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sponge utilizes p re fe rab ly  cholesterol  dur ing the  biosyn-  
thes is  of the  A-nor -s te ranes  and cholestanol ,  a l though  i t  
can act  as precursor  of these  lat ter ,  does no t  seem an 
in t e rmed ia te  in the  convers ion of cholesterol  into 3fi- 
h y d r o x y m e t h y l - A - n o r -  5 ~-cholestane. 
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Summary. During  pos tna t a l  deve lopment ,  MAO ac t iv i ty  in the  thyro id  g land of male ra ts  increases unti l  d a y  16, when  
adul t  values are reached.  

Monoamine  oxidase (MAO, E.C. 1.4.3.4) is a degrada t ing  
enzyme ca ta lyz ing  ox ida t ion  of p r i m a r y  and  secondary  
amines.  MAO has  been found  in var ious  t issues of diffe- 
r en t  an imal  species t. I t  is p resen t  also in the  t hy ro id  
gland 2. The final p roduc t s  of MAO ac t iv i ty  are a ldehyde  
and  hydrogen  peroxide.  H y d r o g e n  peroxide  enzymat i -  
cally genera ted  in the  t hy ro id  under  the  ca ta ly t ic  in- 
f luence of peroxidases  is needed for oxida t ion  of iodide to 
a more  react ive  s ta te  (I+)3. The H202-peroxidase sy s t em 
par t i c ipa tes  also in t he  synthes is  of t hy rox ine  and tr i-  
i odo thyron ine  4. t3AUDHUIN 5 has found t h a t  the  ac t iv i ty  
of MAO in the  thyro id  gland is subs tan t i a l ly  higher  in 
compar ison  wi th  o ther  t issues and localized in b o t h  mi to-  
chondr ia  and  microsomes.  I t  is no t  known whe the r  th is  
enzyme  has a direct  effect  on the  biogenesis of t hy ro id  
hormones .  However  the  significance of MAO in the  
t hy ro id  is suppor t ed  by  the  presence  of ca techolamines  in 
t hy ro id  tissue. 

The a im of the  p resen t  work  was to  s t u d y  the  ac t iv i ty  
of MAO in the  t hy ro id  gland of ra t s  dur ing  pos tna t a l  
deve lopment .  

Materials and methods. Wis ta r  albino male  ra t s  were 
used. The animals  were killed by  decapi ta t ion .  Thyro ids  
were removed,  placed in to  ice-cold 0.25 M sucrose and  
homogenized  in a glass-Conies  homogenizer .  Detai ls  of 
the  assay for MAO have  been descr ibed by  WURTMAN 
and  AXELROD 6. The reac t ion  mix tu re  con ta ined  25 /~1 
(6.25 nmol) of t r y p t a m i n e  C 14 (specific ac t iv i ty  2.7 mCi/ 
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Fig. 1. Cl~-indolacetic acid production during 20 min incubation vs. 
amount of tissue. 

mmol,  Amersham,  England) ,  250 #1 of 0.5 M po tass ium 
p h o s p h a t e  buffer  (pH 7.4) and  var ious  a m o u n t  of t issue 
homogena t e  in a final volume 0.3 ml. The react ion,  carried 
ou t  a t  37 ~ was s topped  af ter  20 min  wi th  2 N HC1 and 
the  rad ioac t ive  p roduc t s  were ex t r ac t ed  in to  10 ml of 
to luene;  4 ml  of to luene ex t rac t s  were measured  for radio- 
ac t iv i ty  in 10 ml  of Bray ' s  solut ion by  a Packa rd  scintil- 
la t ion counter .  The ac t iv i ty  of MAO during ontogenesis  
was assayed in 0.5 mg samples  in t r ip l ica tes  and  two 
series of expe r imen t s  were performed~.  

Results. Figure 1 shows the  effect  of va ry ing  concen- 
t r a t ions  of t hy ro id  t issue upon  the  ra te  of C14-indolacetic 
acid format ion .  The a m o u n t  of acid was p ropor t iona l  to 
concen t ra t ion  in the  range be tween  0.1 and 1 mg. The 
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Fig. 2. MAO activity during development ill 0.5 mg thyroid incu- 
bated for 20 rain. Means of 10 values ~ SE (results of experiments 
1 and 2 were pooled). 
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change  of MAO a c t i v i t y  d u r i n g  ontogenes is  is i l l u s t r a t ed  
in F igure  2. MAO a c t i v i t y  increases  f rom b i r t h  t h r o u g h  
a b o u t  2 weeks  of age. Af te r  d a y  16, however ,  no  signifi- 
c a n t  change  was found  a n d  on  d a y  30 a n d  90 (adu l t  
animals) ,  e n z y m e  a c t i v i t y  was  a l m o s t  t h e  same.  

Discussion. I n  t h i s  s t u d y  we used t r y p t a m i n e  as a 
s u b s t r a t e  for m e a s u r e m e n t  of MAO. Most  of s tud ies  were 
pe r fo rmed  wi th  o t h e r  subs t ra tes ,  b u t  our  resul t s  show 
t h a t  in t h y r o i d  t i ssue  t r y p t a m i n e  is su i t ab l e  (Figure 1). 
A l t h o u g h  MAO has  been  localized in m i t o c h o n d r i a  and  
mic rosomes  s, we used whole h o m o g e n a t e s  because  t h e y  
more  p r o b a b l y  ref lect  t o t a l  a c t i v i t y  of t he  organ.  MAO 
a c t i v i t y  d u r i n g  ontogenes is  has  been  s tud ied  in va r ious  
t i ssues  of severa l  species of e x p e r i m e n t a l  an ima l s ;  how- 
ever,  no  d a t a  h a v e  been  p u b l i s h e d  concern ing  t he  t h y r o i d  
gland.  I n  t he  r a t  GRIPOlS a n d  RoF~I  9 h a v e  m e a s u r e d  
MAO ac t iv i t i es  in  liver,  k i d n e y  a n d  h e a r t  h o m o g e n a t e s  

a n d  found  t h a t  a d u l t  va lues  in  l iver  and  k i d n e y  are 
r eached  a t  t he  18 th  d a y  a f t e r  b i r th ,  whereas  in  the  h e a r t  
t h e y  occur red  later .  I n  our  s tud ies  MAO increased  d u r i n g  
t he  ea r ly  p o s t n a t a l  per iod.  I t s  m a t u r a t i o n  occurred  
du r ing  t h e  f i rs t  2 weeks  a f te r  b i r t h  a n d  a d u l t  levels were 
r eached  on  t he  16 th  day.  The  changes  of  e n z y m a t i c  ac- 
t i v i t y  of MAO d u r i n g  ontogenes is  of r a t  t h y r o i d  sugges t  
t h e  i m p o r t a n c e  of the  role of t h i s  e n z y m e  in  t h y r o i d  
func t ion .  MAO coutd  be s ign i f i can t  in  p r o v i d i n g  t h y r o i d  
h y d r o g e n  pe rox ide  f rom ca t echo l amines  wh ich  h a v e  been  
found  in t he  t h y r o i d  of m a m m a l s  7. 
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Summary. Using r a d i o - i m m u n o  assays  for  p r o s t ag l and in s  and  p r o s t a g l a n d i n  me tabo l i t e s ,  t h r ee  p r o s t a g l a n d i n  m e t a -  
bol izing enzymes  were found  in t he  100,000 x g s u p e r n a t a n t  of r a t  bra in ,  15 -hyd roxy -p ros t ag l and in -dehydrogenase ,  
h l a - r educ ta se  a n d  p r o s t a g l a n d i n  E-9-ke to - reduc tase .  Specific a c t i v i t y  of t h e  l a t t e r  e n z y m e  was h ighes t  in  s t r i a t u m  
a n d  m i d b r a i n  and  lowest  in  cor tex ,  ce rebe l lum a n d  sp ina l  cord. 

R e p o r t s  on  t he  a c t i v i t y  of p r o s t a g l a n d i n  (PG) m e t a b -  
olizing enzymes  in r a t  b r a in  are cont rovers ia l .  SIGGINS 
et  al. 2, us ing  a h i s tochemica l  t echn ique ,  found  15-hyrdoxy-  
P G - d e h y d r o g e n a s e  a c t i v i t y  to  be  low or a b s e n t  in  all 
regions of r a t  b r a in  examined ,  excep t  t he  cerebel lar  cor- 
tex.  NAKANO et  al. 3 r epo r t ed  t h a t  10,000 •  s u p e r n a t a n t  
of h o m o g e n a t e s  of ce rebra l  co r t ex  a n d  ce rebe l lum of b o t h  
r a t  a n d  dog me tabo l i zed  v e r y  l i t t le  P G E  1. Recent ly ,  how- 
ever,  LESLIE and  LEVINE r descr ibed  t he  occurrence  of 
P G E - 9 - k e t o - r e d u c t a s e  in  var ious  r a t  t i ssues  inc lud ing  
bra in .  N A D H  was t h e  on ly  cofac tor  s tud ied .  La te r ,  
N A D P H  d e p e n d e n t  P G E - 9 - k e t o - r e d u c t a s e  a c t i v i t y  was 
d e m o n s t r a t e d  to occur  in t he  cy top la smic  f r ac t ion  of 
severa l  t i ssues  inc lud ing  b r a i n  of p igeon and  m o n k e y  5. 
A s imi lar  e n z y m e  a c t i v i t y  has  been  descr ibed  for sheep 
b lood 6. F u r t h e r m o r e ,  LEE and  LEVINE v d e m o n s t r a t e d  t he  
presence  in  m o n k e y  a n d  h u m a n  b r a i n  of a t y p e  I I  15-hy- 
d r o x y - P G - d e h y d r o g e n a s e ,  which,  c o n t r a r y  to t he  well- 
k n o w n  t y p e  I enzyme,  uses N A D P  as a coenzyme  more  
ef fec t ively  t h a n  NAD.  The  p r e s en t  work  was u n d e r t a k e n  
to measu re  t he  a c t i v i t y  of P G E - 9 - k e t o - r e d u c t a s e  in r a t  
b r a i n  and  to  s t u d y  some of t h e  p roper t i e s  of t h e  e n z y m e  
inc lud ing  i t s  reg ional  d i s t r i bu t ion .  F u r t h e r m o r e ,  a t y p e  I I  
1 5 - h y d r o x y - P G - d e h y d r o g e n a s e  and  A~3-reductase a c t i v i t y  
were found  in t he  100,000 •  s u p e r n a t a n t  of r a t  b ra in .  

Material and methods. Male W i s t a r  r a t s  (250-400 g) 
were ki l led b y  d i s loca t ion  of t h e  neck.  T he  b r a i n s  were 
r ap id ly  r e m o v e d  a n d  homogen ized  in 30 ml  of ice-cold 
B u c h e r  m e d i u m  (0.02 M K H 2 P O  4, 0.072 M K2HPO 4, 
0.0276 M n ico t inamide ,  0.0035 M MgC12 p H  7.4). Af te r  
c e n t r i f u g a t i o n  a t  10,000 •  a t  4~ for 15 m i n  t h e  super-  
n a t a n t  was  r ecen t r i fuged  a t  100,000 x g  for 1 h. 0.15 ml  of 
the  clear  s u p e r n a t a n t  as e n z y m e  source was i n c u b a t e d  
w i t h  1 m M  coenzyme  (NAD or N A D P  for 15-hydroxy-  
PG-dehydrogenase ,  N A D H  or N A D P I t  for P G E - 9 - k e t o -  
r e d u c t a s e  a n d  A13-reductase) and  100 ng  s u b s t r a t e  ( P G E  2 

or PGF2~ for 1 5 - h y d r o x y - P G - d e h y d r o g e n a s e  and  P G E - 9 -  
ke to - reduc tase ,  15-keto-PGF2~ for A13-reductase) a t  
37 ~ E n z y m e  reac t ions  were s topped  b y  i n c u b a t i o n  in a 
boi l ing  w a t e r  b a t h  for  1 min.  The  i ncuba t e s  were d i lu ted  
to 4.0 ml  w i t h  ice-cold dis t i l led water .  P r o d u c t s  and  re- 
m a i n i n g  s u b s t r a t e s  in  a l iquo ts  of t he  samples  were de te r -  
m i n e d  us ing  r a d i o i m m u n o a s s a y s  for P G  a n d  P G  m e t a -  
bol i tes  as descr ibed  p rev ious ly  s. Fo r  s tud ies  on t he  region-  
al  d i s t r i b u t i o n  of P G E - 9 - k e t o - r e d u c t a s e  ac t iv i ty ,  r a t  
b r a ins  were d issec ted  as descr ibed  b y  GLOWlI~SKI a n d  
IVERSEN ~. P r o t e i n  was d e t e r m i n e d  b y  t h e  m e t h o d  of 
LOWRY et  al. 10. All  un labe l l ed  PGs a n d  P G  me tabo l i t e s  
used were a generous  gif t  of Dr.  J. PIKE, U p j o h n  Co., 
Ka lamazoo ,  USA.  

Results and discussion. As shown  in the  Figure,  in-  
c u b a t i o n  of t he  100,000 •  s u p e r n a t a n t  of r a t  b r a in  as 
e n z y m e  source w i t h  1 m M  N A D P H  a n d  100 ng  PGE~ 
resu l t s  in t he  f o r m a t i o n  of PGF2e. The  e n z y m e  reac t ion  is 
l inear  w i t h  t i m e  for  a t  leas t  2 h, a n d  has  a b road  p H  
o p t i m u m  be tween  7.0 and  9.5 a n d  a t e m p e r a t u r e  o p t i m u m  
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