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M o n o a m i n e  O x i d a s e  A c t i v i t y  in  M e m b r a n e  S t r u c t u r e s  of  R a t  L i v e r  Ce l l  

Monoamine  oxidase  ac t iv i ty  in h o m o g e n a t e s  of liver, 
b ra in  a n d  some o t h e r  organs  is localized ma in ly  in mi to-  
chondr ia l  f rac t ion  1 and  is t i gh t l y  b o u n d  w i t h  mi to -  
chondr iaI  m e m b r a n e s  ~. On I rac t iona t ion  of m i tochon -  
drial  m e m b r a n e s ,  t h e  m o n o a m i n e  oxidase  ac t iv i ty  in 
some cases 3,4 was  found  in a f rac t ion  t e r m e d  ' ex te rna l  
m i tochondr i a l  membranes ' .  Monoamine  oxidase  (EC 
1.4.3.4) has  therefore  been  considered as a 'ma rk e r  
e n z y m e '  for ex te rna l  mi tochondr i a l  membranes4 ,  5. 

In  h o m o g e n a t e s  of t hy ro id  g land ~, h e a r t  musele  7 and  
of some o the r  organs  and  tissues, a cons iderable  p a r t  of 
m o n o a m i n e  oxidase  ac t iv i ty  has been  localized in micro-  
somes.  However ,  d i rec t  evaluat ion ,  unde r  comparab l e  
e x p e r i m e n t a l  condi t ions ,  of m o n o a m i n e  oxidase  ac t iv i ty  
in var ious  m e m b r a n e  s t ruc tu res  of a cell has  no t  been  
carr ied  out.  

I t  was  one purpose  of t he  p r e sen t  work  to  compare  t h e  
values  of specific m o n o a m i n e  oxidase  ac t iv i ty  (measured 
by  a h igh ly  sens i t ive  color imetr ic  m e t h o d  based  on 
following the  ra te  of ox ida t ion  of p - n i t r o p h e n y l e t h y l -  
amine  s, 9) in var ious  m e m b r a n e  s t ruc tu res  of ra t  l iver cell. 

P r epa ra t i ons  of m i tochondr i a l  m e m b r a n e s  10, cy to-  
p lasmic  m e m b r a n e s  n ,  nuclei  ~ and  nuclear  m e m b r a n e s  
(envelopes) ~a, as well as those  of m e m b r a n e o u s  s t ruc tu res  
of e rgas top lasmic  re t icu lum 1~, were  suspended  in 0 ,23I  
p o t a s s i u m  p h o s p h a t e  buffer  (pH 7.4). Con ten t  of p ro te in  
has  been  measured  as descr ibed by  L o w R y  et  al. ~ using 
crys ta l l ine  beef  se rum a lbumin  as a s t anda rd .  

The Figure  shows t h a t  in mi tochondr i a l  m e m b r a n e s  
(which con ta in  more  t h a n  70% of t he  t o t a l  m o n o a m i n e  
oxidase  ac t iv i ty  of ra t  l iver homogenateX) specific mono-  
amine  oxidase  ac t iv i ty  ca lcu la ted  per  mg  of p ro te in  is 
cons iderab ly  lower, as con lpared  w i t h  t he  monoa ln ine  
oxidase  a c t i v i t y  in cy top la smic  m e m b r a n e s  or, especially,  
in nuclear  m e m b r a n e s  (envelopes).  In  some e x p e r i m e n t a l  
hepa tomas ,  th i s  e n z y m a t i c  a c t i v i t y  is a lmos t  ab sen t  ~a. 
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Specific monoamine oxidase activity in membrane structures of rat 
liver cell. Substrate p-nitrophenylethylamine. HCL 3. Composition 
of samples and experimental conditions as described previously% 
Mean values ~ standard deviation are presented. Number of experi- 
ments in parentheses. I, starting homogenate; II, cytoplasmic 
membranes; I I I, nuclei; IV, nuclear membranes (envelops); V, mito- 
ehondria; VI, mitoehondrial membranes; VII, membrancous struc- 
tures of ergastoplasmie retieulum. 

Monoamine  oxidase  a c t i v i t y  m a y  the re fore  no t  be con-  
s idered as a charac te r i s t i c  p r o p e r t y  of m i tochondr i a l  
m e m b r a n e s .  

Biological s ignif icance of m o n o a m i n e  oxidase  ac t iv i ty  
in m e m b r a n e  s t ruc tu res  of celt is a t  t he  p re sen t  t i m e  
unknown .  A possible  role for these  e n z y me s  is sugges ted  
by  the  prev ious ly  pub l i shed  da t a  ~7 on pa r t i c ipa t ion  in 
regula t ion  of ac t iv i ty  of some s t ruc tu re  - b o u n d  e n z y m e s  
of t issue resp i ra t ion  of d e a m i n a t e d  p r o d u c t s  of biogenie 
m o n o a m i n e s  metabo l i sm.  F o r m a t i o n  of these  p r o d u c t s  
is p r e v e n t e d  by  specific powerful  m o n o a m i n e  oxidase  
inh ib i to rs  17. 
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E n z y m a t i c  P h o s p h o r y l a t i o n  of  P r o t e i n s  of  R a t  L i v e r  C h r o m a t i n  b y  ( 7 - 3 2 P )  A T P  in  v i t r o  

The role p layed  by  ch romosoma l  p ro te ins  in t he  cont ro l  
of gene ac t iv i ty  is one of t h e  ma in  po in t s  of cu r ren t  
in teres t .  A charac te r i s t ic  of these  p ro te ins  is the  ex is tence  
of several  chemical  groups  on the  amino  acid side chains  

of t he  molecule,  such as me thy l ,  ace ta t e  and  phospha t e ,  
groups  which  mo d i f y  t h e  ne t  charge  and  p e r h a p s  the  
in te rac t ion  of t he  p ro te in  w i t h  the  nucleic acids of t he  
c h r o m a t i n  1. I t  has  been  pos tu l a t ed  and  evidence  has 


