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Z u r  H e m m u n g  d e r  D i a m i n o o x y d a s e  

( H i s t a m i n a s e )  

Der B e f u n d  1, dass  H y d r a z i n o p h t h a l a z i n e  m i t  b lu t -  
d r u c k s e n k e n d e r  Wirku.ng eine ausgesp rochene  I-Iemm- 
w i r k u n g  auf  die D i a m i n o o x y d a s e  (DO.) zeigen, gab  
Veran las sung ,  auch  e in faehe re  V e r b i n d u n g e n  / ihnl ieher  
A r t  auf  ihre  D O . - H e m m w i r k u n g  zu u n t e r s u c h e n .  Dies 
urn so mehr ,  als U n t e r s u c h u n g e n  y o n  Y E L L E R  ~, BLASCH-  
KO a u n d  ~VERLE 4 zahlre iche,  m e h r  oder  wen ige r  s t a r k  
D O . - h e m m e n d e  Stoffe  b e s o n d e r s  in der  G r u p p e  der  K a r -  
b o n y l r e a g e n z i e n  e rgeben  haben ,  m i t  S e m i k a r b a z i d  als 
d e m  s t i i rks ten  b i she r  b e k a n n t e n  H e m m s t o f f .  D a r u n t e r  

1 F. GROSS, W. SCHULER, J. TRIPOD und R. MEIER, Exper. 8, 
229 (1952). 

6 E. A. ZFtLLER , Helv. chim. acta 21, 880, 1645 (1938); 23, 3 
(1940); Adv. Enzymology 2, 93 (1945). 

6 H. BL&SClIKO, J.  Physiol. 95, P 80 (1939). 
4 E. WERLE, Biochem. Z. 304, ~0~ (1940). 

f inden  sich auch  P h e n y l h y d r a z i n  m i t  ebenfa l l s  zwei di- 
r ek t  b e n a c h b a r t e n  A m i n o g r u p p e n  u n d  Guanid in ,  nicht 
abe r  u n s u b s t i t u i e r t e s  H y d r a z i n  und  das  zwei benach- 
b a r t e  A m i n o g r u p p e n  t r a g e n d e  A m i n o g u a n i d i n .  W i r  haben 
de ren  H e m m w i r k u n g  auf  DO. (aus Schweinen ie ren)  mit 
Cadave r in  als S u b s t r a t  m a n o r n e t r i s c h  u n t e r s u c h t  und  sie 
als die s t / i rks ten  b i she r  b e k a n n t e n  H e m m s t o f f e  befunden.  

M e t h o d i s c h  v e r w e n d e n  wir  als FermentRSsung Azeton- 
t r o c k e n p u l v e r  aus f r i schen  Sc h w e i n e n i e r e n  m i t  m/15-  

P h o s p h a t p u f f e r l S s u n g  p H  7 zwei Tage  gegen Puffer 
d ia lys ier t .  I n  den  H a u p t r a u m  yon  D o p p e l a n h a n g - W a r -  
burggef/~ssen geben  wir  P h o s p h a t p u f f e r  (m/15, p H  7) 
u n d  die zu pr f i fende  H e m m s u b s t a n z ,  in  den  e inen An- 
h a n g  0,5 cm a der  F e r m e n t l 6 s u n g ,  in den  a n d e r e n  An- 
h a n g  Cadaver in-HC1 (EK.  m/200).  G e s a mt v o l u me n  
2 cm 6. 0,4 cm 3 K O H  im Mit te ls t t ick .  Tempera tu r aus -  
gleich 20 rain, V e r s u c h s d a u e r  2 h. Der  F e r m e n t e x t r a k t  
is t  so e inges te l l t ,  dass  ill 2 h abzi igl ich d e m  m e i s t  sehr 
k le inen  L e e r w e r t  e t w a  100 m m  a O 3 v e r b r a u c h t  werden. 
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I n  de r  T a b e l l e  s ind  die K o n z e n t r a t i o n e n  v o n  A m i n o -  
g u a n i d i n  u n d  H y d r a z i n  i m  V e r g l e i c h  zu d e n j e n i g e n  v o n  
S e m i k a r b a z i d ,  T h i o s e m i k a r b a z i d  u n d  G u a n i d i n  a n g e -  
geben,  w e l c h e  n a c h  u n s e r e n  ] 3 e f u n d e n  n b t i g  s ind ,  u m  die 
D O . - C a d a v e r i n - R e a k t i o n  m i n i m a l ,  m a x i m a l  (zu 9 0 -  
100%) u n d  5 0 % i g  zu h e m m e n :  

Die  fiir S e m i k a r b a z i d ,  T h i o s e m i k a r b a z i d  u n d  G u a n i -  
d i n  g e f u n d e n e n  H e m m w e r t e  de r  D O . - C a d a v e r i n - R e a k -  
t i o n  s t i m m e n  m i t  d e n  y o n  YELLER 1 m i t  d e r  A m m o n i a k -  
b e s t i m m u n g s m e t h o d e  g e f u n d e n e n  W e r t e n  g r b s s e n o r d -  

1 E. A. ZgLLER, Helv. chim. acta 21, 1645 (1938). 

Aminoguan id inb ikarbonut  (Kodak). 
Hydraz insu l la t  
Semikarbazidhydrochlor id .  
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Guanidinhydrochlor id  
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n u n g s m ~ s s i g  t ibere in .  A m i n o g u a n i d i n  u n d  H y d r a z i n  
a b e t  h e m m e n  die D O . - C a d a v e r i n - R e a k t i o n  w e s e n t l i c h  
s t a r k e r :  K o n z e n t r a t i o n e n  g le ieher  H e m m w i r k u n g  l iegen 
t i i r  H y d r a z i n  u m  eine,  f i i r  A m i n o g u a n i d i n  u m  zwei Zeh-  
n e r p o t e n z e n  u n t e r  de r  fi ir  S e m i k a r b a z i d .  O f f e n b a r k o m m t  
d e n  d i r e k t  b e n a c h b a r t e n  A m i n o g r u p p e n  B e d e u t u n g  zu, 
y o n  d e n e n  e ine  s u b s t i t u i e r t  se in  k a n n .  

Ob  diese H e m m s t o f f e  auch  die D O . - W i r k u n g  au f  an -  
de re  S u b s t r a t e ,  die DO.  a n d e r e r  H e r k u n f t  u n d  inwie-  
we l t  s i c  a u c h  die H i s t i d i n d e k a r b o x y l a s e  h e m m e n ,  b l e i b t  
n o c h  zu u n t e r s u c h e n .  W .  SCI-IULER 

V¢issenschaf t l i che  L a b o r a t o r i e n  de r  C iba  Ak t i engese l l -  
s cha f t ,  Basel ,  d e n  28. M/irz 1952. 

S u m m a r y  

I t  h a s  b e e n  f o u n d  t h a t  A m i n o g u a n i d i n e  a n d  H y d r a -  
z ine a re  a t  p r e s e n t  t h e  m o s t  a c t i v e  i n h i b i t o r s  of d i a m i n e  
ox ida se  f r o m  hog  k i d n e y s  w i t h  c a d a v e r i n e  as s u b s t r a t e .  

A n t i d i u r e t i c  A c t i o n  of  P u r e  S y n t h e t i c  E n t e r a m i n e  
in H y d r a t e d  R a t s  

E n t e r m , m e ,  t h e  specif ic  h o r m o n a l  p r o d u c t  of t h e  en-  
t e r o c h r o m a f f i n  cell sy s t em,  h a s  b e e n  r e c e n t l y  o b t a i n e d  
in  a p u r e  fo rm,  b o t h  f r o m  n a t u r a l  sources  x a n d  s y n t h e t i c -  
a l ly  ~. 

T h e  s u b s t a n c e  h a s  been  de f in i t e ly  i d e n t i f i e d  as 5- 
h y d r o x y t r y p t a m i n e .  

Table I 

l~'ater 
Controls . . . . . . . . .  
Enteramine  picrate 0.2 mg/kg 
Ente ramine  picrate 2 mg]kg 

Creatinine 
Controls . . . . . . . . .  
En te ramine  picrate 0.2 mg/kg 
Enteramine  picrate 2 mg/kg 

P A H  
Controls . . . . . . . . .  
En te ramine  picrate  0.2 mg/kg 
Ente ramine  picrate 2 mg]kg 

Percent excretion after hours 

30.( 59.0 67,8 76"5 99.8 
11-~ 32-1 50.3 61-8 90.9 i 

3-~ 9"6 22.2 41.8 79"6 

 2  64002ii i 14.~ 41-8 54.3 60.8 
4.4 16-3 34.1 55.5 

49.( 69.4 71.8 73.2 75.41 
19.~ 51-9 63-0 67.2 70.2 i 

6.~ 20.4 43.8 65.2 73 .2  

Serotonin,  as d e s c r i b e d  b y  RAPPORT et al.3, is n o t h i n g  
b u t  c i r c u l a t i n g  e n t e r a m i n e .  

The  p r e s e n t  r e p o r t  dea ls  w i t h  t he  a n t i d i u r e t i c  effects  
c a u s e d  in  h y d r a t e d  r a t s  b y  p u r e  s y n t h e t i c  e n t e r a m i n e  
p i c r a t e  (m.p .  196-197 ,5  ° w i t h  d e c o m p o s i t i o n ) .  

T h e  e x p e r i m e n t a l  p r o c e d u r e  h e r e  fo l lowed is j u s t  l ike  
t he  one  d e s c r i b e d  in o u r  p r e v i o u s  c o m m u n i c a t i o n s  *. 

96 a d u l t  r a t s  (24 g r o u p s  of 4 a n i m a l s  each)  were  used  
as con t ro l s ,  a n d  t w o  g roups  of 96 r a t s  e a c h  were  i n j e c t e d  
s u b c u t a n e o u s l y  w i t h  0-2 m g  and ,  r e spec t i ve ly ,  w i t h  2 m g  
of e n t e r a m i n e  p i c r a t e  p e r  k i l o g r a m  of  b o d y  we igh t .  

T h e  m o s t  i m p o r t a n t  r e su l t s  o b t a i n e d  are  se t  d o w n  in  
T a b l e s  I a n d  I I .  T a b l e  I shows  t h e  p e r c e n t  e x c r e t i o n  of 

1 V. ]2.RSPAMER and B. ASERO, Nature (in Press); Ricerca scient. 
21, 2132 (1951); J. Biol. Chem. (in Press). 

2 B. ASERO, V. COLO, V. ERSPAMER, and A.VERCELLONE, Liebigs 
Ann. ~76, 69 (1952). 

8 M. M. RAPPORT, A. A. GREEN, and J. H. PAGE, J. Biol. Chem. 
I74, 735 (1948); 176, 1237, 1o43 (1948). - M .  M. RAPPORT, J. Biol. 
Chem. 18o, 961 11949). 

4 V. I~RSPAMER and A. OrTOLENGHI, Exper. 8, 31 (1952). 

a d m i n i s t e r e d  w a t e r  a n d  t e s t  s u b s t a n c e s  ( c r ea t i n ine  and  
P A H ) ,  T a b l e  I I  t h e  r e l a t i v e  p e r c e n t  e x c r e t i o n  of wa te r  
a n d  t e s t  s u b s t a n c e s  w h e n  c o n s i d e r i n g  = 100 t h e  ex- 
c r e t i o n  of t h e  c o n t r o l  g roups .  

Seve ra l  e x p e r i m e n t s  were  also ca r r i ed  o u t  in  o rde r  to 
e s t a b l i s h  t h e  s m a l l e s t  dose  of e n t e r a m i n e  a c t i v e  on  the  
d iures is .  I n  t h e s e  e x p e r i m e n t s  t h e  u r ine  f low only ,  no t  
t h e  e x c r e t i o n  of t e s t  s u b s t a n c e s  was  r ecorded .  I t  was 
t h u s  poss ib le  t o  a s c e r t a i n  t h a t  o u t  of 10 g r o u p s  of 12 ra t s  
each ,  i n j e c t e d  s u b c u t a n e o u s l y  w i t h  10 /2g/kg of en te r -  
a m i n e  p i c r a t e ,  8 g r o u p s  s h o w e d  d iu res i s  v a l u e s  signifi- 
c a n t l y  l ower  t h a n  t h o s e  of t h e  r e s p e c t i v e  c o n t r o l  g roups  
(10 g r o u p s  of  12 a n i m a l s  each) ,  w h e r e a s  o u t  of 10 g roups  
of r a t s  i n j e c t e d  w i t h  5 /2g/kg, as m a n y  as 7 -8  groups  
s h o w e d  d iures i s  va lues  p r a c t i c a l l y  i d e n t i c a l  w i t h  those  
of t h e  con t ro l s .  

Table I I  

Waler  
Enteramine  picratc 0.2 mg/kg 
Ente ramine  picrate 2 mg]kg 

Crealinine 
Enteramine  picrate 0-2 mg/kg 
Ente ramine  picrate 2 mg/kg 

P A H  
Ente ramine  picrate 0.2 mg/kg 
Enteramine  picrate 2 mg/kg 

Relative percent excretion 
(controls = 1O0) after hours 

1 ] I ~ 1  2 3 7 
I I 

37.3 54-4 
12-8 16.3 

44.01 79.1 
13"01 30.9 

39.9 74.8 
12.7 29.4 

74.2 80.8 91.1 
32.7 54.6 79-8 

96.2 101-0 103.5 
60.5 92.2 105.4 

!87.7 91.9 93.0 
61.0 89.1 97.0 

T h e  dose  of  10 /zg /kg  of  e n t e r a m i n e  p i c r a t e  (=  4,1/~g/kg 
of e n t e r a m i n e  base)  m a y ,  t h e r e f o r e ,  be  c o n s i d e r e d  as  the  
s m a l l e s t  dose  a c t i v e  on  t h e  d iu res i s  of h y d r a t e d  ra t s .  

E n t e r a m i n e  p i c r a t e  possesses  a sure  h y p o t e n s i v e  ac t ion  
in  t h e  n o n - a n e s t h e t i z e d ,  i n t a c t  r a t  w h e n  i n j e c t e d  sub-  
c u t a n e o u s l y  in  doses  of 2 m g / k g  or  in  l a r g e r  doses,  an  
i n s i g n i f i c a n t  or  d o u b t f u l  a c t i o n  in doses  of 1 mg /kg ,  and  
no a c t i o n  a t  all in  s m a l l e r  doses.  

O w i n g  t o  t h e  low s o l u b i l i t y  of t h e  p i c r a t e ,  t h e  LD~0 
h a s  n o t  b e e n  e s t a b l i s h e d  as  y e t  in  t h e  r a t .  I n  a n y  case 
s u c h  a dose is l a r g e r  t h a n  200 mg/kg .  

I t  fol lows t h a t  t h e  s m a l l e s t  a n t i d i u r e t i c  dose  of en te r -  
a m i n e  is a t  l e a s t  50 -100  t i m e s  in fe r io r  to  t h e  smal l e s t  
h y p o t e n s i v e  dose, a n d  a t  l e a s t  20,000 t i m e s  in fe r io r  to 
t h e  LDs0. 

T h e s e  F i g u r e s  seem to  us h i g h l y  i n d i c a t i v e  on  t h e  one 
h a n d  of t he  e l e c t i v i t y  of t h e  r e n a l  p o i n t  of a t t a c k  of the  
s u b s t a n c e ,  and ,  o n  t h e  o the r ,  of i t s  v e r y  low acute  
t o x i c i t y .  

T h e  r e m a r k a b l e  d iu res i s  r e d u c t i o n  c a u s e d  b y  0.2 m g / k g  
of e n t e r a m i n e  p i c r a t e  is s u r e l y  i n d e p e n d e n t  of a n y  ex t ra -  
r e n a l  p r e s su re  m o d i f i c a t i o n ;  t h e  p o w e r f u l  a n t i d i u r e t i c  
a c t i o n  exe rc i sed  b y  2 m g / k g  of e n t e r a m i n e  p i c r a t e  may,  
on  t h e  c o n t r a r y ,  also d e p e n d ,  t h o u g h  s u r e l y  o n l y  in 
m o d e r a t e  m e a s u r e ,  on  t h e  fa l l  of t h e  s y s t e m i c  blood 
p re s su re .  W e  sha l l  r e t u r n  u p o n  t h i s  p o i n t  in  t h e  work 
i n  extenso.  

The  d a t a  s h o w n  in t h e  Tab les ,  p a r t i c u l a r l y  t h o s e  con- 
c e r n i n g  t h e  e x c r e t i o n  of c r e a t i n i n e  a n d  P A H ,  once  again 
c o n f i r m  t h a t  t h e  e n t e r a m i n e  a n t i d i u r e s i s  is due  to a 
s p a s m  of t h e  c o n t r a c t i l e  s t r u c t u r e s  of t h e  a/ /erent  vascu-  
l a r  b e d  of t h e  g lomeru lus ,  w i t h  e n s u i n g  fal l  of t h e  in t ra -  
g l o m e r u l a r  h y d r o s t a t i c  p ressu re ,  a n d  s lowing  of t h e  blood 
f low t h r o u g h  t h e  i n t e r t u b u l a r  c a p i l l a r y  n e t w o r k .  

T h e  o b v i o u s  conc lus ion ,  w h i c h  m a y  be  d r a w n  from 
t h e  r e su l t s  o b t a i n e d  in  t h e  p r e s e n t  i n v e s t i g a t i o n  a n d  in 


