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Effect of Corticosterone on the Incorporation of Tritiated Orotate into Adrenocortical Cells of Hypo- 
physectomized ACTH-Treated Rats 

N u m e r o u s  l ines of ev idence  ind ica te  t h a t  t he  s te ro id-  
h o r m o n e s  i n h i b i t  t h e  p ro t e in  syn thes i s  in  ad rena l  q u a r t e r s  
in v i t ro  a n d  also t h e  A C T H  s t i m u l a t i o n  of cor t i cos te rone  
p r o d u c t i o n  1-4. I t  seems adv i sab le  to  ver ify,  b y  q u a n t i t a -  
t i ve  a u t o r a d i o g r a p h i c  me thods ,  w h e t h e r  also in v ivo  t h e  
cor t icos tero ids  h a v e  a d i rec t  i n h i b i t o r y  effect  on  t h e  
p ro t e in  syn thes i s  of ad renocor t i ca l  cells. I n  o rder  to avo id  
a possible  ind i rec t  ac t ion  of cor t icos tero ids  a t  t he  h y p o t h a -  
l amo-hypophys i a l  axis, h y p o p h y s e c t o m i z e d  A C T H - t r e a t e d  
r a t s  were used. The  a u t o r a d i o g r a p h i c  a p p r o a c h  was chosen  
because  i t  also a l lowed a morpho log ica l  a s ses smen t  of t h e  
ac t ion  of t he  cor t i cos te ro ids  on  t h e  ad renocor t i ca l  cells. 

Materials  and methods. 40 male  rats ,  Sp rague -Dawley  
de r ived  (200 g), were h y p o p h y s e c t o m i z e d  b y  t he  p a r s -  
p h a r y n g e a l  a p p r o a c h  a n d  t r e a t e d  w i t h  A C T H  (10 I U / k g /  
die) for  9 consecu t ive  days.  T h e y  were d iv ided  in to  4 
e x p e r i m e n t a l  groups.  One group  served  as a control .  The  
o the r s  were g iven  i.p. in jec t ions  of 5, 10 a n d  20 m g / k g  of 
cor t icos terone,  respect ively ,  3 h before  be ing  sacrificed. 
I n  addi t ion ,  each  group  of an i m a l s  was f u r t h e r  d iv ided  
in to  2 sub-groups  wh ich  were g iven  i.p. in jec t ions  of 90 ~c 
of o ro t a t e  3H and  leucine 3H (New E n g l a n d  Nuc lea r  Corp.), 
respect ively ,  2 h before  t he  sacrifice. The  ad rena l  g lands  
were f ixed in 5% g lu ta ra ldehyde ,  pos t - f ixed  in 1% OsO4 
and  e m b e d d e d  in an  epoxy  resin.  The  a u t o r a d i o g r a p h y  
was pe r fo rmed  on 0.5 ~ t h i c k  sect ions  b y  m e t h o d s  s imi la r  
to  those  we h a v e  p rev ious ly  descr ibed  5. The  degree of 
i n c o r p o r a t i o n  of t h e  t r a c e r  was  e v a l u a t e d  b y  t he  m e t h o d  
of t he  m e a n  g ra in  count .  K a r y o m e t r i c  6 a n d  c y t o m e t r i c  7 
a s sessment s  were also car r ied  ou t  on  these  same  t h i c k  
sections.  T h i n  sect ions  o b t a i n e d  f rom t he  same  t i ssue  
b locks  were checked  u n d e r  t he  e lec t ron  microscope.  

Results  and discussion. The  q u a n t i t a t i v e  au to rad io -  
g raph ic  da ta ,  shown  in F igure  1, a, d e m o n s t r a t e  t h a t  t he  
p e r c e n t a g e  of i n h i b i t i o n  of t he  i nco rpo ra t ion  of o ro t a t e  
3H in to  t he  r a t  ad renocor t i ca l  cells (z0na fasciculata)  is 
s t a t i s t i ca l ly  s ign i f ican t  ( P <  0.01 for  all  t h e  doses of 
cor t icos terone)  and  cor re la ted  w i t h  t he  dose of cor t i -  
cos terone  admin i s t e red .  T he  specif ic i ty  of t he  effect  of 
cor t i cos te rone  on  ad renocor t i ca l  cells was  ver i f ied  b y  
e v a l u a t i n g  t he  i n c o r p o r a t i o n  of o r o t a t e  3H in to  t h e  f ibro-  
b las t s  of t he  connec t ive  capsule  of t h e  ad r ena l  g lands  in 
b o t h  n o r m a l  and  t r e a t e d  rats .  No s ign i f ican t  v a r i a t i o n s  
were found  ill t he  i n c o r p o r a t i o n  of t h e  t r a c e r  ill t hese  
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Fig. 1. Ordinate: % of inhibition; abscisse: mg/kg of eorticosterone. 
Histogram showing the % inhibition of the incorporation of orotate 
3H (a) and leucine 3H (b) into the adrenocortical cells of hypo- 
physeetomized ACTH-treated rats after administration of various 
doses of eorticosterone, Standard errors are indicated, 

cells; infact ,  even  w i t h  t he  m a x i m u m  doses of cort icoste-  
rone, t he  i n h i b i t i o n  was found  to be  less t h a n  7%. Th i s  
v e r y  low i n h i b i t i o n  m a y  be  ascr ibed  to t he  effect  of cor- 
t icos tero ids  on  t he  p ro t e in  syn thes i s  in  t h e  connec t ive  cells 
in  v i t ro  8. 

F igure  1, b shows t h a t  t he  i nco rpo ra t i on  of leucine 3H 
in to  t he  r a t  ad renocor t i ca l  cells is on ly  s l ight ly  decreased 
( P  < 0.1) b y  t he  t r e a t m e n t  w i t h  cor t icos terone.  

K a r y o m e t r i c  ana lys i s  shows t h a t  t he  v o l u m e  of nuclei  
ill t h e  ad renocor t i ca l  cells of h y p o p h y s e c t o m i z e d  A C T H -  
t r e a t e d  ra t s  decreases  s ign i f i can t ly  ( P  < 0.01 for all t h e  
doses of cor t icos terone)  in  r e l a t i on  to t h e  dose of cort i -  
cos terone  (Figure  2). This  ind ica tes  a reduced  nuc lea r  
func t iona l  a c t i v i t y  9 a n d  is in  a g r e e m e n t  w i t h  t h e  resul t s  
of t he  a u t o r a d i o g r a p h y .  On t h e  o the r  hand ,  for such  a 
sho r t  exposure,  no  s ign i f ican t  q u a n t i t a t i v e  v a r i a t i o n s  
were obse rved  in t he  u l t r a s t r u c t u r a l  cha rac te r i s t i c s  of 
t he  ad renocor t i ca l  cells. 

Our  a u t o r a d i o g r a p h i c  a n d  m o r p h o m e t r i c  d a t a  therefore  
i nd i ca t e  a d i rec t  and  specific i n h i b i t i o n  b y  t he  cor t icoste-  
t one  of t he  nuc lea r  a c t i v i t y  ( R N A  synthes is )  in  t h e  r a t  
ad renocor t i ca l  cells. The  s l igh t  r educ t i on  in  t h e  incorpora -  
t i on  of leucine 3H m a y  be  due  to  t he  fac t  t h a t  t h e  R N A  
presen t  in  t he  cell a t  t he  m o m e n t  of t he  co r t i cos te rone  
a d m i n i s t r a t i o n  c o n t i n u e d  to  exercize i t s  func t ion  in t h e  
p ro t e in  syn thes i s  d u r i n g  t he  fol lowing 3 h before  t he  
sacrifice of an imals .  The  fac t  t h a t ,  even  w i t h  t he  m a x i m u m  
doses of cor t icos terone,  a t o t a l  i n h i b i t i o n  of t h e  incorpora-  
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Fig. 2. Ordinate: volume of nuclei (~xs); abscisse: mg/kg of corti- 
costerone. Changes in volume of nuclei of the adrenocortieal cells 
of hypophysectomized ACTH-treated rats after administration of 
various doses of eorticosterone. Standard errors are indicated. 
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t ion  of o ro ta te  3H is no t  ob ta ined  - as was ob ta ined  in 
vi t ro  by  o the r  au thors  10 _ m a y  be expla ined  by  consider ing 
t h a t  in our  expe r imen t  the  ACTH con t inued  to exercise 
i ts  ac t ion on the  adrenal  gland. In t ac t  i t  is well known  
t h a t  ACTH s t imula tes  the  p ro te in  synthes is  in the  t a rge t  
cells 11,1~. 

In  conclusion, our  da t a  in vivo suppor t  the  hypo thes i s  
of a nega t ive  feed-back control  m e c h a n i s m  at  the  adrena l  
level, med i a t ed  by  an inh ib i t ion  of t he  R N A  synthes i s  in 
the  adrenocor t ica l  ceils by  cor t icos tero id-hormones .  

Riassunto. Con me tod i  autoradiograf ic i  e morfomet r ic i  
s ta to  s tud ia to  l ' e f fe t to  del cor t icos terone sulle cellule 

cor t icosurrenal iche  di r a t t i  ipof isec tomizzat i  t r a t t a t i  con 
ACTH. I da t i  o t t enu t i  in qnes ta  r icerca indicano che il 
cor t icos terone ir/ibisce d i r e t t a m e n t e  la funzionalit/~ nu- 
cleate delle cellule cor t icosurrenal iche.  Viene p o s t s  l ' ipo- 
tesi  de l l ' es is tenza  di  un meccan i smo di controllo d i re t to  

a feed-back negat ivo  a livello cort icosurrenalico,  med ia to  
dal l ' in ibiz ione da pa r t e  del  cor t icos terone  delia s intesi  di 
R N A  nelle cellule cor t icosurrenal iche  stesse. 
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A n t i t e s t i c u l a r  I m m u n i t y .  Role  of the  B a s e m e n t  M e m b r a n e  

Em phas i s  has recent ly  been p u t  on the  role p layed  by  w h e t h e r  the  m e m b r a n e  is pass ively  . 'passed t h ro u g h '  by  
the  b a s e m e n t  m e m b r a n e  of the  seminiferous tubule  in the  c i rculat ing ant ibodies  on the i r  way  to  t he  cells of the  
the  an t i - tes t i s  immun iza t i on  process. The ques t ion  is seminal  line, or if i t  behaves  as a 'barr ier '  agains t  the  

same ant ibodies  1. In  t he  l a t t e r  instance,  be ing the  precipi-  
t a t ion  site of the  i m m u n e  complexes,  the  b a s e m e n t  mem-  
brane  could act  as t he  pa thogene t i c  fac tor  damaging  the  
cellular e lements  i t  encircles, in a way  similar  to t h a t  found  
in o ther  i mmu n e  organ diseases (e.g. in the  nephro t ic  
syndrome) .  

Actually,  i m m u n e  complexes  have  been d e m o n s t r a t e d  
exper imen ta l ly  by  EDWARDS 2 in the  b a s e m e n t  m e m b r a n e  
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Fig. 1. Microphotograph of the histologic preparation. Note severe 
degenerative changes of the membrane of the tubular wall as well 
as of the germinal epithelium. Marked parvicellular infiltration of 
the interstitial spaces. HOPA staining; original magnification • 300. 

Fig. 2. hnmunofluorescent staining. Anti-human 7-g!obulin rabbit 
serum. The positiveness is clearly confined to the tubular wall. 
Original magnification X 500. 


