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In mos t  investigations the state of the hypothalamus - -  pituitary - -  adrenal cortex sys tem after  i r -  
radiation has been judged indirectly (from the content of cholesterol  and ascorbic acid in the adrenals,  of 
cor t icos teroids  in the blood, and of their  metabolic products in the urine, the ACTH concentrat ion in the 
blood, etc.), or  f rom the resul ts  of morphological  investigations [1, 2, 5, 6, 8, 9, 11]. 

Mateyko and Edelman [7] found that af ter  total i r radiat ion of ra ts  in a dose of 1000 R the ACTH con- 
tent in the pituitary rose  sharply during the f i rs t  hour and fell slightly below the normal  level 6 h af ter  
irradiat ion.  

In other experimental  conditions M. A. Larina [3] found no stat is t ical ly significant change in the 
ACTH content in the pi tui tary of rats  3 h af ter  i r radiat ion in a dose of 700 R. However, determination of 
the ACTH level in the pi tui tary alone is insufficient for  describing its reaction to irradiat ion.  Bearing in 
mind that the pi tui tary hormones are proteins or  peptides, O. V. Molotkov [4], investigated protein metabo-  
l ism in the pituitary of i r radiated animals by means  of labeled amino acids and discovered stat is t ical ly 
significant changes at various t imes af ter  i rradiat ion.  In this connection it was interest ing to examine 
whether the rate of synthesis of the individual pituitary hormones and, in par t icular ,  of ACTH is modified 
in the i r radiated animal. 

In the present  investigation ACTH synthesis in the pi tui tary of i r radiated animals was studied in ex- 
per iments  in vitro as shown by the incorporat ion of labeled amino acids into this polypeptide. 

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

Experiments  were ca r r i ed  out on 252 noninbred male rats  weighing 200-300 g. Whole-body i r r ad i a -  
tion was given on the RUM-11 x - r ay  therapy apparatus in a dose of 800 R. The conditions of i r radiat ion 
were:  voltage 180 kV, cur ren t  15 mA, f i l ters  A1 1 ram, Cu 0.5 ram, skin-focus distance 40 cm, dose rate 
25 r /min .  The rats  were killed by decapitation. The anter ior  lobes of the pituitaries were placed in the 
small  container (4-5 adenohypotheses per  container) of a Warburg ' s  apparatus containing 1 ml of basic 
Krebs-Ringer  solution and 2 #Ci of labeled amino acid. For  mos t  of the experiment  methionine-S ~5 was 
used. Para l le l  experiments  were ca r r i ed  out with glycine-C 14 and t y r o s i n e - l - C  14. The effect of the incu- 
bation medium on the velocity of incorporat ion of methione-S 35 into ACTH was f i rs t  studied. For  this pu r -  
pose each adenohypothesis was divided into halves, some halves were incubated in basic Krebs -Ringer  so-  
lution, and the other  halves were incubated in the same conditions in Kreb ' s -R inge r  phosphate (pH 7.2) with 
glucose (200 mg%). The degree of incorporat ion of the label was closely s imi la r  in both cases .  

Incubation was ca r r i ed  out in an a tmosphere  of 95~c O2 and 5% CO 2 (37.5 ~) with 130-150 oscillations 
pe r  minute for  3 h. The ACTH was isolated f rom the contents of the small  container by a slight modif ica-  
tion of the method [12] used to determine incorporation of phenylalanine-C t4 into ACTH in adrenalec tom-  
ized and normal  ra ts .  An ACTH prepara t ion  from the Leningrad Medical Prepara t ions  Fac to ry  was used 
as c a r r i e r .  Centrifugation after  precipi tat ion with NaC1 and acetone was replaced by passage through a 
Schott No. 3 fi l ter.  The hydroxycellulose was washed on a Bt~chner funnel. 

The radioactivi ty was measured  with a T-25 BFL end-type counter in a thin layer.  The counting 
per iod guaranteed an e r r o r  of not more  than 5%. 
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TABLE 1. Radioac t iv i ty  of ACTH (in p u l s e s / r a i n / 1 0 0  m g  p i tu i t a ry  
t issue)  I so la ted  a f te r  Incubat ion of P i tu i t a r i e s  with Labe led  Amino 
Acids  (2 ttCi p e r  conta iner) ,  M•  

irradiatio n . Time after 

Amino acid Normal [ diately 3 days 1day 3 days I 5,days 

1 
Methionine-S ~ 1234___96 [i191+_93 1227+_79 )62• 1053_+1461(320-+74 

P -- I P>0,5 P>0,5 P>0,2 P>0,2 I P>0,5 

I 

Tvrosine-C t4 442_+ 37 452+_ 39 359-+ 20 " p  P>0,5 P>0,2 

Adrene- 
lectomy 

2101_+ 108 
<0,001 

To show that  the rad ioac t iv i ty  of the i so la ted  ACTH was  a s soc i a t ed  with it and not with nonspec i f ic  
contaminat ion ,  3 e x p e r i m e n t s  w e r e  c a r r i e d  out with incubat ion of m u s c l e  t i s sue .  The weighed sample  c o r -  
r e sponded  roughly to the s amples  of the p i tu i t a r i e s  and the t i s sue  was  cut into p i eces  of app rox ima te ly  the 
same  s ize  as  the p i tu i t a r i e s .  Incubat ion and isola t ion of the ACTH f rac t ion  on the c a r r i e r  w e r e  c a r r i e d  
out as  d e s c r i b e d  above.  In these  expe r imen t s  the '~ACTH f r ac t ions"  showed no rad ioac t iv i ty .  

The reproduc ib i l i ty  of this  method  of i so la t ion of ACTH was  a l so  checked.  F o r  this  p u r p o s e  25 p i t -  
u i t a r i e s  w e r e  incubated in 3 con ta iners ,  a f te r  which a total  homogena te  was  p r e p a r e d  f r o m  them by m e a n s  
of a manua l  g l a s s  homogen ize r ,  and ACTH was  i so la ted  f r o m  six equal  p a r t s  of the  homogena te  by the 
me thod  d e s c r i b e d  above.  The rad ioac t iv i ty  of these  s amples  (1 m l  of the h y d r o c h l o r i c  ex t r ac t  was  p laced  
on the t a r g e t  in each  case)  va r i ed  within v e r y  n a r r o w  l imi t s  (from 50 to 59 pu l ses / r a in ) .  

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

The r e su l t s  e x p r e s s e d  as rad ioac t iv i ty  of ACTH in p u l s e s / r a i n / 1 0 0  m g  f r e s h  p i tu i t a ry  t i s sue  a re  
given in Table  1. As Table  1 shows,  at none of the t imes  studied (3 h, 1, 3, and 5 days,  and immed ia t e ly  
a f te r  i r rad ia t ion)  w e r e  s igni f icant  changes  o b s e r v e d  in the r a t e  of i nco rpo ra t i on  of me th ion ine -S  35 into 
ACTH c o m p a r e d  with n o r m a l .  This  was  a lso  t r u e  of t y r o s i n e - l - C  it. 

The re  was  a sha rp  d i f fe rence  in the level  of i nco rpo ra t ion  of the va r ious  labeled amino ac ids  used  
into ACTH. The inco rpo ra t ion  of me th ion ine -S  3~ was  the g r e a t e s t  of all.  In the case  of g l y c i n e - i - C  14, five 
experiments were carried out on normal rats and three experiments on irradiated (3rd day after irradia- 
tion) animals. In no ease was incorporation of the label observed into the isolated ACTH fraction. This 
phenomenon is difficult to account for, for the amino acid composition of rat ACTH has not been studied. 
The suggestion of loss of label as the result of decarboxylation of glyeine-l-C 14 was invaiid, because gly- 
eine was incorporated into the protein fraction remaining in solution in 0.i N acetic acid after adsorption 
of the ACTH onto hydroxycellulose even to a slightly greater degree than methionine-S aS. 

A statistically signifieant increase in the rate of synthesis was observed in these experiments and 
also by other authors [12], in adrenalectomized rats 7-10 days after the operation. This intensification 
of ACTH synthesis may be associated with the formation of actively synthesizing cells after adrenaleetomy 
[i0]. Irradiation, however, judging by the results obtained, causes no significant disturbanees in ACTH 
biosynthesis in vitro. This conclusion is valid for the experiments in whieh the pituitary was extracted 
from the animals at various times after irradiation. It is possible, of course, that in the intact organism, 
ACTH biosynthesis follows a different course from that in vitro, but the experiments on adrenaleetomized 

animals shows conclusively that the changes arising after the operation are reflected in the activity of the 
enzyme system when determined in vitro. 
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