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Monoamine oxidase  (MAO) ac t iv i ty  in a homogenate and in i so la ted  nuclei  and nuc lea r  f r a c -  
t ions of the l i v e r  of no rma l  mice  and of mice  with tumors  was inves t iga ted  by the use of p -  
n i t rophenyle thy lamine  hydroch lo r ide  as  the s ubs t r a t e .  Norma l ly  MAO ac t iv i ty  of the nuclei  
was concen t ra ted  jus t  as  in the r a t  l ive r ,  in the nuc lea r  membrane ,  but the speci f ic  MAO 
ac t iv i ty  was only 25-50~ of that found in r a t s .  MAO ac t iv i ty  was reduced  in the l i ve r  of 
mice  with t umors ,  and the d e c r e a s e  was e s p e c i a l l y  marked  in the nuclei  and nuc lea r  m e m -  
b r a n e s ;  meanwhile ,  ac t iv i ty  was found in the deoxyr ibonuc leopro te in  f rac t ion ,  in which 
none is n o r m a l l y  found. MAO ac t iv i ty  was not found in the t i s sues  of mouse tumors  
( s a r coma  37 and E h r l i e h ' s  a s c i t e s  ca rc inoma) .  

I so la ted  nuc lea r  m e m b r a n e s  of the r a t  l i ve r  p o s s e s s  high monoamine oxidase (MAO) ac t iv i ty ,  even 
higher  than the ac t iv i ty  of this  enzyme in other  cel l  s t r u c t u r e s .  Compar i son  of the spec i f ic  MAO ac t iv i ty  
of i so la ted  nuc lea r  m e m b r a n e s  and nuclei  sugges t s  that a l l  the MAO act iv i ty  of the nucleus is concent ra ted  
in the nuc l ea r  membranes~  On the o ther  hand it has been found that the nuclei  and nuc lea r  m e m b r a n e s  of 
Za jde l a ' s  a s c i t e s  hepatoma,  and a homogenate of this  hepatoma,  of J e n s e n ' s  r a t  sa rcoma ,  and of s a r c o m a  
37 of mice do not p o s s e s s  MAO ac t iv i ty  [2]. 

With these facts  and a l so  the high content of ce r t a in  oxidative and other  enzymes  in nuc lea r  m e m -  
b ranes  [5, 7] in mind, the p r e s e n t  inves t iga t ion  was under taken to study MAO act iv i ty  in i so la ted  nuclei  
and the i r  f r ac t ions ,  and, in p a r t i c u l a r ,  in f rac t ions  r i ch  in nuc lea r  m e m b r a n e s ,  in the l i ve r  of no rma l  
mice ,  and in the l i v e r  of mice with t r ansp lan ted  s a r c o m a  37. 

E X P E B I M E N T A L  M E T H O D  

Noninbred albino mice of both sexes  weighing 20-22 g were  used.  The l ive r  was taken from the mice 
with tumors  (asc i tes  s a r c o m a  37 was t r ansp lan ted  by in t r ape r i t onea l  inject ion of a suspens ion  of the tumor) 
on the 8th day a f t e r  t r ansp lan ta t ion .  

I so la ted  nucle i  were  obtained from the l i v e r  taken f rom ten mice by a two-s tage  method in concen-  
t r a t ed  suc ro se  [8]. The nctflei were  f rac t iona ted  in two ways.  

The f i r s t  method (salt  f ract ionat ion)  cons i s ted  of succes s ive  ex t rac t ion  of the i so la ted  nuclei  with 
0.14 M and 1.5 M NaCl solut ions,  thereby  y ie ld ing  f rac t ions  of ncu lea r  sap and deoxyr ibonuc leopro te in  
(DNP) of the chromat in  [3] r e s p e c t i v e l y .  The res idue  a f te r  ex t rac t ion  of the DNP, containing m a t e r i a l  
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T A B L E  1. Spec i f ic  MAO A c t i v i t y  (in n m o l e s  d e a m i n a t e d  s u b s t r a t e /  

m g  p r o t e i n / r a i n  a t  37~ of Nuc l e i  and N u c l e a r  F r a c t i o n s  of L i v e r  
f r o m  N o r m a l  Mice  and lViice with T r a n s p l a n t e d  S a r c o m a  37 (M• 

Preparation 

Homogenate 
Nuclei 

normal 

0,88_+0,03 (5) 
0,50_+0,04 (5) 

Mice 

with tumors 

o,62-+o,o~ (6) 
0,18_+0,008 (6) 

Salt ffactionation 
Residue after extraction 

of nuclear sap . . . . . . . . .  
Residue after extraction 
D~IfDNP . . . . . . . . . . . . . .  

Deoxycholate extract . . . . .  
Residhe after extraction with 

deoxycholate . . . . . . . . . .  

Unpurified membrane fraction 
Purified nuclear membranes 

0,69_+0,03 (4) 

1,21-0.20 (4) 
0,00 (4) 
3,19_+0,41 (4) 

0,38_+0,03 (4) 

Osmotic shock 
J 2,9_+0,11 (3) 

4,3-+0,05 (3) 

0,29--0,01 (3) 

0,63• (3) 
0J8• (3) 
0,55----- 0,09 (3) 

0,00 (3) 

0,8___0,05 (3) 

Note:  S a m p l e s  con ta ined  f r o m  0 .5  to 3 m g p r o t e i n  in 3 ml  
m e d i u m  inc lud ing  p - n i t r o p h e n y l e t h y l a m i n e - H C 1  and d e t e r g e n t  
O P - 1 0  o r  T r i t o n  X-100 in c o n c e n t r a t i o n  of 1o 6 M, 5%, and 
1% r e s p e c t i v e l y .  Incuba t ion  fo r  60 m i n  a t  pH 7 .4  (number  of 
e x p e r i m e n t s  given in p a r e n t h e s i s ) .  

of the n u c l e o l i  and  n u c l e a r  m e m b r a n e s ,  was  t r e a t e d  with  1% sod ium d e o x y c h o l a t e  so lu t ion  and c e n t r i f u g e d  
[6]. The s u p e r n a t a n t  con ta ined  m a t e r i a l  of the n u c l e a r  m e m b r a n e s ;  the  r e s i d u e  c o n s i s t e d  m a i n l y  of 
m a t e r i a l  f r o m  the n u c l e o l i .  

The s econd  me thod  (osmot i c  shock) c o n s i s t e d  of ob t a in ing  n u c l e a r  m e m b r a n e s  by  d e s t r u c t i o n  of the 
n u c l e i  in hypo ton ic  phospha t e  b u f f e r  [4]. In s o m e  e x p e r i m e n t s  an  u n p u r i f i e d  f r a c t i o n  of n u c l e a r  m e m b r a n e s  
was  ob ta ined  by r e m o v a l  of n u c l e a r  f r a g m e n t s  f r o m  the m e m b r a n e  f r a c t i o n  a f t e r  o s m o t i c  shock  by c e n t r i f u g a t i o n  
a t  300 g for  5 rain,  and by s e d i m e n t a t i o n  a t  5 0 , 0 0 0 - 6 0 , 0 0 0  g f o r  15 rain wi thout  p a s s a g e  th rough  a s u c r o s e  
g r a d i e n t .  

P r o t e i n  [9] and MAO a c t i v i t y ,  u s i n g  p - n i t r o p h e n y l e t h y l a m i n e  a s  the s u b s t r a t e  [1, 10], w e r e  d e t e r -  
m i n e d  in the  r e s u l t i n g  f r a c t i o n s .  

E X P E R I M E N T A L  I~E S U L T S  

The r e s u l t s  (Table  1) show that  s p e c i f i c  MAO a c t i v i t y  in the  m o u s e  l i v e r  was  much  l o w e r  than in the 
c o r r e s p o n d i n g  s t r u c t u r e s  of the r a t  l i v e r  [2]. The d e c r e a s e  was  p a r t i c u l a r l y  m a r k e d  in the n u c l e a r  f r a c -  
t ions  ; a c t i v i t y  in the m o u s e  homogena t e ,  f o r  i n s t ance ,  was  only  67%, and in the nuc l e i  and n u c l e a r  m e m -  
b r a n e s  25-33% of that  found in r a t s .  On f r a c t i o n a t i o n  of the ce l l  nuc l e i  of n o r m a l  m o u s e  l i v e r  no MAO a c -  
t i v i t y  was  found e i t h e r  in the n u c l e a r  ju ice  o r  in the DNP f r a c t i o n .  D u r i n g  s a l t  e x t r a c t i o n  the s p e c i f i c  MAO 
a c t i v i t y  i n c r e a s e d  by  40% a f t e r  e x t r a c t i o n  of the n u c l e a r  sap ,  and  was  a g a i n  doub led  a f t e r  e x t r a c t i o n  of DNP 
f r o m  the r e s i d u e .  The g r e a t e r  p a r t  of the MAO a c t i v i t y  could  be e x t r a c t e d  f r o m  th i s  l a s t  r e s i d u e  with  1% 
d e o x y c h o l a t e  so lu t ion ,  and the s p e c i f i c  a c t i v i t y  of th is  e x t r a c t  was  2o 6 t i m e s  g r e a t e r  than the a c t i v i t y  of the 
o r i g i n a l  r e s i d u e  and 6 .5  t i m e s  g r e a t e r  than in the o r i g i n a l  nuc l e i .  

The unpur i f i ed  m e m b r a n e  f r a c t i o n  ob ta ined  by  the o s m o t i c  shock  me thod  was  a l m o s t  s ix  t i m e s  r i c h e r  
in MAO than the o r i g i n a l  nuc l e i ,  whi le  the s p e c i f i c  MAO a c t i v i t y  of the  p u r i f i e d  n u c l e a r  m e m b r a n e s  was  8~ 
t i m e s  h i g h e r  than that  of the whole nuc l e i .  

MAO a c t i v i t y  in l i v e r  h o m o g e n a t e  of m i c e  with t u m o r s  was  43% l o w e r  than in n o r m a l  m i c e ,  w h e r e a s  
MAO a c t i v i t y  in the i s o l a t e d  nuc l e i  was  r e d u c e d  by 64~.  A p p r o x i m a t e l y  the s a m e  r a t i o  was  found f o r  the 
n u c l e a r  f r a c t i o n s  a f t e r  s a l t  e x t r a c t i o n s ~  Howeve r ,  MAO a c t i v i t y  in the m e m b r a n e  f r a c t i o n  ob ta ined  a f t e r  
o s m o t i c  shock  was  73% lower ,  i . e . ,  a d e c r e a s e  of 3 .6  t i m e s ,  whi le  in the m e m b r a n e  f r a c t i o n  ob ta ined  by  
d e o x y c h o l a t e  e x t r a c t i o n  i t  was  83% l o w e r ,  a d e c r e a s e  of 5~ t i m e s .  Meanwhi le ,  s o m e  MAO a c t i v i t y  in the  
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l iver  of the mice with tumors  was extracted with the DNP fraction, which normal ly  does not contain this 
activity. 

On repeated determinations of MAO activity in the homogenate and isolated nuclei of mice with 
tumors  (sarcoma 37 and Ehr l ich ' s  asci tes  carcinoma) this activity was not found. 

The investigation thus confirmed previous findings indicating high MAO activity in the nuclear  m e m -  
branes  of the l iver and its absence in tumors  [2]. The redistr ibution of MAO activity in the nuclear  f r a c -  
tions of the mice with tumors ,  namely its appearance in the DNP fraction while MAO activity was par t i cu-  
lar ly  sharply reduced in the nuclear  membranes  and nuclei, is especial ly interesting. The mechanism of 
this decrease  will be the subject of a special investigation. 
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