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t h y r o i d  w h e n  t h e  a n t i - t h y r o g l o b u l i n  a n t i s e r u m  was ab-  
so rbed  w i t h  t h y r o g l o b u l i n  or rep laced  b y  n o r m a l  r a b b i t  
se rum.  Ne i t he r  was  a r eac t ion  e v i d e n t  in  o the r  t i ssue  such  
as p a r a t h y r o i d ,  an t e r i o r  a n d  pos te r io r  lobes of p i t u i t a r y  
a n d  pa r s  tube ra l i s  a f t e r  i n c u b a t i o n  w i t h  t he  an t i s e rum.  
Discussion. F r o m  t h e  la te  1950's  to  ea r ly  1960's, n u m e r -  
ous immnnof luo re scence  s tud ies  us ing  a n t i - t h y r o g l o b u l i n  
a n t i s e r u m  were pe r fo rmed  on  t h e  thyro id .  However ,  s ince 
t h e  ex is tence  of pa ra fo l l i cu la r  cells in  t h e  t h y r o i d  was  n o t  
no t iced  b y  p rev ious  inves t iga to rs ,  t h e r e  was no  r e p o r t  
on  t he  i m m u n o r e a c t i v i t y  of these  ceils to  a n t i t h y r o g l o -  
bul in .  The  p r e s e n t  s t u d y  is t he  f i rs t  to  d e m o n s t r a t e  t h a t  
t he  para fo l l i cu la r  ceils c o n t a i n  thyrog lobu l in - l ike  or 
immuno log ica l ly  s imi la r  p ro te in ,  wh ich  seems to  i m p l y  
a close m e t a b o l i c  r e l a t i onsh ip  be tween  the  parafo l l i cu la r  
a n d  fol l icular  cells. 
I t  is we l l -known t h a t  t h e  t h y r o i d  g land  shows conspic-  
uous  hype rp l a s t i c  changes  fol lowing t he  app l i ca t ion  of 
a n t i t h y r o i d  drugs.  One of t he  a u t h o r s  12 p rev ious ly  found  
t h a t  t h e  in jec t ion  of t h i o u r e a  for  l - 4  m o n t h s  causes  cyto-  
logical changes  n o t  on ly  in t he  fol l icular  b u t  also in t h e  

para fo l l i cu la r  cells of t h e  can ine  t h y r o i d :  decrease  in 
sec re to ry  granules ,  en la rged  cell bodies  a n d  d i la t ion  of 
c i s te rns  of r o u g h  endop la smic  re t i cu lum.  The  s ignif icance 
of t he  parafo l l i cu la r  cell r e ac t i on  to  a n t i t h y r o i d  d rug  
could n o t  be  exp la ined  a t  t h a t  t ime.  However ,  if t h e  syn-  
thes is  of t h e  t hy rog lobu l in - l i ke  s u b s t a n c e  t akes  place  in 
rough  endop lasmic  r e t i cu lum,Golg i  complex  sys t em of 
t he  para fo l l i cu la r  cells a n d  if i t  is a f fec ted  b y  t he  an t i -  
t h y r o i d  drug,  t h i s  pa ra fo l l i cu la r  cell reac t ion ,  s imi lar  to  
t h a t  of t he  fol l icular  cells, m i g h t  well  be  a c o u n t e d  for. 
I t  has  been  r epo r t ed  r ecen t l y  t h a t  va r ious  po lypep t ide  
h o r m o n e s  m a y  be  syn thes ized  b y  way  of p r o h o r m o n e s , a s  
in  t he  case of p ro insu l in  a n d  insul in.  N e u r o p h y s i n s  as- 
soc ia ted  w i t h  oxy toc in  and  vasopress in  in  neu rosec re to ry  
g ranu les  h a v e  been  k n o w n  as car r ie r  p ro te ins .  Thus ,  t h e  
ex is tence  of i nac t i ve  p ro te ins  in add i t i on  to ac t ive  poly-  
pep t ide  h o r m o n e  ha s  been  a t t r a c t i n g  more  and  more  a t -  
t e n t i o n  i n  d i f fe ren t  po lypep t i de  ho rmone - sec re t i ng  ceils. 
I t  will be  necessa ry  to e luc ida te  the  cell-biological signif- 
icance of t he  thy rog lobu l in - l ike  i m m u n o r e a c t i v i t y  in  t he  
para fo l l i cu la r  cells as well  as i ts  r e l a t ion  to calci tonin.  

Androgen dependency of hepatic hydroxysteroid dehydrogenases  in the rat: 
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Summary. The  p r e p u b e r t a l  r espons iveness  of 3 t yp i ca l  a n d r o g e n - d e p e n d e n t  e n z y m e  act iv i t ies ,  n a m e l y  20-ketoreductase ,  
3e- a n d  Aa-3 /~-hydroxys te ro id .dehydrogenase ,  t owards  a large dose of t e s t o s t e rone  was inves t iga ted .  The  a n d r o g e n  
i nduced  the  a c t i v i t y  of t he  3e -enzyme p r e p u b e r t a l l y  in b o t h  sexes. 

A phase  of sexua l  indifference,  l a s t ing  f rom day  1 to 30 
of life, is obse rved  in t h e  on togenes i s  of t he  sexua l ly  dif- 
f e r en t i a t ed  e n z y m e  ac t iv i t i es  of hepa t i c  s teroid  m e t a b -  
ol ism 2-4. A n d r o g e n  or o e s t r o g e n - d e p e n d e n c y  becomes  
a p p a r e n t  on ly  a f t e r  th i s  p h a s e  has  been  comple t ed  (for 
c r i t e r i a  of a n d r o g e n  or oes t rogen  d e p e n d e n c y  see L a x  
e t  al. a n d  G h r a f  e t  a l ) ,6) .  In  order  to  t e s t  w h e t h e r  th i s  

1200 

'~ 80C 
'E 
E 

__x 

c 

"~ 400 
> 

? 

0 I'0 2'0 3'0 I~0 days 
Age 

Prepubertal responsiveness of NAD-dependent microsomal 3c~-hydro- 
xysteroid dehydrogenase activity of rat liver towards exogenous 
testosterone (T); (--),. untreated animals; ( - - - ) ,  treated animals. 
Bars represent means 2- SD. 

p r e p u b e r t a l  ind i f fe rence  is due  to  e i the r  insuff ic ient  levels 
of c i rcu la t ing  and rogen  or a n d r o g e n  unrespons iveness ,  3 
typ ica l  a n d r o g e n - d e p e n d e n t  e n z y m e  ac t iv i t i es  were in- 
ve s t i ga t ed  a f t e r  a d m i n i s t r a t i o n  of a large dose of t e s to -  
s te rone  be tween  day  10 and  13 of life. 
Material and methods. Male a n d  female  r a t s  of the  s t r a i n  
C h b b :  T H O M  w i t h  i n t a c t  gonads  were used. B e t w e e n  
d a y  10 a n d  13 of life, t r e a t e d  an ima l s  were a d m i n i s t e r e d  
2 doses of T e s t o v i r o n - D e p o t  | s.c. (cor responding  to  a 
t o t a l  a m o u n t  of 100 mg tes tos te rone)  and  the  ac t iv i t i es  
of the  fol lowing mic rosomal  l iver  enzymes  were t e s t ed  on  
d a y  15, 20, 25 a n d  30: N A D - d e p e n d e n t  3a -hyd roxys t e ro id  
d e h y d r o g e n a s e  7, N A D P - d e p e n d e n t  zl4-3fi-hydroxysteroid 
d e h y d r o g e n a s e  8 and  N A D P - d e p e n d e n t  20-ke to reduc tase  2. 
Microsomal  p ro t e in  was e s t i m a t e d  b y  t he  m e t h o d  of 
Lowry  et  al. ~ The  degree of s ignif icance be tween  2 m e a n  

1 This investigation was supported by the Deutsche Forsehungs- 
gemeinschaft (Sondertorschungsbereich 87, Endokrinologie). 

2 H. Schriefers, R. Ghraf, H.-G. Hoff and H. Ockenfels, Hoppe- 
Seylers Z. physiol. Chem. 352, 1363 (1971). 

3 H.-G. Hoff, R. Ghraf, M. Raible and H. Schriefers, Hoppe- 
Seylers Z. physiol. Chem. 354, 306 (1973). 

4 R. Ghraf, E. R. Lax and H. Schriefers, Aeta endocr., Copenh. 
71, 781 (1972). 

5 E.R. Lax, H.-G. Hoff, R. Ghraf, E. Schr/Sder and H. Schriefers, 
Hoppe-Seylers Z. physiol. Chem. 355, 1325 (1974). 

6 R. Ghraf, E. R. Lax and H. Schriefers, Hoppe-Seylers Z. phy- 
siol. Chem. 356, 127 (1975). 

7 H.-G. Hoff and H. Schriefers, Hoppe-Seylers Z. physiol. Chem. 
354, 507 (1973). 

8 E .R.  Lax and H. Sehriefers, Eur. J. Biochem. d2, 561 (1974). 
9 O.H. Lowry, N. J. Rosebrough, A. L. Farr and R. J~ Randall, 

J. biol. Chem. 193, 265 (I951). 



15. 4. 1977 Speeialia 541  

Prepubertal unresponsiveness of androgen-dependent mierosomal enzyme activities* of rat liver towards exogenous testosterone 

Male rats Female rats 
Day of life Untreated Treated Untreated Treated 

ZP-3fl-Hydroxysteroid 15 26 i 6 42 J- 7 27 ~_ 8 45 ::L 7 
dehydrogenase 20 38 Jc 5 28 • 13 35 • 6 35 ::: 8 

25 34 ~_ 8 31 • 10 26 ~_ 8 26 ::z 8 
30 45 -~ 3 38 ]_ 6 45 ~- 6 56 _-t= 3 
75 323 i 4 6  48 • 15 

20-Ketoreductase 15 4.6 ~ 0.4 5.1 • 0.9 3.9 =l- 1.2 3.9 • t.5 
20 5.4 4.= 0.9 4.0 -~ 0.7 4.2 ~_ 0.7 3.7 J= 1.3 
25 7.8 -L 1.1 6.6 • 1.1 8.6 -c 0.6 7.1 J: 1.3 
30 8.3 =~ 0.6 6.4 • 1.4 9.1 ~ 1.3 6.7 • 1.3 
75 28.0 ~ 3.0 8.0 • 1.2 

Seminal vesicles** 30 12 ~ 4 125 :3_ 17 

*nmol • min -* g-i liver wet weight; means - :  SD; in each group liver was pooled from 8 rats, 6 determinations per pool. **Wet weight, rag. 

v a l u e s  w a s  d e t e r m i n e d  b y  S t u d e n t ' s  t - t e s t .  T h e  d e g r e e  of  
s i g n i f i c a n c e  w a s  s e t  a t  p < 0.001.  
Results  and discussion. U p  to  d a y  30 of life, t h e  a c t i v i t i e s  
of  3 4 - 3 f i - h y d r o x y s t e r o i d  d e h y d r o g e n a s e  a n d  20 -ke to -  
r e d u c t a s e  o f  t e s t o s t e r o n e - t r e a t e d  a n i m a l s  d i d  n o t  s h o w  
a n y  s u b s t a n t i a l  d e v i a t i o n  f r o m  t h e  n o r m a l  d e v e l o p m e n t a l  
c o u r s e  ( table) .  I n  c o n t r a s t ,  t h e  a c t i v i t y  of  3c~-hydro- 
x y s t e r o i d  d e h y d r o g e n a s e  r e s p o n d e d  in a b i p h a s i c  m a n n e r  
in  b o t h  s e x e s ;  w i t h i n  5 d a y s  of  a d m i n i s t r a t i o n ,  a 3fold  
i n c r e a s e  h a d  o c c u r r e d  a n d  w a s  fo l lowed  b y  a f u r t h e r  r i se  
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in  a c t i v i t y  b e t w e e n  d a y  25 a n d  30 w h e n  t h e  leveI  n o r m a l l y  
f o u n d  in  m a t u r e  m a l e  r a t s  w a s  r e a c h e d  ( f igure) .  N o  s ig-  
n i f i c a n t  d i f f e r e n c e s  in  t h e  p r o t e i n  c o n t e n t  of  t h e  m i c r o -  
s o m a l  f r a c t i o n s  were  n o t e d  for  a n y  of  t h e  g r o u p s ,  a n d  
t h u s  t h e  e x p r e s s i o n  of  t h e  e n z y m e  a c t i v i t i e s  in  t e r m s  of  
w e t  w e i g h t  r e f l e c t s  c h a n g e s  in  t h e  ' spec i f i c '  a c t i v i t i e s  of  
t h e s e  e n z y m e s .  
T h e  r e s u l t s  of  t h i s  i n v e s t i g a t i o n  i n d i c a t e  t h a t  t h e  s e x u a l  
i n d i f f e r e n c e  in  t h e  p r e p u b e r t a l  p h a s e  of  e n z y m e  a c t i v i t y  
o n t o g e n e s i s  is p a r t l y  t h e  r e s u l t  of  low a n d r o g e n  leveIs  
a n d  p a r t l y  t h e  r e s u l t  of  u n r e s p o n s i v e n e s s  t o  a n d r o g e n s .  
T h e  r e f r a c t o r i n e s s  of  p r e p u b e r t a l  l i ve r  to  s e x u a l  h o r m o n e s  
h a s  a lso  b e e n  o b s e r v e d  for  t h e  a n d r o g e n - d e p e n d e n t  s y n -  
t h e s i s  of  % , > g l o b u l i n  i~ a n d  for  t h e  o e s t r o g e n - d e p e n d e n t  
s y n t h e s i s  of  ' r e n i n  s u b s t r a t e '  ~1. I t  is p o s s i b l e  t h a t  a n d r o g e n  
u n r e s p o n s i v e n e s s  m a y  be  d u e  to  t h e  l a c k  of  a n d r o g e n  
r e c e p t o r s .  H o w e v e r ,  t h e  e x i s t e n c e  of  s u c h  r e c e p t o r s  in 
t h e  l i ve r  of  t h e  m a t u r e  r a t  r e m a i n s  c o n t r o v e r s i a l  I~,1a 

Catecholamine-sensit ive adenylate cyclase of human fat cell ghosts .  Inhibition of catecholamine 
st imulat ion by phenylephrine 
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Summary .  T h e  a l p h a - a d r e n e r g i c  a g o n i s t  p h e n y l e p h r i n e  (up  to  1 mM)  d id  n o t  a f f ec t  b a s a l  a n d  N a F - s t i m u l a t e d  a d e n y l a t e  
c y c l a s e  a c t i v i t i e s  of  h u m a n  f a t  cell  g h o s t s ,  b u t  c a u s e d  a d o s e - d e p e n d e n t  i n h i b i t i o n  of  c A M P  f o r m a t i o n  in  t h e  p r e s e n c e  
of c a t e c h o l a m i n e s .  

C a t e c h o l a m i n e s  a r e  t h o u g h t  to  a c t  v i a  a l p h a -  a n d  b e t a -  
a d r e n e r g i c  r e c e p t o r  s i t e s  I 4. I t  h a s  b e e n  s u g g e s t e d  t h a t  
b o t h  r e c e p t o r  t y p e s  a re  c o u p l e d  to  t h e  m e m b r a n e - b o u n d  
a d e n y l a t e  c y c l a s e  s y s t e m  in  a d i p o c y t e s  ~ 9. A c c o r d i n g  to  
t h i s  c o n c e p t ,  b i n d i n g  of  c a t e c h o l a m i n e s  to  t h e  b e t a -  
a d r e n e r g i e  r e c e p t o r  l e a d s  to  a n  a c t i v a t i o n  of t h e  e n z y m e  
s y s t e m ,  w h e r e a s  i n t e r a c t i o n  w i t h  a l p h a - a d r e n e r g i c  re-  
c e p t o r  s i t e s  is a s s o c i a t e d  w i t h  i n h i b i t i o n  of c A M P  for -  
m a t i o n .  W e  h a v e  p r e v i o u s l y  s h o w n  t h a t  t h e  h u m a n  f a t  
cell  a d e n y l a t e  c y c l a s e  is c o u p l e d  to  b e t a - a d r e n e r g i c  re -  
c e p t o r s  1~ I n  a n  a t t e m p t  to  c l a r i f y  t h e  role  of  a l p h a -  
a d r e n e r g i c  s t i m u l a t i o n ,  t h e  e f f ec t s  of  p h e n y l e p h r i n e  - a n  
a l p h a - a d r e n e r g i c  a g o n i s t  - on  t h e  h u m a n  f a t  cell  a d e n y l a t e  
c y c l a s e  a c t i v i t y  w e r e  t e s t e d .  
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