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The se lec t ive  inhibitor of type A monoamine oxidase (MAO) chlorglyl ine (unlike deprenil ,  an 
inhibitor of type B MAO) prevented  the appearance of abil i ty to deaminate histamine or  AMP, 
quali tat ively new p rope r t i e s  for  this object,  in f ragments  of mitochondrial  membranes  f rom 
ra t  l iver  when incubated under ae rob ic  conditions. The qualitative t ransformat ion  of the 
catalytic p roper t i e s  under the influence of oxidizing agents is evidently undergone by type A 
but not by type B MAO. 
KEY WORDS: monoamine oxidases of types A and B; t rans format ion  of monoamine oxidases;  
chlorgyline;  deprenil ;  histamine;  adenylic acid. 

Pur i f ied  prepara t ions  of monoamine oxidase (MAO) and membrane-bound MAO undergo t ransformat ion  
(qualitative al terat ion) of the i r  catalytic act ivi ty  under conditions leading to par t ia l  oxidation of SH groups [1]. 
As a resu l t  of this t r ans format ion  the MAO acquires  the ability to deaminate not only monoamines,  but also 
other  ni t rogenous bases  (histamine, nueleot ides,  for  example) that  do not belong to the list  of MAO subst ra tes .  

The object of this investigation was to identify the type of MAO undergoing t ransformat ion  in f ragments  
of l iver  mitochondria l  membranes .  

At least  two types of MAO are  distinguished [5]: A and B. By definition, amine oxidases highly sens i -  
t ive to the inhibitory action of chlorgyline [N-(2 ,4-dichlorophenoxy)propyl-N-methyl-2-propinylamine hydro-  
chloride] belong to the group of type A MAO [2]; one of the i r  cha rac te r i s t i c  subs t ra tes  is serotonin (5-HT) 
[5]. The t e r m  type B MAO is applied to amine oxidases cha rac t e r i zed  by high sensi t ivi ty to the inhibitory 
action of deprini l  (N- l -pheny l i sopropy l -N-methy l -2 -p rop iny lamine  hydroehloride)  [3]; among the biogenie 
amines ,  type B MAO specif ical ly  oxidizes fl -phenylethylamine [5]. If the p roper ty  of undergoing t ransformat ion  
of catalytic act ivi ty  is a feature  of only one of these types of MAO, the prevention of t ransformat ion  of MAO 
by low concentrat ion of the corresponding se lec t ive  inhibitor of that pa r t i cu la r  type of MAO could be expected, 
for  the p resence  of a functionally intact catalytic center  is one of the conditions for the possibil i ty of MAO 
transformation [i]. 

EXPERIMENTAL METHOD 

The methods of isolating mitochondria l  membrane  f rom rat  l iver  homogenate and of measur ing  MAO 
act ivi ty f rom the l iberat ion of ammonia,  sources  of the chemical  compounds used, and the i r  charac te r i s t i c s  
were  given previous ly  in [6]. 

EXPERIMENTAL RESULTS 

Preincubation of the mitochondrial fraction of rat liver homogenate with chlorgyline inhibited the deamin- 
ation of 5-HT (a substrate of type A MAO) on the average by 80~, whereas deamination of fl-phenylethylamine 
(a substrate of type B MAO) was inhibited by only 20% (Fig. 1). Preincubation of the rnitochondria with depre- 
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F i g .  1. Inh ib i t ion  of  d e a m i n a t i o n  of  f l - p h e n y l e t h y l a m i n e  (PEA) 
and  5 - H T  in f r a c t i o n  of  m i t o c h o n d r i a l  m e m b r a n e  of  r a t  l i v e r  
by c h l o r g y l i n e  (Chl) and  d e p r e n i l  (Dp). S u s p e n s i o n s  (5 g of  
p r o t e i n  to 1 ml)  of  f r a g m e n t s  of  m i t o c h o n d r i a l  m e m b r a n e s  in 
0.01 M p h o s p h a t e  b u f f e r  (pH 7.4) p r e i n c u b a t e d  fo r  60 ra in  a t  
20~ e i t h e r  wi thout  a d d i t i o n  of  MAO i n h i b i t o r s  (con t ro l )  o r  
wi th  ChI o r  Dp (f inal  c o n c e n t r a t i o n s  5 �9 10 -7 o r  10 -5 M, r e s p e c -  
t i ve ly ) ,  d i a l y z e d  a g a i n s t  600 vo l  of  t he  s a m e  b u f f e r  fo r  48 h, 
a f t e r  which  d e a m i n a t i o n  of  PEA and  5 - H T  (f inal  c o n c e n t r a t i o n s  
in s a m p l e s  8 �9 10 -4 and  6 �9 10 -a M, r e s p e c t i v e l y )  was  i n v e s t i -  
g a t e d  fo r  50 ra in  a t  37~ in an  a t m o s p h e r e  of  oxygen .  E x a m p l e  
of  e x p e r i m e n t  (mean  v a l u e s  c a l c u l a t e d  f r o m  r e s u l t s  of  f ou r  
p a r a l l e l  d e t e r m i n a t i o n s )  f r o m  a s e r i e s  of t h r e e  o r  four  a n a l o g o u s  
e x p e r i m e n t s .  

TABLE I. Deamination of Nitrogenous Bases during Incu- 
bation with Fractions of Mitochondrial Membranes from 
Rat Liver 

Treatment of 
mitochondria 

Control 
Preincubation with Cu z+ 
Preineubation with 

chIorgyline 
Preineubation with ehlor- 

~yline and then with 
u~+ 

Preineubation with 
deprenil 

Preineubation with deprenil 
and then with 
Cu2+ 

Deamination, nmoles of am- 
monia/rag protein in 50 rain 

serotonin ethYlammeg'phenyl - _  

600 
165 

115 

85 

480 

135 

197 
77 

157 

0 

13 

0 

hista- 
mine 

~ 

0 

0 

23 

II0 

AMP 

0 
43 

0 

0 

0 

23 

Legend .  P r e i n c u b a t i o n  wi th  Cu 2+ (with 1 mM CuSO 4) [6] 
c a r r i e d  out a t  4~ f o r  96 h; cond i t ions  of  p r e i n c u b a t i o n  
wi th  c h l o r g y l i n e  o r  d e p r e n i l  g iven  in cap t ion  to F ig .  1. 
Con t ro l  p r e i n c u b a t e d  fo r  96 h a t  4~ and  then  fo r  60 ra in  
a t  20~ wi thout  Cu 2+ and  wi thout  MAO i n h i b i t o r s .  F i n a l  
c o n c e n t r a t i o n s  of  h i s t a m i n e  a n d  A M P  in s a m p l e s  10 raM. 
E x a m p l e  of  s e r i e s  i nc lud ing  t h r e e  a n a l o g o u s  e x p e r i m e n t s  
shown.  

nil inhibited the deamination of 5-HT by only 20% but completely blocked the activity of the type B MAO (Fig. I), 
in agreement with data in the literature [3, 5]. 

It was found previously [6] that in the presence of Cu 2+ cations as catalyst the oxygen of the air, partly 
oxidizing the SH groups of membrane-bound MAO, initiates the qualitative change (transformation) of their 
catalytic activity, as shown by the appearance of ability to deaminate various nitrogenous bases (histamine and 
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adenylic acid in the present experiments; see Table 1). Preliminary treatment with chlorgyline under condi- 
tions when this inhibitor largely blocked type A MAO activity (to judge from the deamination of 5-HT), but left 
type B MAO activity almost unchanged (tested by deainination of fl-phenylethylamine), prevented the appearance 
of ability to deaminate histamine or AMP under these experimental conditions (Table 1). Conversely, deprenil, 
a type B MAO inhibitor, did not prevent the appearance of ability to catalyze these reactions in mitochondria 
incubated under aerobic conditions in the presence of Cu 2+ cations.  The results indicate that the ability to 
undergo transformation of catalytic activity under conditions favoring oxidation of SH groups is a feature of 
type A MAO but not of type B. I t  is known that MAO deaininates the most important of the neuromediators 
[5] and that transformation is particularly readily undergone by the MAO of brain tissue [4]. 
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2,6-Dimethyl-3,5-dicarbethoxy-l,4-dihydropyridine interacts with the NADPH-dependent 
electron transport system of rat  l iver microsomes: It forms a type 1 complex with the 
terminal oxidase (cytochrome P-450) and also definitely inhibits the activity of NADPH- 
cytochrome c reductase and methindione demethylase. In experiments in vivo repeated 
administration of the compound had no inducing action on Inicrosomal enzymes. 
KEY WORDS: liver microsoines; electron transport system; 2,6-diinethyl-3,5-dicarbethoxy- 
1,4-dihydropyridine; antioxidants. 

The compound 2,6-diinethyl-3,5-dicarbethoxy-l,4-dihydropyridine (DHP) possesses marked antioxidant 
and antiradical activity [1, 2, 6]. By oxidation of DHP in vivo 2,6-diinethyl-3,5-dicarbethoxypyridine is formed. 

H~CoO=CHT~Hco~c=I% H~C,O.~C--/~,--CO,C.,,H~ 
HaC-k J-CHa "H~C__ L J - C H  3 ' ] 

N N 2,6-dimethyl-3,fi-di- 
N H carbethoxypyridine 

DHP 
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