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2. Effect of increasing DOC concentrations on phospho- 
diesterase activity. The fractions are: • • ,  ACTH, 
particulate; I. & ,  ACTH, supernatant; O -  - - G ,  
control, particulate; / ~ -  - -A  , control, supernatant. 

T h e  increase  ot P D  a c t i v i t y  in t h e  p resence  of DOC a f t e r  
A C T H  a d m i n i s t r a t i o n  in v i v o  sugges t s  t h a t  t h e r e  is a hor -  
m o n a l  effect  o n  t h e  e n z y m e  ac t i v i t y .  I t  is v e r y  l ike ly  t h a t  
A C T H  s t i m u l a t e s  a de n o v o  syn thes i s  of P D  in  t h e  adrenaIs ,  
a n  effect  s imi la r  to  t h a t  a sc r ibed  to  insu l in  s . T he  newly  
syn the s i zed  enzyme,  however ,  is n o t  accessible  to  t h e  
subs t r a t e .  T h e  e x a c t  s i te  whe re  de novo  s y n t h e s i s  t akes  
place  a n d  t he  n a t u r e  of b a r r i e r  to  t he  s u b s t r a t e  are open  to  
specu la t ion .  

Rdsumd. Le d6soxycho /a t e  de soude  i n h i b e  f o r t e m e n t  
l ' ac t iv i t6  de  la  phosphod ie s t6 r a se  su r r6na l i enne  du  ra t .  
P a r  cen t re ,  l ' a d m i n i s t r a t i o n  de I ' A C T H  in v ivo  a n g m e n t e  
ce t t e  ac t iv i t6  en pr6sence  du  d6oxycho la te .  I n  v i t ro ,  chez  
le r a t  t r a i t6  p r 6 a l a b l e m e n t  p a r  le I 'ACTH,  ce t t e  ac t iv i t6  

es t  mo ins  inh ib6e  p a r  le d6soxycho la t e  d a n s  la  f r ac t i on  
pa r t i cu l ih re  c o m m e  darts  la  f r ac t i on  s u r n a g e a n t e .  L ' a c t i o n  
de  I ' A C T H  joue  donc  u n  r N e  r6gu la t eu r  de  Ia phosphod i e s -  
t6rase.  
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T h e  E f f e c t  o f  D i h y d r o e r g o t a m i n e  on the  P h o s p h o d i e s t e r a s e  Act iv i ty  of  Cat Grey  Mat ter  

Since t he  i nves t i ga t i ons  of SUTHERLAND1-3 i t  has  been  
a s sumed  t h a t  cyclic adenos ine  m o n o p h o s p h a t e  (cAMP) 
fulfi ls t h e  f u n c t i o n  of a second messenge r  in  c e r t a i n  hor -  
m o n e  effects.  Acco rd ing ly  t h e  s t a t i s t i ca l  l ife of c A M P  in 
t h e  cell  a p p e a r s  to  be  a m e a s u r e  of t he  a c t i v i t y  of m a n y  
hormones .  SUTHERLAND was t he  f i r s t  t o  obs e r ve  t h e  ac t i -  
v a t i o n  of a d e n y l  cyclase  (ACase) b y  ad rena l ine .  LA~GAN a, 
MIYAMOTU, K u o  a n d  GR~ENGARD ~ p o i n t e d  o u t  t he  im-  
p o r t a n c e  of c A M P  for c e n t r a l  n e r v o u s  R N A  m e t a b o l i s m  
a n d  l o n g - t e r m  m e m o r y .  T h e  c o n c e n t r a t i o n  of t h e  second 
messenger  d e p e n d s  u p o n  p h o s p h o d i e s t e r a s e  (PEase) ,  t h e  
e n z y m e  w h i c h  i n a c t i v a t e s  c A M P  b y  c leavage  to  5 ' -AMP,  
as  well  as u p o n  a d e n y l  cyclase.  T h e  c l eavage  proceeds  b y  
nuc leoph i t i c  s u b s t i t u t i o n  a t  C3 of t h e  r ibose  moie ty .  T h e  
l i be ra t i on  occurs  in  t h e  p resence  of Mg ++ in o rder  to  
p re se rve  t he  s ter ic  con f igu ra t ion  of t i le  e n z y m e  molecule.  

All  s u b s t a n c e s  a f fec t ing  one  of these  e n z y m e  s ys t ems  
t h u s  inf luence  t h e  c o n c e n t r a t i o n  of i n t r ace l l u l a r  cAMP.  
P E a s e  inh ib i to r s ,  such  as m e t h y l x a n t h i n e s ,  caffeine,  t heo -  
phy l l ine ,  p a p a v e r i n e  a n d  2-bromlyserg ic  ac id  d i e t h y l a m i d e  
( B O L  148)*, ~ i n v e s t i g a t e d  b y  KIJKOVETZ a n d  POCH s re in -  
force t h e  e f fec t  of c A M P  in a m a n n e r  s imi l a r  to  t h e  care-  

cho lamines .  The  a c t i v i t y  of va r ious  i nh ib i t o r s  differs  f rom 
o rgan  to  organ,  as  t{UKOVETZ a n d  POcn  8 r ecen t l y  showed  
in t h e  case of papave r ine .  VTILLIAMS 9 found  a s imi la r  s t a t e  
of affairs  in  t h e  g rey  m a t t e r .  H e  n o t e d  t h a t  t h e o p h y l l i n e  
h a d  on ly  a s l igh t  P E a s e - i n h i b i t o r y  ef fec t  on  ce rebra l  cor tex ,  
as  c o m p a r e d  w i t h  o t h e r  organs .  
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Inhibitor Control • series Inhibitor" series Inhibition p-value 
with respect 
to control (%) 

Inhibition 
in respect 
to caffeine = 1 

Caffeine 44.0 4- 3.0 32.0 2F 3.6 27 0,0125 1.00 

Theophylline 44,0 4- 3,0 38,0 4- 2,1 14 0.08 0.52 

Papaverine 44.0 4- 3.0 48.5 4- 7.0 -10 0,30 -0,37 

DH-Ergotamine 42.4 4- 8.4 30.2 ~ 3.5 29 0.10 1.07 

• ~zmol undergoing cleavage 4- S.D. Concentration of all inhibitors 2.5 × 10-~M. 6 experiments calculated for the activity of 100 mg dry brain 
tissue (grey matter, cat). Statistical evaluation by the Student ' s  t-test+ Controls always comprised the same starting material as the inhibitor 
series. 

T h e  p r e s e n t  p a p e r  descr ibes  t h e  effect  of d ihyd roe rgo t -  
a m i n e  ( D H E )  on  t h e  P E a s e  a c t i v i t y  of g rey  m a t t e r .  No 
s imi l a r  i n v e s t i g a t i o n  ha s  so fa r  b e e n  repor ted .  

Var ious  g roups  of 1 to  3 ca t s  were  employed .  T he  b r a i n  
was  i so la ted  u n d e r  sha l low p e n t o b a r b i t o n e  anaes thes i a .  
T h e  grey  m a t t e r  was  d issected  ou t  u n d e r  h is to logica l  con-  
t ro l  us ing  a modi f ied  LowRY techn ique .  (The  i so la t ion  of 
t he  g rey  m a t t e r  a n d  t h e  h is to logica l  con t r o l  p rocedu re  were 
p e r f o r m e d  in  t h e  morpho log ica l  l a b o r a t o r y  of ou r  D e p a r t -  
men t . )  

T h e  t i s sue  was ca re fu l ly  freeze-dried.  A n  i n t e r v a l  of 
20-30  sec e lapsed  b e t w e e n  i n t e r r u p t i o n  of t h e  c i r cu l a t i on  
a n d  f reez ing  of t h e  b r a i n  t i s sue  in i s o p e n t a n e  ( - -78°C) .  
T h e  t i ssue  was  i n c u b a t e d  b y  a mod i f i ca t i on  of WlLLtAmS'S 
m e t h o d L  a n d  c h r o m a t o g r a p h i c  s e p a r a t i o n  was effected 
b y  a m e t h o d  based  on  t h a t  of I{RISHNA 10. T he  concen t r a -  
t i on  of c A M P  in our  m a t e r i a l  was  so h igh  t h a t  rad ioac-  
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The effect of various DHE concentrations on the phosphodiesterase 
activity of eat grey matter extract. Inhibition with respect to the 
control is plotted as a function of the logarithm of the dihydroergot- 
amine concentration. Control value: 42.44-8.4~mol  cAMP per 
100 mg dry grey matter in 30 rain. Variation and p value by the 
Student 's+test  are also entered. 

t i r e  l abe l l ing  p r o v e d  unnecessa ry .  Fo l lowing  t h e  com- 
p le te  c h r o m a t o g r a p h i c  s e p a r a t i o n  t h e  decrease  in con-  
c e n t r a t i o n  of c A M P  a n d  t h e  increase  in c o n c e n t r a t i o n  of 
5 ' A M P  h a v e  been  shown  to  be  a good measu re  for t he  
e s t i m a t i o n  of t h e  P E a s e - a c t i v i t y .  W e  d e t e r m i n e d  t he  con-  
c e n t r a t i o n  of adenos ine  nuc leo t ides  s p e c t r o p h o t o m e t r i c -  
a l ly  a t  260 nm.  

I n  t h e  f i r s t  p a r t  of ou r  e x p r i m e n t s  we c o m p a r e d  t h e  in-  
h i b i t o r y  effects  of caffeine,  theophy l ] ine ,  p a p a v e r i n e  a n d  
d i h y d r o e r g o t a m i n e  in a u n i f o r m  c o n c e n t r a t i o n  of 2.5 × 
10-SM. T h e  r e su l t s  a re  s h o w n  in  t h e  Table .  

I n  t h e  second  p a r t  of ou r  e x p e r i m e n t s ,  we d e t e r m i n e d  
P E a s e  i n h i b i t i o n  as  a f u n c t i o n  of va r ious  D H E  c o n c e n t r a -  
t ions .  T h e  resu l t s  are  s h o w n  in t h e  Figure .  As i n d i c a t e d  in 
t h e  T a b l e  t h e  i n h i b i t o r y  effect  of D H E  was  of t h e  s a m e  
order  of m a g n i t u d e  as t h a t  of m e t h y l x a n t h i n e .  U n l i k e  
MARKWARDTll who  n o t e d  m a x i m u m  P E a s e  i n h i b i t i o n  in 
b lood p l a t e l e t s  w i t h  papave r ine ,  we d id  no t  obse rve  a n y  
i n h i b i t i o n  in ce rebra l  cor tex  a t  t he  p a p a v e r i n e  c o n c e n t r a -  
t ions .  P6CH a n d  KOKOVETZ * l ikewise found  r e l a t ive ly  
weak  e n z y m e  i n h i b i t i o n  w i t h  p a p a v e r i n e  in whole  b ra in .  

Our  resu l t s  show t h a t  P E a s e  i n h i b i t i o n  d e p e n d s  in 
r ough ly  l inea r  fash ion  u p o n  t h e  l o g a r i t h m  of t h e  D H E  
c o n c e n t r a t i o n  (Figure) .  As for  o t h e r  inh ib i to r s ,  i n h i b i t i o n  
of P E a s e  a c t i v i t y  b y  D H E  a p p e a r s  to  differ  f rom o rgan  to  
organ .  T h u s  VOGEL et  at. 1~ fai led to  f ind  a n y  i n h i b i t i o n  
w i t h  D H E  on  t h e  l ipo ly t ic  s y s t e m  of f a t  cells. 

Zusammenfassung. E s  wurde  die H e m m u n g  de r  Phos -  
phod ie s t e r a se  P E a s e  d u r c h  D H E  u n t e r s u c h t .  Die I n h i b i -  
t i on  d u r c h  D H E  l iegt  in  de r se lben  G r 6 s s e n o r d n u n g  wie 
d ie jen ige  de r  M e t h y l x a n t h i n e .  Die Dos i sabh i ing igke i t  de r  
P E a s e - H e m m u n g  d u r c h  D H E  is t  n a h e z u  l i nea r  zu den  in 
D e k a d e n  a u f g e t r a g e n e n  K o n z e n t r a t i o n e n .  
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