
334 Br~ves communications - Kurze Mitteilungen EXPERIENTIA XVIII]7 

The Activation and Inhibition of 
Phenylamine-fl-Hydroxylase 

The e n z y m e  pheny lamine- f l -hydroxy tase  ca ta lyzes  t he  
f l -hydroxyla t ion  of  d o p a m i n e  x and  o t h e r  pheny le thy l -  
amines  a n d  p h e n y l p r o p y l a m i n e s  2-4, Many  c o m p o u n d s  
were t e s t ed  as possible inh ib i tors  or ac t iva to r s  of pheny l -  
amine-fl-hydroxylase, The degree  of inh ib i t ion  or act i-  
va t ion  of pheny lamine - f l -hydroxy lase  b y  t h e  t e s t e d  com-  
pounds  was  d e t e r m i n e d  by  a compar i son  of the  a m o u n t  of 
no rep inephr ine  fo rmed  in an incuba t ion  m i x t u r e  wh ich  
con t a ined  only  d o p a m i n e  as a s u b s t r a t e  and  an  incuba t ion  
m i x t u r e  which  con t a ined  d o p a m i n e  and  t h e  t e s t  com- 
pound .  The  a m o u n t  of fo rmed  no rep ineph r ine  was  de te r -  
mined  e i ther  b y  the  f luorometr ic  or t h e  pe r ioda te  m e t h -  
od 3. The  resul ts  are p r e sen t ed  in Table  I where  t he  ac t iv i ty  
was  set  a t  100% in t h e  absence  of t he  t e s t  compound .  

Serotonin ,  t r y p t a m i n e ,  and  h i s t amine  are  effect ive  in- 
h ib i to rs  a t  a c o n c e n t r a t i on  of 10-a~3/I. The  inh ib i t ion  of 
pheny lamine - f l -hydroxy lase  by  such  physio logica l  agen t s  
m a y  be  of significance.  Based  on s p e c t r o p h o t o m e t r i c  
changes  in t h e  qu inone  t e s t  ~ it was es tab l i shed  t h a t  these  
c o m p o u n d s  are no t  subs t r a t e s  of pheny lamine- f l -hydro-  
xylase.  

Tab. I. Inhibitors and activators of phenylamine-/~-hydroxylase 

Compound tested Concentration of the % activity 
tested compounds 

N o n e  0 . 0 0  100  
Serotoniu 2 × lO -8 M 60 
Tryptamine 2 × 10 -3 M 70 
Histamirie 2 x 10 - s  M 80 
Imipramine a 2 x 10 - s  M 80 
Desmethyl imipramine a 2 x 10 -~t M 55 
Guanethidine 2 x 10 -z 3I 100 
Bretylium ~ x 10 -3 M 100 
TM 10 ~2 x 10 -~ M 100 
Dibenamine a ~ x 10 -~ M 150 
EDTA ~Z x 10 -~ M 32 
Mg ++ ,~ × 10 -4 M 105 
Mn ++ 2 × 10-* M 110 
Zn ++ 2 x 10-4 M 110 
Co ++ ~ x 10-4M 110 

a These compounds were pre-incubated with the enzyme for 30 rain. 

R e c e n t l y  i t  was  found  t h a t  imip ramine  exe r t s  an anti- 
dep re s san t  ac t ion  t h r o u g h  d e s m e t h y l  imipramine ,  a me- 
tabol i te  der ived  f rom imip ramine  b y  r emova l  of one 
m e t h y l  group.  F r o m  the  d a t a  in Table  I i t  is e v i d e n t  that  
d e s m e t h y t  imip ramine  is a more  effect ive  i nh ib i to r  than 
imip ramine  which  was  p rev ious ly  descr ibed  as an in- 
h ib i to r  of pheny lamine - f l -hydroxy lase  ~. W h e t h e r  t he  anti- 
dep re s san t  ac t ion  of these  drugs  is s o m e w h a t  re la ted  to 
the i r  i nh ib i to ry  effects  will have  to be inves t iga ted .  

S y m p a t h e t i c  b locking agents  such as quaneth id ine ,  
b re ty l ium and  TM 10 have  no effect  on the  phenylamine-  
f l -hydroxylase  ac t iv i ty .  However ,  d ibenamine  s t imulates  
t he  ac t iv i ty  of  pheny lamine- f l -hydroxy lase .  Dibenamine  
seems to  p r e v e n t  t h e  des t ruc t ion  of t h e  e n z y m e  which 
occurs  dur ing  the  p re - incuba t ion  per iod.  The  pro tec t ive  
ac t ion  of d ibenamine  m a y  be due  to  t h e  s t ruc tu ra l  iso- 
s te r i sm of d ibenamine  e t h y l e n i m i n i u m  ion wi th  adrenergic 
phenyle thy l - f l -amines  8. 

The inh ib i t ion  of pheny lamine- f l -hydroxy lase  by  EDTA 
sugges ts  as prev ious ly  r epor ted  s t h a t  a me ta l  is necessary 
for the  e n z y m e  ac t iv i ty .  Various  me ta l s  were t e s t ed  for 
the i r  ab i l i ty  to  s t imu la t e  t he  ac t iv i ty  of the  enzyme.  
A sl ight  s t imula t ion  was ob ta ined  wi th  Mg ++, Mn ++, 
Zn ++, and  Co ++ ions. In  a n o t h e r  e x p e r i m e n t  t he  s t imu-  
la t ion of enzyme  ac t iv i ty  by  meta l s  was  f u r t h e r  in- 
ves t iga ted .  To 1 ml  of e n z y me  p r e p a r a t i o n  0.2 ~moles/ml 
of E D T A  were  a d d e d  and  the  mi x t u r e  was  p re - incuba ted  
for 15 rain. A p re - ineuba t ion  w i t h o u t  E D T A  se rved  as a 
control .  B o t h  p r e p a r a t i o n s  were  d ia lysed  24 h agains t  
0.02 M p h o s p h a t e  buffer ,  p H  6.4. Af te r  dia lysis  t h e  e n z y m e  
was  fu r the r  i ncuba t ed  in a s t a n d a r d  i n c u b a t i o n  mi x t u r e  
w i th  and  w i t h o u t  t he  add i t ion  of meta ls .  Table  I I  shows 
t h a t  a s t imu la t ion  of e n z y me  ac t iv i ty  was  o b t a i n e d  by  the  
add i t ion  of Zn++, Mn++, and  Co++ ions. Th is  f inding 
d e m o n s t r a t e s  t h a t  Mn++ or Co ++ or Zn ++ ions are  necessary  
for t he  e n z y me  ac t iv i ty  and  m a y  p rov ide  an  ind ica t ion  of 
t he  n a t u r e  of t h e  enzyme.  A more  pur i f ied  e n z y m e  f rac t ion 
is now be ing  p r e p a r e d  in o rde r  to  es tab l i sh  the  specific 
b ind ing  of the  m e t a l  to  t he  e n z y me  site 7. 

Zusammen[assung. Serotonin ,  T r y p t a m i n ,  Hi s t amin ,  
I a f i p r a m i n  und  D e s m e t h y l - I m i p r a m i n  in 10 -3M Ldsung  
h e m m e n  die Akt iv i t / i t  de r  Pheny lamin- f l -hydroxy lase .  
E ine  E r h 6 h u n g  der  Akt iv i t / i t  du rch  D i b e n a m i n e  wurde  
beobach te t .  Die H e m m u n g  d u t c h  E D T A  und  die Erh6-  
hung  der  Aktivit/~t du rch  Mn ++, Co ++ und  Zn ++ m a c h t  
wahrscheinl ich,  dass  fiir die e n z y m a t i s c h e  Akt iv i t~ t  ein 
Metall  nSt ig  ist .  

Tab. II. Activation and inhibition of Phenylamine-fl-hydroxylase by 
metal ions after treatment with EDTA a 

Metal ion b % activation % inhibition 

Ca ++ 0 
Mg ++ 0 
Zn ++ 40 
Mn +÷ 75 
Co ++ 75 
Cu++ 70 

a The concentration of EDTA was 0.2 iJ.moles per ml and the enzyme 
activity was reduced 50%. 
The concentration of the tested metal ions was 0.2 ~tmoles per ml. 
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