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Intensive incorporat ion of u rac i l -C  14 and methionine-S ~ into the protein fract ion of the 
adrenal  cor tex  under the influence of ACTH is combined with high activi W of the enzymes 
steroid-3fl-ol  dehydrogenase and NADP-H 2 diaphorase.  The stimulant action of ACTH on 
s tero idogenes is  is based on intensification of the biosynthesis  of enzyme proteins through 
a mechanism of increased  RNA metabol ism.  

Information in the l i t e ra ture  on the action of ACTH on r ibonueleoprotein and protein metabol ism is 
ex t remely  contradic tory  (see the survey by Bransome [3]). 

A his tochemical  study has been made of enzymes  part icipating in steroid biosynthesis  and in the 
general  metabol ism of the adrenocor t ica l  cel ls .  

* Deceased.  

Fig. 1. Cholesterol  in zona fasciculata  of the adrenal cortex:  
a) control;  b) reduction of c rys t a l s  3 h after a single injection 
of ACTH; c) low content of choles terol  10 days after beginning of 
AC TH injections; d) high concentrat ion ofbi ref r ingent  mater ia l  
after  5 days of ACTH injections. Polar izat ion microscopy,  72• 
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T A B L E  1. E n z y m e  A c t i v i t y  of C e l l s  of Zona  F a s c i c u l a t a  ( l o g a r i t h m i c  

s c a l e  of  m i c r o p h o t o m e t e r )  

Gronp of 
animals 

C o n t r o l  

Receiving: 
ACTH 
injec- 
tions 

Duration 
of injec- 
tion of 
2ol'nlone 

Single 

5 days 

I0 days 

Steroid- 35- ol de- 
hydrogenase 

M-C-m I P 

47,6• --  

85,6--- 1,38 <0,001 

78,2• <O,OOl 

73,8• 1,49 <0,001 

NADP. H~ diaphorase Succinate dehydrogenase 

M_+_m 

85,3• 1,06 

I 
M+_m I ' P 

89,2• 1,05 --  

125,2• 1,81 <0,001 

108,0• <0,01 

102,6• 1,78 <0,01 

<0,05 

<0,02 

<0,001 

87,5- + 1,42 

94,3-+ 1,39 

104,6- + 1, t5 

T A B L E  2. 
P r o t e i n  of A d r e n a l  C o r t e x  (M• 

R a d i o a c t i v i t y  (pu l se s /min /mg}  of Nat ive  T i s s u e  and To ta l  

Uracil- C t4 Methionine- S ~s 

Group of animals native tissue protein 

Control I _ 2 166-+217 1 160• 

Duration of 
injection of 
hormone 

I 
Receiving ACTH ] Single 

injections t 6 days 
10 days 

native tissue protein 

30,3• 11,3-+2,6 

110,3-+ 12,3 20,0-+4,8 
114,6-++-8,3 23,1___3,2 
68,2-+ 8,2 15,6_ + 1,7 

1 944-+ [66 
3 047-+ i96 
2 950• 104 

1 661-- + 126 
1 986• 152 
1 661 -+ 130 

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

W i s t a r  r a t s  r e c e i v e d  a s ing le  i n j ec t i on  of ACTH (3 un i t s /100  g body  weight)  o r  r e p e a t e d  i n j e c t i o n s  fo r  
5 and 10 d a y s .  To d e t e r m i n e  the  r a t e  of b i o s y n t h e s i s  of RNA and s u l f u r - c o n t a i n i n g  p r o t e i n s ,  the  a n i m a l s  
w e r e  i n j e c t e d  wi th  u r a c i l - C  14 (0.5 /~Ci/g 3 h b e f o r e  s a c r i f i c e )  o r  m e t h i o n i n e - S  35 (1 #Ci /g  6 h b e f o r e  s a c r i -  
f i ce ) ,  r e s p e c t i v e l y .  The  c o r t i c a l  s u b s t a n c e  of the  a d r e n a l s ,  f r e e d  f r o m  m e d u l l a r y  t i s s u e ,  w a s  e x a m i n e d  
r a d i o m e t r i c a l l y  and t r e a t e d  b i o c h e m i c a l l y  to ob t a in  the  t o t a l  p r o t e i n  f r a c t i o n .  W e i g h e d  s a m p l e s  of the  d r i e d  
p r o t e i n  w e r e  a l so  e x a m i n e d  r a d i o m e t r i c a l l y  wi th  a T - 2 5 - B  FL e n d - w i n d o w - t y p e  c o u n t e r .  G lands  f i xed  in 
C a r n o y ' s  f lu id  and e m b e d d e d  in p a r a f f i n  w a x  w e r e  u s e d  fo r  the  h i s t o c h e m i c a l  d e t e c t i o n  of r i b o n u c l e o p r o -  
t e i n s  and s u l f u r - c o n t a i n i n g  p r o t e i n s .  P h o s p h o l i p i d s ,  k e t o s t e r o i d s ,  and c h o l e s t e r o l  w e r e  d e t e c t e d  in a d r e n -  
a l s  f i x e d  in c a l e i u m - f o r m o l  (by p o l a r i z a t i o n  m i c r o s c o p y ) .  Some unf ixed  f r o z e n  g l a n d s  w e r e  u s e d  fo r  the  
h i s t o c h e m i c a ]  d e t e r m i n a t i o n  of e n z y m e  a c t i v i t y .  R e a c t i o n s  fo r  s t e r o i d - 3 / 3 - o l  d e h y d r o g e n a s e  [4], fo r  
N A D P .  H z d i a p h o r a s e  [2], and fo r  s u c c i n a t e  d e h y d r o g e n a s e ,  by  N a c h l a s '  me thod ,  w e r e  c a r r i e d  out on f r o -  
zen  s e c t i o n s .  The i n t e n s i t y  of  the  h i s t o c h e m i c ~ l  r e a c t i o n s  fo r  r i b o n u c l e o p r o t e i n s ,  p r o t e i n s ,  p h o s p h o l i p i d s ,  
and  k e t o s t e r o i d s  w a s  e s t i m a t e d  by  m e a n s  of an a u t o m a t i c  e x t i n c t i o n  r e c o r d e r  wi th  E R J - 1 0  i n t e g r a t o r .  A c -  
t i v i t y  of the  e n z y m e s  w a s  d e t e r m i n e d  in the  s e c t i o n s  f r o m  r e a d i n g s  on the l o g a r i t h m i c  s c a l e  of the  M F - 3  

m i c r o p h o t o m e t e r .  

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

The con ten t  of sudanoph i l i c  m a t e r i a l  in a l l  Zones of the  c o r t e x  fe l l  s h a r p l y  a f t e r  a s ing le  i n j ec t i on  of 
ACTH.  2~he d e c r e a s e  w a s  p a r t i c u l a r l y  m a r k e d  in the  zona  g l o m e r u l o s a ,  which  l o s t  i t s  d i s t i n c t i v e  c h a r a c -  
t e r .  C e l l s  of the  zona  f a s c i c u l a t a  r e t a i n e d  a v e r y  s m a l l  n u m b e r  of t i ny  l i p i d  d r o p l e t s .  The  con ten t  of k e t o -  
s t e r o i d s  in both  z o n e s  f e l l  a p p r e c i a b l y .  T h e r e  w a s  a l s o  a r e d u c t i o n  in the  n u m b e r  of l a r g e  c h o l e s t e r o l  
c r y s t a l s ,  w h e r e a s  the  s m a l l  a c c u m u l a t i o n s  of b i r e f r i n g e n t  m a t e r i a l  r e m a i n e d  unchanged  ( F i g s .  l a ,  b ,  c).  

A s ing le  i n j e c t i o n  of ACTH c a u s e d  a s h a r p  i n c r e a s e  in the  i n t ens i t y  of the  r e a c t i o n s  fo r  s t e r o i d - 3 f l - o l  
d e h y d r o g e n a s e  and NADP .H 2 d i a p h o r a s e  (Tab le  1). Succ ina te  d e h y d r o g e n a s e  a c t i v i t y ,  on the  o t h e r  hand ,  
w a s  s u b s t a n t i a l l y  unchanged .  Ac t iv i t y  of s t e r o i d - 3 f l - o l  d e h y d r o g e n a s e  and NADP �9 H 2 d i a p h o r a s e  r e m a i n e d  
h igh  c o m p a r e d  wi th  the  c o n t r o l  t h r o u g h o u t  the  e x p e r i m e n t ,  a l though a f t e r  1 0 d a y s  i t  showed  a d i s t i n c t  t e n d e n c y  
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to diminish.  The intensi ty of the reac t ion  for  succinate dehydrogenase  was  inc reased  5 and, in pa r t i cu la r ,  
10 days  af ter  the beginning of the ACTH inject ions.  

Radiobiochemica l  ana lys i s  of the m a t e r i a l  showedthat  ACTH s t imula tes  the incorpora t ion  o f u r a c i l - C  i4 
and methionine-S 3~ into the pro te in  f rac t ion  and native t i s sue  of the adrenal  cor tex  (Table 2). The max i -  
mal  effect  of ACTH in s t imulat ing b iosynthes is  of r ibonucleopro te ins  and sulfur-containing pro te ins  was 
exhibited a f te r  r epea ted  inject ions [1]. The intensity of the h i s tochemica l  r eac t ions  for  RNA and SH-SS 
groups  va r i ed  in accordance  with the dynamics  of incorpora t ion  of u r ac i l -C  1~ and methionine-S 35. These  
r eac t ions  can thus be r ega rded  as additional c r i t e r i a  of the level  of b iosynthes is  of RNA and pro te ins  [1]. 

The r e s u l t s  of these expe r imen t s  thus show that the initial effect  of ACTH on adrenocor t i ca l  ce l l s  is 
mani fes ted  not only by the mobi l iza t ion of hormona l  ma te r i a l ,  but also by s imul taneous s t imulat ion of bio-  
synthes is  of enzyme pro te ins  ca ta lyzing s teroid  format ion .  The s t imulant  effect  of p i tu i tary  cor t ico t rop in  
on s t e ro idogcnes i s  is  based  on inc reased  b iosynthes is  of enzyme prote ins  through a m e c h a n i s m  of in- 
c r e a s e d  RNA metabo l i sm.  

1. 

2. 
3. 
4. 
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