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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 .  

10 G.G. Nussdorfer, G. Mazzocchi and L. Rebonato, Z. Zellforsch. 
715, 30 (1971). 

11 B. I .  Tamaoki, J. Steroid Biochem. 4, 89 (1973). 
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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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m u m  be tween  5 and  20 mill a f ter  the  inject ion.  At  20 
rain af ter  the  inject ion,  t he  r ad ioac t iv i ty  begins  to  de- 
crease ill the  nuclei of the  glandular ,  s t romal  and  muscular  
cells�9 However ,  2 h af ter  the  inject ion,  considerable  radio- 
ac t iv i ty  still  remains .  
The  dynamics  of b inding  and  release of t r i t i a t ed  estradiol  
ill the  nuclei  of luminal  epi thel ia l  cells dur ing  es t rus  is 
s imilar  to  t h a t  descr ibed in the  glandular ,  s t romal  and  
muscular  cells. In  animals  in the  1st day  of diestrus,  
however ,  the  luminal  epi thel ia l  cell nuclei show very  
l i t t le  up take  of labeled estradiol .  The rad ioac t iv i ty  t h a t  

does appear  reaches  i ts  m a x i m u m  level be tween  5 and  
20 mill a f ter  the  in jec t ion  and  falls off fairly rap id ly  
thereaf te r .  
The up take  of t r i t i a t ed  estradiol  by  u te r ine  eosinophils  
is a l ready  s ignif icant  1 mill a f ter  es t rogen inject ion.  The 
m a x i m u m  level of r ad ioac t iv i ty  in eosinophils  occurs 
be tween  3 and  5 rain a f te r  the  in jec t ion  of the  isotope.  
A t  t h a t  t ime,  the  r ad ioac t iv i ty  in eosinophils  is approxi -  
ma t e l y  3 to 4 t imes  t h a t  of an equ iva len t  area of ex t ra -  
cellular space. Af ter  5 rain, the  r ad ioac t iv i ty  in eosinophils  
decreases  cont inuously ,  b u t  its concen t r a t ion  in eosino- 
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phi l s  is 3 to  6 t imes  t h a t  of an  e q u i v a l e n t  a rea  of ex t r a -  
ce l lu lar  space. The  level  of r a d i o a c t i v i t y  in t he  ex t ra -  
ce l lu lar  space is h i ghes t  1 ra in  a f t e r  es t rogen  in jec t ion  
a n d  falls off fa i r ly  r ap id ly  the rea f t e r .  
Discussion. 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  e s t r ad io l  b y  t h e  r a t  u t e r u s  were  
s tud ied  b y  d r y  r a d i o a u t o g r a p h y  in d i f fe ren t  cell types .  
H i g h  levels of r a d i o a c t i v i t y  were found  in t he  nucle i  of 
epi thel ia l ,  g landu la r ,  s t r o m a l  and  muscu l a r  ceils and  in 
t he  eos inophi ls  sho r t l y  a f t e r  t he  i.v. i n j ec t ion  of t he  la- 
bel led es t radiol .  P e a k  levels of e s t rad io l  in  t he  nuclei  
of l u m i n a l  epi thel ia l ,  g l andu la r ,  s t r om a l  a n d  m u s c u l a r  
ceils were r eached  b e t w e e n  5 a n d  20 m i n  a f t e r  t he  h o r m o n e  
in jec t ion .  
A t  va r i ance  w i t h  p r e s e n t  results ,  i t  was p rev ious ly  re- 
p o r t e d  t h a t  t he  nuc lea r  r a d i o a c t i v i t y  in  t he  i m m a t u r e  
r a t  u t e rus  was a p p a r e n t  15 m i n  a f t e r  e s t rogen  in jec t ion ,  
a n d  t h a t  t he  m a x i m u m  nuc lea r  c o n c e n t r a t i o n  was found  

a t  the  end  of 1 h 12. However ,  in  these  s tudies ,  t he  h o r m o n e  
was in jec ted  s. c. a n d  p r o b a b l y  t he  a b s o r p t i o n  was slow 
a n d  i r regular .  I t  is genera l ly  a s s um ed  t h a t  t he  b ind ing  
of a h o r m o n e  to i ts  specific r ecep to r  m u s t  precede  all  
t h e  effects m e d i a t e d  b y  th i s  associat ion.  I n  th i s  con tex t ,  
t h e  b i n d i n g  of es t rogens  b y  the  u te r ine  eos inophi ls  a t  
v e r y  ear ly  t imes  is in acco rdance  w i t h  t he  h y p o t h e s i s  
t h a t  some of the  ea r ly  p a r a m e t e r s  of es t rogen  s t i m u l a t i o n  
are  m e d i a t e d  b y  the  eos inophi l  r ecep to r  system3-5,  ls-1~. 
T h e  eos inophi ls  were be l ieved to  be  a t t r a c t e d  d i rec t ly  
b y  es t rogens  b y  a doub le - r ecep to r  mechanismS,  15, a n d  

once t h e y  h a v e  m i g r a t e d  to  t he  u te rus ,  t h e y  would  
m e d i a t e  some es t rogenic  effects, such  as w a t e r  imbib i t ion ,  
increase  in vascu la r  pe rmeab i l i t y ,  h i s t a m i n e  release a n d  
es t rogen  p r i m i n g  effects  3-5,13-16. 
The  ear ly  b ind ing  of es t rogens  to  t he  cy toso l -nuc lea r  
r ecep to r  s y s t e m  m a y  exp la in  some of t he  o t h e r  es t rogenic  
effects, such  as t he  ea r ly  syn thes i s  of m R N A  and  t he  
ear ly  increase  in the  i n c o r p o r a t i o n  of a m i n o  acids in to  
p ro t e in s  b y  es t rogens  16,17, which,  in  t u rn ,  would  precede  
o the r  genomic  effects  of es t rogens .  A few o t h e r  es t rogenic  
effects, such  as t he  ea r ly  increase  in cyclic AMP,  c a n n o t  
be  a t t r i b u t e d  a t  th i s  m o m e n t  to  a n y  k n o w n  recep to r  
s y s t e m  of es t rogens ,  a n d  i ts  m e c h a n i s m  of p r o d u c t i o n  
a n d  i ts  f unc t i on  in u t e r ine  phys io logy  r e m a i n s  to  be  
e luc ida ted .  

12 W.E. Stumpf, C. Baerwaldt and M. Sar, in: Basic Action of Sex 
Steroids on Target Organs; 3rd International Seminar on Re- 
productive Physiology and Sexual Endocrinology p. 3. (Ed. 
P. O. Hubinont, F. Leroy and P. Galand), Karger, Basel 1971. 

13 A. Tehernitehin, J. Rooryck, X. Tehernitchin, J. Vandenhende 
and P. Galand, Molec. cell. Endocr. 2, 331 (1975). 
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Bovine  T S H - s t i m u l a t i o n  of f i sh  thyro id  perox idase  act ivity and role of thyrox ine  thereon  
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Summary. b T S H  a u g m e n t e d  t he  f ish t h y r o i d  pe rox idase  a c t i v i t y  in  a dose- response  m a n n e r .  T h y r o x i n e  could n o t  
m o d u l a t e  t he  effect  of exogenous  b T S H ,  b u t  i t  decreased  t he  pe rox idase  a c t i v i t y  in a con t ro l  s y s t e m  w h e n  a d m i n i s t e r e d  
alone.  The  d a t a  the re fore  sugges t  s imi la r  nega t i ve  f eedback  con t ro l  s y s t e m  for T S H - r e g u l a t i o n  as ope ra t i ve  in t he  
case of m a m m a l s .  

T h y r o t r o p h i n  (TSH) is k n o w n  to  s t i m u l a t e  t he  t h y r o i d a l  
a c t i v i t y  in  a n u m b e r  of ways,  such  as a c t i v a t i o n  of a d e n y l  
cyclase 3,4, increased  cyclic AMP-produc t ionS ,  6, h y d r o -  
lysis of t h y r o g l o b u l i n  7, syn thes i s  of specific t h y r o i d  pro-  
re ins  s a n d  t o t a l  R N A - s y n t h e s i s  ~-1~. I t  is e v i d e n t  f rom 
these  r epo r t s  t h a t  T S H - a c t i o n  is d i rec ted  t o w a r d s  t h e  
f o r m a t i o n  of specific t h y r o i d a l  enzymes  i nvo lved  in the  
o x i d a t i o n  a n d  i n c o r p o r a t i o n  of iodide in to  t he  ty ros ine  
moie ty ,  wh ich  e v e n t u a l l y  leads to  t he  f o r m a t i o n  of t h y r o i d  
ho rmones .  I t  h a s  also been  r epo r t ed  t h a t ,  in  t he  case 
of t he  p i t u i t a r y  t h y r o i d  axis, excess t h y r o i d  h o r m o n e  
exer t s  a d i r ec t  i n h i b i t o r y  effect  on  TSH-sec re t i on ,  in te r -  
ac t ing  w i t h  t he  s t i m u l a t o r y  effects  of t h y r o t r o p h i n  re- 
leas ing  h o r m o n e  (TRH) l s ,  14. On t he  basis  of a b o v e  re- 
po r t s  f rom m a m m a l i a n  sources,  we a t t e m p t e d  to de-  
m o n s t r a t e  t he  role of b o v i n e  T S H  on t e l eos t ean  f ish 
t h y r o i d  pe rox idase  a c t i v i t y  and  exis tence  of a n e g a t i v e  
feed-back  con t ro l  s y s t e m  for T S H - a c t i o n .  W e  h a v e  re- 
p o r t e d  ear l ie r  t h a t  t he  te leos t  p h a r y n g e a l  t h y r o i d  micro-  
somal  p r e p a r a t i o n  c o n t a i n  phys io logica l ly  i m p o r t a n t  
peroxidase ,  s ince t he  same  f rac t ion  could ca ta lyse  iodona-  
t i on  and  t h y r o x i n e  formation15-17. 
Materials and methods. Ophicephalus gachua, a c o m m o n l y  
ava i l ab le  t e leos t  f ish in  Ind ia ,  was  p u r c h a s e d  f rom the  
local  m a r k e t  a n d  k e p t  in  t h e  a q u a r i u m  for a t  leas t  1 week  

( 

before  use. For  each  e x p e r i m e n t  5-6  fishes were chosen,  
in j ec ted  i.p. w i t h  b o v i n e  T S H  or  T h y r o x i n e  (T4) or T S H  
plus  T 4 or  dis t i l led w a t e r  (which  serves  as control) ,  a n d  
k e p t  s epa ra t e ly  in d i f f e ren t  a q u a r i a  for 6 h,  and  t h e n  
sacrificed.  P h a r y n g e a l  p o r t i o n  was  care fu l ly  dissected o u t  
a n d  homogen ized  in a P o t t e r - E l v e h j e m  homogen ize r  in  
0.05 M Na. -phospha te  buffer ,  p H  5.0, t h e n  sub jec ted  to 
u l t r a c e n t r i f u g a t i o n  for col lec t ion of mic rosomal  f rac t ion  
wh ich  is de s igna t ed  as e n z y m e  p r e p a r a t i o n .  The  de ta i l s  
of t he  p rocedure  has  been  g iven  in some ear l ier  repor t s  16, is. 
Perox idase  a c t i v i t y  of t he  e n z y m e  p r e p a r a t i o n  was mea-  
sured  b y  fol lowing t he  increase  of OD a t  470 n m  in a 
s p e c t r o p h o t o m e t e r  (spect ronic  20, B a u s c h  & Lomb)  us ing  
1 cm l igh t  p a t h  w i t h  guaiacol  as h y d r o g e n  donor .  The  
reac t ion  m i x t u r e  contained 150 ~zmoles of N a - p h o s p h a t e  
buffer ,  p H  5.0, 1 ~zmole of guaiacol ,  15 ~moles  of H~O~ 
a n d  e n z y m e  p r e p a r a t i o n  in a su i t ab l e  vo lume  of wa te r  to  
m a k e  f inal  vo lume  3.0 ml.  E n z y m e  p ro t e in  was m e a s u r e d  
accord ing  to  t he  m e t h o d  of L o w r y  e t  a l )  9, us ing  bov ine  
se rum a l b u m i n  as t he  s t a n d a r d .  
Results and discussion. To obse rve  t h e T S H - a u g m e n t a t i o n  
of f ish t h y r o i d  pe rox idase  ac t iv i ty ,  a t ime  course response  
was s tud ied  b y  in j ec t ing  0.5 u n i t  of T S H  per  100 g b . w t  
a n d  fishes were sacr i f iced in r egu la r  2 -h- in te rva l s  f rom 
2 to  10 h. F r o m  each  group,  e n z y m e  w a s  t h e n  p r epa red  


