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Effect of S o m e  M o n o a m i n e  Oxidase  Inhibitors  
on D e a m i n a t i o n  of Biogenic  M o n o a m i n e s  by 

Rat Liver Mitochondria l  M o n o a m i n e  Oxidase  

Harmine and 1-isonicotinoyl-2-(benzylcarboxamido- 
e t h y l )  h y d r a z i n  ( N i a l a m i d )  we re  r e c e n t l y  s h o w n  1-3 to  
i n h i b i t  t h e  d e a m i n a t i o n  o f  v a r i o u s  m o n o a m i n e s  in  v i t r o  
m o r e  o r  l ess  s e l e c t i v e l y ;  i p r o n i a z i d  ( 1 - i s o n i c o t i n o y l - 2 - i s o -  
p r o p y l h y d r a z i n ) ,  t r a n s - 2 - p h e n y l c y c l o p r o p y l a m i n e  (Pa r -  
n a t e )  a n d  f l - p h e n y l i s o p r o p y l h y d r a z i n  (Ca t ron )  do  n o t  
p o s s e s s  t h i s  a b i l i t y 3 , L  W e  n o w  r e p o r t  d a t a  on  t h e  e f f ec t s  
of  N - m e t h y l - N - b e n z y l p r o p y n y l a m i n e  ( P a r g y l i n e  M O  911 
I), f l - p h e n y l e t h y l h y d r a z i n  ( N a r d i l  II) a n d  1 - b e n z y l - 2 -  
( 5 - m e t h y l - 3 - i s o x a z o l y l c a r b o n y l  h y d r a z i n  ( i s o c a r b o x a z i d  
Marplan III)  ~ 

R a t  l i ve r  m i t o c h o n d r i a  e x t r a c t e d  b y  h y p o t o n i c  p h o s -  
p h a t e  b u f f e r  6 a n d  s o l u b i l i z e d  * b y  a n o n - i o n i c  d e t e r g e n t  
O P - 1 0  we re  u s e d  as  c r u d e  p r e p a r a t i o n s  of  m o n o a m i n e  
o x i d a s e  (MAO).  P r e p a r a t i o n s  p u r i f i e d  a b o u t  25- fo ld  as  
c o m p a r e d  w i t h  t h e  c r u d e  o n e s  we re  p r e p a r e d  b y  c h r o -  
m a t o g r a p h y  o n  b r u s h i t e  c o l u m n s L  

C o n c e n t r a t i o n s  of  I ( F i g u r e  a) i n h i b i t o r y  for  d e a m i n a -  
t i o n  of  d o p a m i n e ,  a n d  e s p e c i a l l y  for  t y r a m i n e ,  a re  s ign i f i -  
c a n t l y  l ower  t h a n  t h o s e  r e q u i r e d  for  i n h i b i t i o n  of  se ro-  
t o n i n  d e a m i n a t i o n  (pIs0 v a l u e s  a re  6 .42 • 0.69,  7.07 
- t - 0 . 1 1  a n d  5.64 4 - 0 . 4 4 ,  r e s p e c t i v e l y ) .  I I  ( F i g u r e  b) 
i n h i b i t s  t h e  d e a m i n a t i o n  o f  s e r o t o n i n  in  s i g n i f i c a n t l y  
lower  c o n c e n t r a t i o n s  t h a n  t h e  d e a m i n a t i o n  of  t y r a m i n e  
(pIs0 v a l u e s  a r e  5.46 4 - 0 . 0 6  a n d  4 .88  4 - 0 . 0 4 ,  r e s p e c -  
t i v e l y  P < 0.001).  N o  s i g n i f i c a n t  d i f f e r e n c e  in  r e s p e c t i v e  
v a l u e s  c o u l d  be  f o u n d  in  s i m i l a r  e x p e r i m e n t s  w i t h  I I I  
(pIs0 v a l u e s  a re  4 .95 4- 0.4 a n d  4 .86  4- 0.39, _P > 0.6). 

I r r e v e r s i b l e  i n h i b i t i o n  of  d e a m i n a t i o n  of  t y r a m i n e  b y  
I, d e v e l o p i n g  d u r i n g  p r e i n c u b a t i o n  of  M A O  w i t h  t h e  in-  
h i b i t o r  in  a e r o b i c  c o n d i t i o n s  s, is p r e v e n t e d  b y  8 - h y d r o x y -  
q u i n o l i n e  (Table )  - a c h e l a t i n g  a g e n t  r e v e r s i b l y  a n d  
c o m p e t i t i v e l y  i n h i b i t i n g  M A O  d u e  to  i n t e r a c t i o n  w i t h  
m e t a l  i ons  e s s e n t i a l  for  a c t i v i t y  of  t h e  e n z y m e  ~,~~ H a r -  
m i n e  - r e v e r s i b l e  i n h i b i t o r  of  M A O  w h i c h  p o s s i b l y  i n t e r -  
a c t s  w i t h  t h e  f l a v i n  c o m p o n e n t  of  t h e  e n z y m e  n _ d o e s  n o t  
c a u s e  t h i s  e f fec t .  Q u i t e  d i f f e r e n t  r e s u l t s  we re  o b t a i n e d  in  
s i m i l a r  e x p e r i m e n t s  w i t h  s e r o t o n i n  as  a s u b s t r a t e S .  
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Inhibition of enzymatic deamnination of monoamines by (a) I and 
(b) II (solid line) or III (dotted line). Experimental conditions see 1. 
I was preincubated for 60 mill at 20~ with a purified MAO (0.5 mg 
of protein per sample), isocarboxazid - for 45 rain at 20 ~ C with 'crude' 
MAO, I[ was tested without preincubation. Tyramine (e),  sero- 
tonin (o) or dopamine (| were added in anlounts of 5.76, 9.89 or 
6.00/zmoles per sample, respectively. Each value represents the mean 

of 3-4 experiments. Vertical lines: s tandard error 

C o m p l e t e  i n h i b i t i o n  of  e n z y m a t i c  a c t i v i t y  of  M A O  b y  
p r e i n c u b a t i o n  w i t h  I d o e s  n o t  d e c r e a s e  t h e  c o n t e n t  of  
S H - g r o u p s  in  p u r i f i e d  M A O  p r e p a r a t i o n s  8,12. T h e s e  
p r e p a r a t i o n s  a r e  e s p e c i a l l y  s e n s i t i v e  as  c o m p a r e d  w i t h  
c r u d e  M A O  t o w a r d s  t h e  i n h i b i t o r y  e f f ec t  of  m e r c a p t i d e -  
f o r m i n g  r e a g e n t s ,  b u t  t h e i r  s e n s i t i v i t y  t o w a r d s  t h e  i n h i b i -  
t i o n  b y  p a r g y l i n e  d o e s  n o t  d i f fe r  f r o m  t h a t  o f  t h e  c r u d e  
e n z y m e  12. T h e s e  d a t a  do  n o t  s u p p o r t  t h e  h y p o t h e s i s  n 
t h a t  S H - g r o u p s  m a y  be  a p r i m a r y  s i t e  of  a c t i o n  o f  I o n  
M A O  in  v i t r o .  

Effect of 8-hydroxyquinoline and harlnine on inhibition by I of 
tyramine deamination in vitro. Experimental  conditions - see 1 and 
legend to Figure. Final concentrations of I, 8-hydroxyquinoline and 
harmine in samples were 10-~M, 2.5" 10-*M and 10-4M, respec- 
tively. Dialysis against 500-fold volume of 0.01 M phosphate buffer, 
pH 7.4, was carried out during 24 h. Values represent means of 4 

parallel experiments 

Sample Treatment  of purified MAO Inhibition of 
No. preparation tyramine de- 

anlination, % 

1. 

2. 

3. 

4. 

5. 

6. 

Preincubation with I 62.5 ~: 7.5 

Preincubation with I; dialysis 70.4 i 1.6 

Addition of 8-hydroxyquinoline; 
dialysis 0 

Addition of 8-hydroxyquinoline; 
preincubation with I; dialysis 10.0 ~_ 2.5 

Addition of harmine; dialysis 0 

Addition of harmine; preincubation 81.0 -L 1.0 
with I; dialysis 81.0 • 1.0 

BBIBO,RBI. N-M eTHYl -N-6  eH3HYIHp0 P, HHrI~aMHH T0pM03HT 
~le3aMHHHpOBaHHe THpaMHHa MHT0X0HjIpHaJXbHO~ MAO B 
KOHIleHTpaRH~IX, 3HaqHTeJIbH0 6odlee HFI3KHX, qeM Te, 
KOTOpMe Heo~x0~HMbI ]~YI~t T0pMoH(eHH~ JIe3aMHHHpOBaHH~t 
cep0TOHHHa. 
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