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Investigations into the effects of,IACTH on thelhalf-life of :tmitochondrial ~proteins 
in the rrat adrenal~cortex 
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Summary. ACTH elongates  the  half-life of the  mi tochondr ia l  p ro te ins  f rom the  r a t  adrena l  cor tex,  and  ch lo ramphen ico l  
inhibi ts  th is  effect  of ACTH. The hypo thes i s  is advanced  t h a t  the  ACTH-provoked  s tabi l iza t ion  of the  adrenocor t ica l  
mi tochondr ia l  pro te ins  requires  cont inuous  mi tochondr ia l  D N A - d e p e n d e n t  p ro te in  synthes is .  

Previous  inves t iga t ions  show t h a t  ACTH decreases the  
ra te  of mi tochondr ia l  p ro te in  degrada t ion  in the  ra t  
adrenal  cor tex  1,2. To gain fu r ther  ins ight  into th is  
problem,  we s tud ied  the  elfects  of ch loramphenico l  
(CAP), a specific inhib i tor  of mi tochondr i a l  p ro te in  
syn thes i s  3,4, on the  ACTH-induced  increase in the  half-  
life of adrenocor t ica l  mi tochondr ia l  prote ins .  

Materials and methods. 152 male adu l t  a lbino Wis t a r  
r a t s  of a b o u t  200 g received an i.p. in jec t ion  of 1.5 ~xCi/g 
of 3H-leucine (specific ac t iv i ty ,  33 Ci/mM, New Eng l an d  
Nuclear  Corporat ion,  F rankfur t /M,  BRD) at  10.00 h and  
were d iv ided  in to  4 expe r imen ta l  groups,  one of which  
served as a control .  S ta r t ing  2 h af ter  the  t racer  inject ion,  
the  o ther  3 groups  received every  12 h in jec t ions  of 
ACTH (Acthar  gel, Armour -Erba ,  Milan, I ta ly) ,  CAP 
(Syn thomyce t in ,  Lepet i t ,  Milan, I taly) or ACTH plus 
CAP. 1 d a y  af ter  the  label injection,  all the  animals  
received dai ly  i.p. in ject ions  of 30 mg of unlabel led 
L-leucine (Sigma Chemical  Company,  St. Louis, USA).  
6 animals  f rom each group were sacrificed 2 h (0-time), 
3, 6, 9, 12 or 15 days  af ter  the  t racer  injection�9 

The adrena l  glands,  c leaned of all connec t ing  fat, were 
sliced in half  and the  zona medullaris r emoved  under  the  
dissect ing microscope�9 Mitochondr ia l  p ro te ins  were 
p repared  by  dif ferent ia l  cent r i fugat ion  1,5 The a m o u n t  
of 3H presen t  in the  mi tochondr ia l  f ract ion was de ter -  
mined  by  the  fi l ter-disc t echnique  6, using a Beckman  

L-100 l iquid scint i l la t ion spec t romete r .  The mean  half-  
lives (tl/2) of mi tochondr ia l  pro te ins  were ca lcula ted  
by  analy t ica l  m e t h o d s  f rom the  semi logar i thmic  p lo ts  
of cpm vs t ime.  A 2-sided t - t e s t  was run  to de t e rmine  
w h e t h e r  the  slopes were s ignif icant ly  d i f ferent  f rom each 
other�9 
Results and discussion. CA P-ad mi n i s t r a t i o n  induces  no 
s ignif icant  decrease in the  half-life of adrenocor t ica l  
mi tochondr ia l  p ro te ins  (tl/~ = 7.66 vs 8.42 days,  p > 0.05), 
while  A C T H - t r e a t m e n t  p rovokes  a s ignif icant  increase 
(t~/2 = 14.38 days,  p < 0.01)�9 CA P-ad mi n i s t r a t i o n  de- 
creases th is  p a r a m e t e r  in A C T H - t r e a t e d  animals  to  the  
values  found in normal  and  CAP- t r ea t ed  ra ts  (tl/2 = 7.06 
days) (figure). I t  is well k n o w n  t h a t  ACTH s t imula tes  
b o t h  microsomal  and mi tochondr ia l  p ro te in  synthes is  7-9 
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Decay curves of radioactivity of adrenal mitochondrial proteins labelled with 3H-leucine. d control rats; B rats treated with 50 mg/kg of 
CAP i.p. twice a day; C rats treated with 20 IU/kg of ACTH gel s.c. twice a day; D rats treated with CAP and ACTH at the same doses 
than irl B and C. The radioactivity was expressed as cpm per adrenal pair, since the treatments with ACTH and CAP induce significant 
variations in the adrenal weight. Each point represents the average of 3 separate determinations • SE, 2 pooled adrenal pairs being used for 
each determination. Half-lives are specified by the arrows along the slopes. 
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Therefore ,  the  A C T H - i n d u c e d  increase  in t he  half- l i fe  
of ad renoco r t i c a l  m i t o c h o n d r i a l  p ro te ins  could be 
exp la ined  b y  a s suming  t h a t  th i s  h o r m o n e  elicits a h ighe r  
r a t e  of n e u t r a l i z a t i o n  of t he  label.  However ,  t h i s  possi-  
b i l i ty  can  be  d is regarded ,  since th i s  effect  of A C T H  is n o t  
i n h i b i t e d  b y  in i ec t ing  t he  an ima l s  w i th  da i ly  doses of 
L-leucine,  wh ich  p r e s u m a b l y  would  decrease  the  t r a c e r  
c o n c e n t r a t i o n  in t he  in t r ace l lu la r  aminoac id ic  pool. 

O n  th i s  g round ,  t h e  CAP- induced  inh ib i t i on  of the  A C T H -  
e n h a n c e d  half-l ife of ad renocor t i ca l  m i t o c h o n d r i a l  pro-  
t e ins  ind ica tes  t h a t  th i s  effect  of the  h o r m o n e  requi res  
t he  c o n t i n u o u s  syn thes i s  (possibly s t i m u l a t e d  b y  ACTH)  
of prote in(s)  t r a n s l a t e d  b y  the  CAP-sens i t ive  m i t o c h o n -  
d r ia l  e n z y m a t i c  m a c h i n e r y .  W e  a d v a n c e  t he  h y p o t h e s i s  
t h a t  such  prote in(s)  m i g h t  be  i nvo lved  in t he  a t t a c h m e n t  
to  t he  m i t o c h o n d r i a l  m e m b r a n e s  (and, therefore ,  in t he  
s tab i l i za t ion)  of t he  e n z y m a t i c  p ro te ins  syn thes i zed  a t  
t he  mic rosoma l  level. 

Stereological  ev idence  ind ica tes  t h a t  a chronic  t r e a t m e n t  
w i t h  A C T H  induces ,  in the  r a t  a d r e n a l  cor tex,  a signi- 
f i can t  increase  in the  surface  of t he  m i t o c h o n d r i a l  
c r i s tae  ~~ wh ich  can  be i n t e r p r e t e d  as a morpholog ica l  
c o u n t e r p a r t  of t he  A C T H - e n h a n c e d  g r o w t h  and  s teroido-  
genic capac i ty  of ad renocor t i ca l  cells; in fact ,  n u m e r o u s  
enzymes  of t he  s t e ro id - syn thes i s  are  inse r t ed  on  t h e  
m i t o c h o n d r i a l  c r i s t ae  n.  The  p r e sen t  d a t a  a p p e a r  to  
ind ica te  t h a t  t he  m e c h a n i s m  u n d e r l y i n g  th i s  t r o p h i c  
effect  of A C T H  involves  n o t  on ly  the  s t i m u l a t i o n  of 
nuc lea r  a n d  m i t o c h o n d r i a l  D N A - d e p e n d e n t  p ro t e in  
syn thes i s  9 b u t  also the  s t ab i l i za t ion  of t he  m i t o c h o n d r i a l  
e n z y m a t i c  and  s t r u c t u r a l  p ro te ins .  
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D y n a m i c s  of estrogenblndlng by uterine~cells in vivo 1 

A. T c h e r n i t c h i n ,  X.  T c h e r n i t c h i n ,  C. Collao and  A. Rodr lguez  

Laboratory o/Experimental Endocrinology, Department o/Experimental Morphology, University o/ Chile Medical School - 
Santiago Norte, Casilla 21104, Santiago 27 (Chile), 37 May 7977 

Summary. The  d y n a m i c s  of t he  in v ivo  b i n d i n g  a n d  release of t r i t i a t e d  es t rad io l  in  d i f fe ren t  u t e r ine  cell t ypes  are 
descr ibed.  The  v e r y  ear ly  b i n d i n g  of es t rogens  b y  t he  cy toso l -nuc lea r  a n d  t he  eos inophi l  r ecep to r  sys t ems  is in accor- 
dance  w i t h  the  h y p o t h e s i s  t h a t  some es t rogenic  effects are mediated b y  these  r ecep to r  sys tems .  

The  c u r r e n t  h y p o t h e s i s  on  t he  m e c h a n i s m s  of es t rogen  
ac t ion  assumes  t he  b i nd i ng  of t he  s tero id  to t he  specific 
recep tors  on  t a r g e t  cells 2, a. Th i s  b i nd i ng  t r iggers  a series 
of events ,  wh ich  c o n s t i t u t e  t he  response  to es t rogens  2, ~, 5. 
Accord ing  to t h i s  hypo thes i s ,  t he  b i n d i n g  of es t rogens  
to t h e i r  r ecep tors  m u s t  occur  before a n y  change  in a n y  
p a r a m e t e r  of es t rogen  s t imu la t i on .  The  k ine t ics  of t he  
e v e n t s  t h a t  occur  ill t h e  u t e rus  a f t e r  es t rogen  s t i m u l a t i o n  
h a v e  been  s tud ied  in detail~.  E a r l y  increases  in u t e r ine  
cyclic A M P  s and  in t he  n u m b e r  of u te r ine  eos inophi ls  5 
h a v e  been  found  in v ivo  m i n  a f t e r  es t rogen  a d m i n i s t r a -  
t ion .  The re  is no  i n fo rma t ion ,  however ,  on  t he  k ine t ics  
of in v ivo  es t rogen  b i n d i n g  to  t he  recep tors  in d i f fe ren t  
u t e r ine  cells. The  p r e s e n t  r e p o r t  descr ibes  t h e  d y n a m i c s  
of in  v ivo  es t rogen  b i n d i n g  a n d  release b y  va r ious  r a t  
u t e r ine  cell types .  
Material and methods. F e m a l e  Sp rague -Dawley  ra ts ,  
we igh ing  200 g, in  es t rus  a n d  on  t he  1st d a y  of d ies t rus ,  
were used. T r i t i a t e d  estradiol-17fi  (500 ~xCi, co r r e spond ing  
to  1.4 ~xg) was in jec ted  in to  t he  j ugu l a r  ve in  and  t he  
an ima l s  were ki l led a t  va r ious  t imes  a f te r  t he  es t rogen  
in jec t ion .  The  u te r i  were excised and  processed  b y  a d r y  
r a d i o a u t o g r a p h i c  t e c h n i q u e  for soluble  c o m p o u n d s  de-  
s igned b y  Gersh  7-1~ a n d  modi f ied  b y  S t u m p f  n.  The  
r a d i o a u t o g r a m s  were deve loped  a f te r  3 m o n t h s  of ex-  
posure  a n d  s t a i ned  w i t h  h e m a t o x y l i n - e o s i n  or m e t h y l  
g reen-pyron ine .  
Fo r  each  e x p e r i m e n t a l  cond i t ion  a n d  for e ach  cell type ,  
r a d i o a u t o g r a p h i c  granules  ove r  40 cells ( and /o r  nuclei)  
were coun ted .  The  r a d i o a c t i v i t y  of t he  ' ex t r ace l lu l a r  
space '  was  e s t i m a t e d  b y  c o u n t i n g  40 areas  of a size 
c o m p a r a b l e  to  a n  ave rage  eosinophi l ,  m a r k e d  b y  a circle 
in  t he  ocular  piece of t he  microscope  in areas  chosen  a t  
r a n d o m  be tween  cells loca ted  in the  deep s t roma.  
Results. The  f igure shows t he  d y n a m i c s  of es t rogen  
b i n d i n g  a n d  release b y  t he  d i f fe ren t  u t e r i ne  cell types .  
G landu la r ,  s t r o m a l  a n d  muscu l a r  cells a p p e a r  to  follow 

a c o m m o n  p a t t e r n  of u p t a k e  of r ad ioac t ive  estradiol .  
Ve ry  l i t t le  c o n c e n t r a t i o n  of r a d i o a c t i v i t y  ove r  t he  nuclei  
of the  c o n n e c t i v e  t i ssue  cells is obse rved  w i t h i n  1 ra in  
a f t e r  the  in jec t ion .  However ,  in  t he  v i c in i ty  of the  b lood  
vessels, t he re  is a clear  t e n d e n c y  for loca l iza t ion  of 
r a d i o a c t i v i t y  in  t h e  nucle i  of s t r o m a l  a n d  g l andu la r  
ep i the l ia l  cells. 3 ra in  a f t e r  t he  in j ec t ion  of t he  label led 
steroid,  t he re  is a l r e ady  a clear  loca l iza t ion  on  t he  nucle i  
of g landu la r ,  s t r o m a l  and  m u s c u l a r  cells. The  a m o u n t  of 
r a d i o a c t i v i t y  increases  w i t h  t ime,  a n d  reaches  i ts max i -  
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