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ind iv idua l s  T S H  could be s ign i f i can t ly  s t i m u l a t e d  a f t e r  
74 h. The  m e a n  s t i m u l a t e d  T S H  level  was  1.2 ~zU/ml a n d  
t he  T S H  increase  was a b o u t  5% c o m p a r e d  to  zero t ime.  

In F igure  2 t he  resul t s  o b t a i n e d  d u r i n g  T4 suppress ion  
are l isted. Ta p l a s m a  levels  increased  t o  a b o u t  300% of 
the  basa l  level  and  t hen  s lowly decreased  accord ing  to 
t he  slow decay  r a t e  of T 4. P l a s m a  T 3 concen t r a t i ons  be- 
came  on ly  m o d e r a t e l y  b u t  c o n s t a n t l y  e l eva ted  t h r o u g h -  
o u t  t he  t ime  of inves t iga t ion ,  excep t  for pe r son  E .F .  The  
t i m e  course  of basa l  and  T R H - s t i m u l a t e d  T S H  was no t  
s ign i f i can t ly  d i f fe ren t  f rom t h a t  obse rved  d u r i n g  T 3 
suppress ion.  A t  74 h basa l  T S H  was below t he  de tec t ion  
l imi t  ( <  0.4 ~xU/ml) in al l  cases, however ,  in 3 of these  
ind iv idua l s  a sma l l  increase  of the  p l a s m a  T S H  con-  
c e n t r a t i o n  a f t e r  T R H  could be  ob ta ined .  The  m e a n  
s t i m u l a t e d  T S H  level  was 1.47 ~zU/ml. 

Discussion. Our  resul t s  c lear ly  show t h a t  t he  suppres -  
s ion of T S H  secre t ion  b y  h igh  doses of t h y r o i d  h o r m o n e s  
is a slow a n d  g r a d u a l  process  wh ich  t akes  severa l  days  to 
ach ieve  a m a x i m a l  effect. This  is in  a g r e e m e n t  w i t h  a 
r ecen t  r e p o r t  of AZlzl e t  al. 5 who  found  on ly  a s l ight  
i n h i b i t i o n  of T R H - s t i m u l a t e d  T S H  secre t ion  1 h a f te r  
inges t ion  of 50 ~zg T a and  does n o t  con f i rm  ear l ier  resu l t s  
Of SHENKMAN et al. 4. WILBER et al. 11 found a complete 
inhibition 48 h after administration of a single dose of 
150 {zg T~ plus 37.5 ~g T 3. Finally, WENZEL et al. 12 ob- 
tained 0nly about 30% of the maximal TSH response 
24 h after suppression with 50 ~xg T~ which corresponds 
closely to the values reported here. However, they could 
not detect any inhibition of TSH release within the first 
24 h after administration of 1.0 mg T~. The authors draw 
the conclusion that there was a qualitative difference be- 
tween the action of T 3 and T 4 at the pituitary. 

We could not detect such a difference; in fact the time 
course of TSH suppression was almost identical for both 
hormones in the doses used here. This does not exclude a 
conversion of T 4 to Ts in the pituitary cells before ini- 
tiating t h e  processes  connec t ed  w i t h  t he  feed-back  

m e c h a n i s m ;  however ,  t he  s imi la r i ty  of the  t ime  course of 
basa l  a n d  s t i m u l a t e d  T S H  despi te  t he  g rea t  dif ferences  
of p l a s m a  T8 and  T 4 c o n c e n t r a t i o n s  is r emarkab le .  One 
e x p l a n a t i o n  of t he  dif ference f rom WENZEL'S work  is 
t h a t  t he  dose of 1.0 m g  T~ is too  smal l  to  increase  T 3 
p l a s m a  levels enough  to suppress  p i t u i t a r y  T S H  secret ion.  

SNYDER and  UTIGER a i nves t i ga t ed  n o r m a l  sub jec t s  
who  h a d  been  t a k i n g  30 ~g Ta a n d  120 [zg T 4 da i ly  for 
3-4  weeks. Af te r  th i s  t ime  of t r e a t m e n t ,  t h e y  obse rved  a 
n e a r l y  comple te  suppress ion  of TIRH-s t imula ted  T S H  
secret ion,  t h o u g h  t he  dose of t h y r o i d  h o r m o n e s  used was 
cons ide rab ly  lower t h a n  in th i s  s tudy .  This  agrees  v e r y  
well  w i t h  our  exper i ence  t h a t  i t  ' takes  severa l  days  to 
p roduce  a m a x i m a l  effect  a t  t h e  p i t u i t a r y  b y  a ce r t a in  
dose of t h y r o i d  hormones .  This  occurs  desp i te  t he  fac t  
t h a t  t he  p l a s m a  concen t r a t i ons  of Ta and  T 4 a l r e ady  in-  
c reased above  t he  n o r m a l  level  a f t e r  2 - 3  h. Obvious ly ,  
besides  t he  dose of h o r m o n e  appl ied ,  t h e  l eng th  of t i m e  
of a d m i n i s t r a t i o n  de t e rmines  t he  response  of the  p i tu -  
i ta ry .  

The  slow response  of t he  t h y r o t r o p e  to  large e l eva t ions  
of pe r iphe ra l  h o r m o n e  concen t r a t i ons  m a k e  i t  v e r y  un-  
l ikely t h a t  the  s h o r t - t e r m  regu la t ion  of t he  p i t u i t a r y -  
t h y r o i d  axis  is be ing  effected b y  pe r iphe ra l  t h y r o i d  
h o r m o n e  concen t ra t ions .  

F ina l ly ,  we d id  n o t  de t ec t  a n y  m a j o r  di f ference in be-  
h a v i o u r  be tween  basa l  a n d  T R H - s t i m u l a t e d  T S H  secre- 
t ion.  Therefore  we assume  t h a t  some basa l  T S H  secre t ion  
is p r e sen t  as long as a pos i t ive  response  a f t e r  T R H  in-  
j ec t ion  is ob ta ined .  I n  o the r  words,  we conc lude  f rom 
our  obse rva t i ons  t h a t  suppress ion  of T S H  release is a 
q u a n t i t a t i v e  r a t h e r  t h a n  a q u a l i t a t i v e  process.  
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Summary. e-MSH,  ~5-MSH a n d  A C T H  b a v e  been  localized in t he  cells of h y p o p h y s e a l  i n t e r m e d i a t e  lobe b y  f luorescence 
h i s to immuno log ica l  technics .  E l a b o r a t i o n  a n d  exc re t ion  of these  po lypep t ides  are e n h a n c e d  a f t e r  d e h y d r a t i o n  or ad rena l -  
ec tomy.  The  m o s t  ev i den t  v a r i a t i o n s  are seen w i t h  e -MSH a n d  A C T H  a f t e r  dehyd ra t i on ,  w i t h  f l -MSH a f t e r  ad rena l -  
ec tomy.  

The  func t iona l  s ignif icance of t he  pars  i n t e r m e d i a  of 
t h e  m a m m a l i a n  p i t u i t a r y  is n o t  well  k n o w n  to  da te .  I n  
p rev ious  s tud ies  ~, 3 we h a v e  looked for  f u n c t i o n a l  rela-  
t i onsh ips  b e t w e e n  t he  i n t e r m e d i a t e  lobe a n d  t he  h y p o -  
t h a l a m o - n e u r o h y p o p h y s e a l  complex .  I n  p a r t i c u l a r  we 
were able  to  show a r e l a t ion  be t w een  t he  d e v e l o p m e n t  of 
t he  pars  i n t e r m e d i a  and  e n d u r a n c e  to t h i r s t  in d i f fe ren t  
species of r o d e n t s :  all  species r e s i s t a n t  to  t h i r s t i n g  a n d  
h a v i n g  a su s t a ined  h y p o t h a l a m o - n e u r o s e c r e t o r y  ac t iv i ty ,  
show a v o l u m i n o u s  pars  i n t e r m e d i a ;  in  t he  same  species, 
t he  mouse,  a pe r iod  of neu r os ec r e t o r y  h y p e r a c t i v i t y  
d u r i n g  d e h y d r a t i o n ,  co r responds  to  an  i n v o l u t i o n  of t h e  
i n t e r m e d i a t e  lobe w i t h  signs of g rea t e r  sec re to ry  and  
exc re to ry  ac t iv i ty .  

I m m u n o f i u o r e s c e n c e  t echn ics  were used for  f u r t h e r  
precis ion of t h e  local iza t ion  and  t he  v a r i a t i o n s  of t h e  
sec re to ry  p r o d u c t i o n  ra te .  Consider ing  t h e  chemica l  
r e la t ionsh ips  b e t w e e n  m e l a n o t r o p h i c  and  co r t i co t roph ic  
hormones ,  a c o m p a r a t i v e  s t u d y  of t he  local iza t ion  of a n t i  
M S H  and  a n t i  A C T H  an t ibod ie s  was m a d e  in normal ,  
d e h y d r a t e d  a n d  a d r e n a l e c t o m i z e d  mice. 

Material and methods. 48 male  mice of Swiss s t ra in ,  
we igh ing  25 g, were u t i l ized;  10 of t h e m  served  as controls ,  
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19 were d e h y d r a t e d  b y  t h i r s t i n g  for 17 days,  27 days  or 
3 m o n t h s ;  19 b i l a t e ra l ly  ad rena l ec tomized  an ima l s  were 
kil led 7, 15 or 24 days  a f t e r  opera t ion .  

The  h y p o p h y s e s  were f ixed w i t h  S t ieve ' s  solut ion,  
d e h y d r a t e d  b y  alcohol,  e m b e d d e d  in pa ra f f in  and  cu t  in  
sect ions  of 5 tzm. The  immunof iuo rescence  reac t ions  were 
pe r fo rmed  accord ing  to t he  ' ind i rec t '  t echnic ,  us ing  for t h e  
2rid t ime  sheep a n t i r a b b i t  7-globul in  coupled  w i t h  f luores-  
ceine i so th iocyana te .  The  p r e p a r a t i o n s  of an t i  e -MSH,  
an t i  fl-IVISH, a n t i  f l (1-24)-ACTH and  an t i -~ (17 -39 ) -ACTH 
an t ibod ies  4 and  t he  con t ro l  of t he i r  specif ici ty  were ex- 
posed previous lyS-L F u r t h e r m o r e ,  i m m u n o c y t o l o g i c a l  
t es t s  were m a d e  on  mice h y p o p h y s e a l  slides to  search  for 
an  i nh ib i t i on  of t h e  an~cibody reac t ion  w i t h  severa l  pep-  
t ides  s tudied.  

Results. 1. The  4 an t ibod ie s  are f ixed u n i f o r m l y  ill all  
cells of t he  i n t e r m e d i a t e  lobe excep t  in  t he  ep i the l ia l  cells 
bo rde r ing  t he  h y p o p h y s e a l  cleft. I n  t he  d i s ta l  lobe, t h e  
r eac t ions  to  t he  var ious  an t ibod ie s  are v e r y  d i f fe ren t :  no 
s ign i f ican t  respollse is obse rved  w i t h  a n t i  e-IV[SH an t i -  
body.  A few cells of t he  l a te ra l  regions of t he  pars  dis ta l is  
are f luorescent  w i th  a n t i  f i-MSH an t ibody .  N u m e r o u s  
cells, d ispersed in the  whole  pars  distal is ,  r e spond  posi t i -  
ve ly  to  a n t i  fl(1-24)- and  a n t i  e (17 -39) -ACTH ant ibodies .  

2. I n  d e h y d r a t e d  an ima l s  a n d  a f te r  17 days  of th i r s t ing ,  
we found  v e r y  s ign i f ican t  v a r i a t i o n s  in f luorescence in ten -  
s i ty  in t he  pa r s  i n t e r m e d i a  (Table  I) : a f te r  app l i ca t i on  of 
a n t i  ~ -MSH and  an t i  f l (1-24)-ACTH ant ibodies ,  f luores- 
cence is v e r y  m u c h  reduced  or a b s e n t ;  a f te r  27 days  o f  
e x p e r i m e n t a t i o n  or more,  t he  i n t e n s i t y  of t he  reac ion 
aga in  becomes  s imi lar  to  t h a t  of the  controls .  No v a r i a t i o n  
is obse rved  w i t h  a n t i  f i-MSH an t ibody .  I n  t he  pars  distalis,  
immunof luo rescence  reac t ions  w i t h  d i f fe ren t  an t ibod ie s  
r e m a i n  c o n s t a n t  d u r i n g  d i f fe ren t  e x p e r i m e n t a l  condi t ions .  

3. I n  ad rena l ec tomized  animals ,  on ly  one v a r i a t i o n  was 
no t ed  in t he  pars  i n t e r m e d i a  a f te r  i m m u n o r e a c t i o n :  t h e  
d rop  in f luorescence i n t e n s i t y  w i t h  an t i  f l-MSH a n t i b o d y  
app l i ca t ion  15 days  a f te r  a d r e n a l e c t o m y  (Table  II) .  The  
n u m b e r  of pa r s  dis ta l is  cells r eac t ing  to  t he  d i f fe ren t  an t i -  
bodies  a f t e r  a d r e n a l e c t o m y  increases ;  t h e i r  f luorescence 
becomes  more  in tense .  

Discussion. 1. Specif ic i ty  of t he  immuno log ic  reac t ions .  
The  tes t s  m a d e  to  con t ro l  t he  an t ibod ies '  specif ic i ty  al low 
us to  exclude  cross r eac t ions  5, e. The  i nh ib i t i on  reac t ions  

real ized on  mice h y p o p h y s e a l  slides w i t h  s y n t h e t i c  e- 
MSH,  fl-MSH, f i (1-24)-ACTH and  ~(17-39) -ACTH to-  
wa rds  t he  d i f fe ren t  an t ibodies ,  fu rn i sh  a good p r e s u m p t i o n  
in f a v o u r  of t he  immuno log ic  specif ic i ty  of these  an t ibod ie s  
to  t he  h o r m o n a l  po lypep t ides  of t h e  mouse  a d e n o h y p o -  
phys i s  ~. The  d i f fe ren t  b e h a v i o u r  of t he  an t ibod ie s  u t i l ized 
t owards  pa r s  dis ta l is  and  pars  i n t e r m e d i a  conf i rms  th i s  
specificity.  

2. I n t e r p r e t a t i o n  of resul ts .  I n  t he  mouse,  ~-MSH is 
e l abo ra t ed  on ly  in t he  pars  i n t e r m e d i a ;  fl-NISH and  A C T H  
are de t ec t ed  in t he  pars  dis ta l is  and  pars  i n t e r m e d i a ;  th i s  
fac t  has  been  obse rved  in o the r  species e-9. 

The  v a r i a t i o n s  p r e sen t ed  b y  the  immunof luo re scence  
reac t ions  seem to be  in te res t ing ,  b u t  t h e i r  i n t e r p r e t a t i o n  is 
d i f f icul t ;  indeed  ,absence of v a r i a t i o n  i n  f luorescence 
i n t e n s i t y  due to t he  f ixa t ion  of a n  a n t i b o d y  does n o t  
exc lude  changes  in secre tory  a n d  exc re to ry  ra tes  of t h e  
e l abo ra t ed  p roduc t ,  b u t  ind ica tes  t he  m a i n t e n a n c e  of a 
ba l ance  be tween  these  two s ta tes .  The  compar i son  of these  
obse rva t i ons  w i t h  t he  resu l t s  of o the r  t echn ics  al lows 
some conclusions.  

Thus ,  in  t he  d e h y d r a t e d  mouse,  i t  is d u r i n g  t h e  per iod  
f rom 10 to 20 days  of d e h y d r a t i o n ,  w h e n  t h e  v a r i a t i o n s  
of h y p o t h a l a m o - n e u r o s e c r e t o r y  a c t i v i t y  a n d  t h e  changes  
of vo lume  a n d  cy to logy  in t he  pars  i n t e r m e d i a  are  m o s t  
p ronounced ,  t h a t  e -MSH a n d  A C T H  excre t ion  is m o s t  
i n t ense ;  indeed,  d i m i n u t i o n  of f luorescence i n t e n s i t y  can  
on ly  be  t he  resu l t  of exc re to ry  h y p e r a c t i v i t y ,  because  
r ad ioac t ive  aminoac id  i nco rpo ra t i on  c lear ly  shows t he  
increase  of s y n t h e t i c  ac t iv i t i es  in  t he  pars  i n t e r m e d i a  a t  
t h a t  t i m e  a 

The  re l a t ionsh ips  b e t w e e n  pars  i n t e r m e d i a  a n d  ad rena l  
co r t ex  h a v e  been  d e m o n s t r a t e d  b y  n u m e r o u s  au thors1~ 
i t  is well k n o w n  t h a t  a f te r  a d r e n a l e c t o m y  the  i n t e r m e d i a t e  
cells are hype rac t i ve .  I n  our  ad rena l ec tomized  animals ,  
t h e  v a r i a t i o n s  in  f luorescence i n t e n s i t y  due to  a n t i  c~-MSH 
and  an t i  A C T H  an t ibod ie s  are n o t  v e r y  s ign i f ican t  in  t he  
i n t e r m e d i a t e  lobe ; b u t  t he re  seems to  be  a g rea t  excre t ion  
of f l-MSH 14 to  18 days  a f te r  opera t ion .  

I n  Peromyscus maniculatus BRONSON 11 SHOWS a p lasma-  
t ic  M S H  increase  a f t e r  ad r ena l ec tomy .  I n  t he  pars  dis tal is  
an  increase  in f luorescence i n t e n s i t y  a f t e r  a d r e n a l e c t o m y  
was obse rved  b y  us as well  as b y  GOSBEE e t  al. ~2 who  also 
measu re  an  increase  of A C T H  ra te  in  th i s  h y p o p h y s e a l  
lobe 13. 

Table I. Immunofluorescence reactions observed in the pars inter- 
media of control animals (Do) and after 17 (D17) and 27 days (D~7) of 
dehydration 

Reaction to antibodies D o D17 D2F 

Anti~-MSH + + + :i- + + + 
Anti/3-MSH + + + + + + + + + 
Anti/~(1-24)-ACTH + + + + + + + 

Conclusion. D u r i n g  d e h y d r a t i o n  a n d  a f te r  adrenalec-  
t o m y  in t he  mouse,  t he  i n t e r m e d i a t e  lobe shows a s t a t e  of 
h y p e r a c t i v i t y  para l le l  to  t h a t  of t he  neu rosec r e to ry  
h y p o t h a l a m u s ,  w i t h  g rea te r  e l abo ra t i on  a n d  excre t ion  of 
M S H  and  A C T H  t y p e  po lypept ides .  The  d i f fe rent  moda l -  
i t ies in t he  b e h a v i o u r  of these  po lypep t ides ,  shown  b y  
h i s t o immuno log i ca l  technics ,  in  p a r t i c u l a r  for e -MSH and  
fl-MSH, sugges t  a n  or ig ina l  role for each  of t h e m .  

Table If. Immunofluorescenee reactions observed in the pars inter- 
media of control animals (Do) and 7 days (D2) , 15 days (D15), 24 days 
(D24) after adrenalectomy 

Reaction to antibodies D O D 7 Dis D24 

Anti~-MSH + + +  + + +  + + +  + + +  
Anti/~-MSH + + + + + § + + + + 
Antifl-(1-24) } 

~-(17-39) ACTH + + + + + + + + + + + -}- 

The synthetic antigens were kindly offered by the CIBA-GEIGY 
Society, Basel. 
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