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The ratio of P, content in erythrocytes to the content in plasma 

Conservating medium Weeks of storage at 4 ~ 

0 1 3 6 

ACD 1.2 3.9 2.1 1.7 
ACD-A 0.3 1.2 3.8 1.9 
ACD-A-P persantin 
(1 • 10-~ M) 0.3 1.0 5.9 3.7 
ACD-A-P persantin 
(4 • 10-4 M) 0.5 1.4 6.4 6.1 

I n  conclusion,  i t  m a y  be  s t a t e d  t h a t  d u r i n g  t he  con- 
s e r v a t i o n  of b lood a t  4 ~ in  t he  m e d i u m  ACD-adenos ine-  
p e r s a n t i n :  1. The  c o n c e n t r a t i o n  of 2 , 3 - D P G  sinks  more  
s lowly a n d  t he  c o n t e n t  of P~ in r ed  cells increases  more  
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s lowly t h a n  in ACD a n d  ACD-adenos ine ,  2. The  red cell 
m e m b r a n e  in t h e  presence  of these  2 c o m p o u n d s  reduces  
t h e  P,  t r a n s p o r t  to  t h e  p lasma.  

Zusammenfassung. P e r s a n t i n  ve rz6ger t  den  K o n zen -  
t r a t i o n s a n s t i e g  des a n o r g a n i s c h e n  P h o s p h a t s  in  E r y t h r o -  
z y t e n  u n d  P l a s m a  bei  de r  L a g e r u n g  yon  B l u t k o n s e r v e n  
gegeni iber  der  a l le in igen Zugabe  y o n  ACD oder  ACD- 
Adenos im 

]~. ZACHARA 12 

Department of Physiological Chemistry, A M, 
P1. 9 may No. I, P-90  647 Ldd~ (Poland), 
20 February 7973. 

it The author is very much indebted to Dr. BARBARA LEWANDOWSKA 
for revision of the English text. 

I m m u n o h i s t o c h e m i c a l  D e m o n s t r a t i o n  of Cort icotrophic  Cells Concentrated in the 
Rostral  Zone of the Pars  Intermedia  of the Mouse  Hypophys i s  

Cells whose  f ine m o r p h o l o g y  m a k e s  t h e m  c o m p a r a b l e  
to  t he  co r t i co t roph ic  cells of t h e  pa r s  d is ta l i s  (PD), h a v e  
b e e n  descr ibed  in  t he  pa r s  i n t e r m e d i a  (PI) of t he  r a t  a n d  
m o u s e  h y p o p h y s i s  I-4. These  cells are  p a r t i c u l a r l y  a b u n -  
d a n t  in  t h e  ros t r a l  zone of t he  PI .  Th i s  is especial ly  c lear  
in  t h e  mouse,  where  t he  ros t r a l  zone of t he  i n t e r m e d i a t e  
lobe compr ises  essent ia l ly  A C T H  t y p e  cells wh ich  are 
obv ious ly  s t i m u l a t e d  a f t e r  a d r e n a l e c t o m y  1. The  mouse  is 
the re fo re  p a r t i c u l a r l y  su i t ab le  for a n  i m m u n o t l i s t o c h e m i c a l  
s t u d y  i n t e n d e d  to  revea l  t he  co r t i co t roph i c  n a t u r e  of 
these  cells ill t h e  P I  and  to  d i s t i ngu i sh  t h e m  clear ly  f rom 
the  M S H - p r o d u c i n g  cells. 

Technique. 10 mouse  h y p o p h y s e s  were f ixed e i t he r  w i t h  
E l f m a n n ' s  f lu id  or  w i t h  S t i eve ' s  solut ion.  The  ' i nd i r ec t '  
r e ac t i on  was  p e r f o r m e d  on 5 ~zm sect ions  w i t h  anti-ACTI-I  
or  anti-MSI-I  a n t i s e r a  o b t a i n e d  f rom t h e  r a b b i t  u s ing  a 
s y n t h e t i c  A C T H  (/~ 1-24 co r t i co t rop ine  : S y n a c t h e n ,  Ciba) 
or  s y n t h e t i c  e or 15 M S H  (Ciba), and  w i t h  sheep a n t i r a b b i t  
7 g lobul in  coupled  w i t h  f luoresceine  i so th iocyana te .  

The  speci f ic i ty  of t h e  an t ibod ie s  used  was  e v a l u a t e d  b y  
immunof luo re scence  i n h i b i t i o n  t e s t s  6. As for t h e  an t igen ic  
a f f in i ty  of t he  a n t i  fl 1-24 co r t i co t rop ine  an t ibod ies ,  i t  
shou ld  be  n o t e d  t h a t  doses of s y n t h e t i c  ~ or fl M S H  
40 t i m e s  h ighe r  t h a n  t h e  m i n i m u m  i n h i b i t i n g  dose of /3 
1-24  co r t i co t rop ine  do no t  i n h i b i t  t he  reac t ion .  

The  speci f ic i ty  of t h e  reac t ion ,  on  t he  o t h e r  h a n d ,  is 
ver i f ied  b y  successive app l i c a t i on  to  t he  sect ions  of: 
1. r a b b i t  a n t i  A C T H  or a n t i  M S H  an t ibod ies ,  2. un labe l l ed  
sheep a n t i - r a b b i t  y g lobul ins  a n d  3. f luoresceine isothio-  
c y a n a t e  labe l led  sheep a n t i - r a b b i t  y globul ins .  No r eac t ion  
is de t ec t ed  u n d e r  these  condi t ions .  

Results. As we h a v e  a l r e a d y  shown  1, t h e  ros t r a l  zone of 
t he  mouse  P I  revea ls  a cha rac t e r i s t i c  a p p e a r a n c e  b y  l igh t  
a n d  e lec t ron  mic roscopy  (Figure  1). The  M S H - p r o d u c i n g  
cells are  i m m e d i a t e l y  a d j a c e n t  to  cells wh ich  are  sma l l  a n d  
clear, w i t h  e x t r e m e l y  i n t r i c a t e  p ro longa t i ons  a n d  c o n t a i n  
dense  m a r g i n a l  sec re to ry  granules ,  b e t w e e n  160 a n d  230 n m  

in d iamete r .  These  cells are in  d i rec t  r e l a t ion  - w i t h o u t  
i n t e r v e n i n g  b a s e m e n t  m e m b r a n e  - w i t h  t h e  ne rvous  
t i ssue  of t h e  p i t u i t a r y  s ta lk .  Some of these  cells are 
d e t a c h e d  f rom t h e  e p i t h e l i u m  an d  loca ted  e i t he r  s ingly or in  
sma l l  c lus ters  in  t h e  s t a lk  an d  in t h e  neura l  lobe. Cells 
of t h e  same  type ,  wh ich  some t imes  c o n t a i n  f iner  granules ,  
are e n c o u n t e r e d  in t h e  r e m a i n d e r  of t h e  PI ,  a t  t h e  pe- 
r i p h e r y  of t h e  lobe, i.e. u n d e r n e a t h  t h e  l in ing  e p i t h e l i u m  of 
t h e  h y p o p h y s i a l  cleft  an d  a long t h e  neu ra l  lobe. 
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Fig. 1. Appearance, under the electron microscope, of a portion of 
the rostral zone of the pars intermedia showing the replacement of 
MSH cells by small corticotrophic-type cells containing dense mar- 
ginal grannies. X 4,500. 



1290 Specialia EXPERIENTIA 29]10 

Fig. 2. Positive reaction of the rostral zone of the pars intermedia 
(PI) with anti/~ 1-24 corticotropine antibodies. Note the infiltration 
by positive epithelial cells of the pars nervosa (PN). The remainder of 
the pars intermedia does not react, except a few peripheral cells. 
Numerous positive ceils in the pars distalis (PD). C, hypophysial deft. 
• 

Fig. 3. Negative reaction of the rostral zone of the pars intermedia 
with anti /~ MSH antibodies. Massive positive reaction ol the re- 
mainder of the pars intermedia. Absence of reaction in the pars 
distalis. • 210. 

Tests  w i t h  a n t i - A C T H  a n d  a n t i - M S t t  an t ibod ie s  r evea l  
a bas ic  di f ference be tween  t h e  ros t r a l  zone a n d  t h e  re- 
m a i n d e r  of t h e  P I  : The  cells of t h e  ros t r a l  zone r eac t  w i t h  
t h e  a n t i  15 1-24 co r t i co t rop ine  a n t i b o d y  as in t ense ly  as t h e  
co r t i co t roph ic  cells of t he  P D  (Figure  2). The  epi the l ia l  
cells enclosed in t he  ne rvous  t i ssue  are as f luorescent  as 
those  compos ing  t he  ep i the l ia l  mass.  The  reac t ion  of t h e  
r e m a i n d e r  of t h e  P I  is diffuse a n d  var ies  accord ing  to  t h e  
ind iv idua ls ,  b u t  is a lways  weak  in  c o m p a r i s o n  w i t h  t h e  
ros t r a t  zone ; a few p e r i p h e r a l l y  loca ted  ceils are, however ,  
i n t ense ly  posi t ive .  

A n t i  cr a n d  a n t i  fi MSI-I an t ibod ie s  are f ixed mass ive ly  
in t h e  PI ,  excep t  in  t h e  ros t r a l  zone wh ich  r e m a i n s  
r e m a r k a b l y  nega t ive ,  as does t h e  whole  P D  (Figure 3). 

Discussion. 1. The  e lect ive  a n d  mass ive  r eac t ion  of t h e  
ros t ra l  zone of t h e  P I  to  a n t i  /~ 1-24 A C T H  an t ibod ies ,  
a n d  i ts  n o n - r e a c t i v i t y  t o w a r d s  a n t i  c~ a n d  a n t i  /5 M S H  
ant ibodies ,  conf i rm t h e  co r t i co t roph ic  n a t u r e  of these  
cells, w h i c h  h a v e  dense  m a r g i n a l  granules ,  a n d  are t h e  
p r inc ipa l  c o n s t i t u e n t  of t h i s  p a r t  of t he  mouse  PI .  A 
precise  co r re l a t ion  exis ts  b e t w e e n  t h e  i m m u n o h i s t o -  
chemica l  d a t a  a n d  t h e  e lec t ron  microscope  obse rva t ions .  

2. The  co r t i co t roph ic  a c t i v i t y  of t h e  n e u r o - i n t e r m e d i a t e  
lobe  s,7 c a n n o t  be  exp la ined  en t i r e ly  b y  t h e  p resence  of 
t h i s  ACTH-ce l l  sy s t em in  t he  P I .  I m m u n o h i s t o c h e m i c a l  
t e chn iques  c o m b i n e d  w i t h  e lec t ron  mic roscopy  in t h e  
r a t  2 do no t  in  fac t  exc lude  a poss ible  syn thes i s  (or a 
revers ib le  f ix ing  ~) of A C T H  b y  t h e  M S H - p r o d u c i n g  Cells. 
Accord ing  to  our  resu l t s  in  t h e  mouse,  where  t h e  weakness  
of crossed i m m u n o h i s t o c h e m i c a l  r eac t ions  b e t w e e n  M S H  
a n d  A C T H  cells a n d  t h e  h i g h e r  c o n c e n t r a t i o n  of cor t ico-  
t r oph i e  cells in  t h e  ros t r a l  p o r t i o n  of t h e  PI p e r m i t  
e x t r e m e l y  precise obse rva t ions ,  t h e  A C T H  cells of t h e  P I  
poss ib ly  p l a y  a p r e d o m i n a n t  role. 

3. I n  t h e  mouse  a n d  in  t h e  r a t  (and p r o b a b l y  also in  t h e  
catS), t h e  co r t i co t roph ic  cells of t he  P I  are in  close topo-  
g raph ica l  r e l a t i on  w i t h  t h e  t e r m i n a l  p o r t a l  vessels a n d  
w i t h  t h e  va r ious  t ypes  of n e r v e  f iber  of t h e  s t a l k  a n d  of t h e  
p r o x i m a l  po r t i on  of t h e  neu ra l  lobe. S y n a p t i c  con t ac t s  
occur  a t  t h i s  level  b e t w e e n  t h e  A C T H  ceils a n d  t h e  m a i n l y  

aminerg ic  ne rve  t e r m i n a l s  1. Th i s  l ay -ou t  of co r t i co t roph ic  
cells ill t h e  P I  p e r m i t s  a b e t t e r  u n d e r s t a n d i n g  of t h e  
p a r t i c u l a r  con t ro l  of t h e  n e u r o - i n t e r m e d i a t e  lobe ACTIK 
l ibe ra t ion ,  w h i c h  seems to  c o n s t i t u t e  a specific response  
to  neu ro t rop i c  s t resses  6, ~. 

Rdsumd. L a  n a t u r e  co r t i co t rope  des cel lnles c o n s t i t u a n t  
la p a r t i e  ros t ra le  de ]a pars  i n t e r m e d i a  de l ' h y p o p h y s e  de  
souris  es t  6 tab l ie  p a r  la  microscopic  61ectronique et  la  
cy to immunof luo re scence .  Cet te  zone r6agi t  p o s i t i v e m e n t  
avec  les an t i co rps  a n t i - A C T H  et  n 6 g a t i v e m e n t  avec  les 
an t i co rps  a n t i - M S H .  
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