f l uo romet r i c  m e -  
thod [6] before  injection of ACTH, and before  and at var ious  t imes  a f te r  i r radia t ion.  

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

Injection of ACTH reduced the mor t a l i t y  of the expe r imen ta l  an imals  by half. In the contro l  group 
10 of the 58 mice  (17.7%) survived,  compared  with 12 of 35 mice  (34.3%) in the expe r imen ta l  group. How- 
eve r ,  the d i f ference  between these mean  values is not s ta t i s t i ca l ly  significant.  

The prophylac t ic  admin is t ra t ion  of ACTH was much m o r e  effect ive in ra t s :  none of the 12 an imals  
rece iv ing  the hormone  died, whereas ,  in the contro l  group, only 28 of the 53 r a t s  survived (52.7%, P < 
0.001). 

No data concerning the prophylact ic  use of ACTR against  radia t ion s ickness  in dogs could be found 
in the access ib le  l i t e ra tu re .  In the p re sen t  expe r imen t s  5 of the 6 dogs rece iv ing  ACTH survived  (com- 
pared  with 9 of the 16 control  animals) .  

The dynamics  of changes in the leukocyte count in the per iod af ter  i r rad ia t ion  was s i m i l a r  in the ex-  
pe r imen ta l  and control  an imals ,  but as a rule  the leukocyte count was higher in an imals  rece iv ing  ACTH 
than in the control  (Table 1). 

P r e l i m i n a r y  admin is t ra t ion  of ACTH prevented the development  of s eve re  leukopenia,  e spec ia l ly  in 
the f i r s t  two weeks a f te r  i r radia t ion .  

(Presented by Academic ian  of the Academy of Medical Sciences of the USSR P. D. Gorizontov.)  T r a n s -  
lated f r o m  Byulle ten '  l~ksperimental ,noi  Biologii i Meditsiny,  Vol. 68, No. 9, pp. 30-32,  Sep tember ,  1969. 
Original  a r t i c le  submit ted June 21, 1968. 
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The blood l l - H C  level  in the dogs rece iv ing  ACTH 
1-2 h af ter  i r rad ia t ion  was higher (18-19 ~g%) than in 
the cont ro ls  (8-8.5 #g%), No significant  difference be-  
tween the l l - H C  concentra t ion in the blood of the expe r i -  
menta l  and control  dogs was found 1, 3, 7, 12, and 20 
days af ter  i r radia t ion .  

If ACTH was given by daily in t r amuscu la r  injec- 
tion (1 u n i t / k g  body weight) during the week before  i r -  
radia t ion,  the pro tec t ive  ef fec t  of the hormone  was less  
marked:  two of the four an imals  died, i .e. ,  the m o r t a l -  
ity was identical  in the control  and exper imenta l  groups.  

It can be concluded f r o m  analysis  of the r e su l t s  
that a single s t imulat ion of s teroid  production immedi -  
a tely before  i r rad ia t ion  has  a definite pro tec t ive  action. 
It is probable  that an excess  of glucocor t icoids  in the 
body at the t ime of i r rad ia t ion  and for  the f i r s t  few 
hours  t he rea f t e r  p lays  a definite ro le  in the mechan i sm 
of the prophylact ic  effect  of ACTH. 
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