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A decrease  in monoamine oxidase activity accompanied by the appearance of h is tamine-  
and AMP-deaminase  activities was found in the l iver mitochondria of ra ts  af ter  x - r a y  i r -  
radiation or  intraperi toneal  injection of oxidized oleic acid. Repeated parenternal  injec-  
tions of adenosine-2 ' (3 ' ) -monophosphate  into the animals normal izes  these disturbances 
of deamination of ni trogen compounds. 

If l iver mitochondria a re  t reated with oxidized oleic acid, their  monoamine oxidase activity is r e -  
vers ib ly  depressed;  this is accompanied by uncharacter is t ic  ability of the mitochondria to deaminate 
histamine and other nitrogen compounds, especial ly adenosine-5 ' -monophosphate  (AMP) [4]. Under these 
conditions not only is adenosine-2 ' (3 ' ) -monophosphate  not deaminated, but it inhibits the deamination of 
AMP [4]. 

In the investigation descr ibed below, disturbances of the deamination of serotonin and other nitrogen 
compounds in rat  l iver mitochondria were investigated in an experimental  pathological state (radiation 
s ickness) ,  accompanied by the accumulation of lipid peroxides,  s imi la r  in some of their  proper t ies  to oxi-  
dized oleic acid [8], in the t i ssues .  An attempt was also made to normal ize  the dis turbances found by r e -  
peated parentera l  injections of adenosine-2 ' (3 ' ) -monophosphate  into the animals .  

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

Male albino rats  weighing 120-150 g were used in the experiments .  The animals were  i r radia ted 
with x - r a y s  on a type RUM-11 apparatus (dose rate  32 r ad /min ,  voltage 180 kV, cur ren t  15 mA, f i l ters .  ~ 
0.5 mm copper and 1 mm aluminum). The methods of prepar ing the oxidized oleic acid and of its adminis -  
t rat ion to the animals,  and also the methods of isolating mitochondria,  determining protein, and measur ing  
the rate of deamination, have been descr ibed previously [3]. 

E X P E R I M E N T A L  R E S U L T S  A N D  D I S C U S S I O N  

On the 4th day a f t e r  i r radiat ion (1,000 rad) of the ra ts ,  the rate of deamination of serotonin in the 
l iver  mitochondria was reduced and the mitochondria were able to deaminate histamine or AMP (Table 1). 
Similar disturbances of the deamination of ni trogen compounds were found in the l iver  mitochondria of 
ra ts  receiving repeated intraperi toneal  injections of the radiomimetic  substance oxidized oleic acid (1 
mmole  O2/g of the substance,  based on the resul ts  of determination of the hydroperoxide content by an 
iodometric method [9]) by a scheme developed and described previously [3], in doses equivalent in resul t ing 
morta l i ty  to the dose of x - r a y  i r radiat ion used [3]. 
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T A B L E  1. D i s t u r b a n c e s  of D e a m i n a t i o n  of N i t r o g e n  Compound  in L i v e r  M i t o c h o n d r i a  of 
Ra t s  a f t e r  X - R a y  I r r a d i a t i o n  o r  A d m i n i s t r a t i o n  of Ox id i zed  Ole ie  Ac id  and N o r m a l i z i n g  
Ef fec t  of A d e n o s i n e - 2 ' ( 3 ' ) - M o n o p h o s p h a t e  (M :~ m) 

C o n t r o l  
Irradiation 

P r o c e d u r e  

I r r a d i a t i o n  fo l lowed  by  a d e n o s i n e -  
2' ( 3 ' ) - m o n o p h o s p h a t e  

I r r a d i a t i o n  fo l lowed  b y  A M P  
Oxid i zed  o le ic  ac id  
Ox id i zed  o le ie  a c i d  fo l lowed  by  a d e n o -  
s i n e - 2 ' ( 3 ' ) - m o n o p h o s p h a t e  

Ra t e  of d e a m i n a t i o n  (in n m o l e s  
N H , / m g  p r o t e i n / m i n )  

s e r o t o n i n  

10.7 �9 1.2 (8) 

7.2 �9 1.0 (6) 

7.9 ~: 0.1 (6) 
7.9 ~: 1.1 (4) 
7.0 =~ 1.4 (6) 

h i s t a m i n e  

o (6) 
0.4 �9 0 .04 (6) 

o (6) 
1.1 • 0.04 (4) 
1.0 + 0.06 (4) 

0 (4) 9.7 • 0.3 (4) 

A M P  

o (6) 
2.5 • 0.1 (6) 

0.2 �9 0.03 (6) 
2.5 �9 0.4 (4) 
2.2 :~ 0.2 (4) 

0.1 :~ 0.08 (4) 

Note. Each sample contained 3-5 mg mitochondrial protein, one of the substrates in the fol- 
lowing optimal ("saturating") concentrations (in mM): serotonin 5, histamine 10, AMP 5, 
and also 0.1 M K-phosphate buffer, pH 7.4, to a total volume of 1.8 ml. For a description 
of the technique of the determinations, see [1, 3]. Number of experiments in parenthesis. 
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Fig .  1. Changes  in r a t e  
of d e a m i n a t i o n  of A M P  
in r a t  l i v e r  m i t o e h o n d r i a  
d u r i n g  d e v e l o p m e n t  of 
r a d i a t i o n  s i c k n e s s .  Each  
poin t  shows  the  r e s u l t  of 
one d e t e r m i n a t i o n . . N u m -  
b e r  of e x p e r i m e n t s  in p a -  
r e n t h e s i s .  1) C o n t r o l ;  
2) r a d i a t i o n  s i c k n e s s .  A b -  
s c i s s a ,  time after irradia- 
tion of rats (in days); or- 
dinate, rate of deamination 
of AMP (in nmoles liber- 
a ted  a m m o n i a / r a g  p r o -  
t e i n / m i n ) ,  d r i a  a f t e r  a s ing le  dose  of w h o l e - b o d y  7 - r a y  i r r a d i a t i o n  on a GUBE-800  

a p p a r a t u s  (dose  r a t e  50 t a d / r a i n )  in  a d o s e  of 800 t a d  is  shown in F ig .  1. 
An i n c r e a s e  in the  i nos in i c  a c i d  c o n c e n t r a t i o n  in the t i s s u e s  in r a d i a t i o n  s i c k n e s s  has  been  r e p o r t e d  p r e -  
v i o u s l y  [10]. 

Adenosine-2'(3')-monophosphate (sodium salt) was injected intra- 
peritoneally (60 rag/100 g body weight) 6 h after irradiation (or after the 
first injection of oxidized oleic acid), and thereafter every 8 h for 3 days. 
The control animals received intraperitoneal injections of equal volumes 
of physiological saline. The dose and scheme of administration of adeno- 
sine-2'(3')-monophosphate were chosen so as to maintain a concentration 
of free nucleotides of the order of 1 mM in the liver tissue (the nucleotide 
content was determined quantitatively by thin-layer chromatography on 
DEAE-cellulose with the kind co-operation of V. L. Kozel'tsev and L. B. 
Rebrov). In the concentration specified, adenosine-2'(3')-monophosphate 
inhibits deamination of AMP by rat liver mitochondria treated in vitro with 
oxidized oleic acid [4]. As the results in Table 1 show, administration of 
adenosine-2'(3')-monophosphate (but not adenosine-5'-monophosphate) to 
r a t s  a f t e r  i r r a d i a t i o n  o r  t r e a t m e n t  wi th  o x i d i z e d  o le ic  ac id  no t  only  v i r -  
t u a l l y  completely abolishes the AMP- and histamine-deaminase activity 
appearing in the liver mitochondria under these conditions, but also facili- 
tates the normalization of monoamine oxidase activity. The action of ade- 
nosine-2'(3')-monophosphate which cannot be replaced under these condi- 
tions by a AMP cannot be attributed to a nonspecific effect (administration 
of an organic compound to the irradiated animals). The results accord with 
the views, based on the study of reversible qualitative changes in catalytic 
properties of highly-purified preparations of monoamine oxidases [2, 5, 11], 
that reversible qualitative changes in the catalytic properties of monoamine 
oxidases, with the appearance of the normally absent ability to deaminate 
histamine, AMP (and many nucleotide coenzymes), and other nitrogen com- 
pounds [7], can take place in pathological states accompanied by the accumu- 
lation of products of peroxide oxidation of lipids in the tissues [1, 3, 6]. 

As the radiation sickness developed progressively the intensity of 
t h e s e  d i s t u r b a n c e s  of d e a m i n a t i o n  of the n i t r o g e n  c o m p o u n d s  i n c r e a s e d  [6]. 
The s h a r p  i n c r e a s e  in A M P - d c a m i n a s e  a c t i v i t y  in the r a t  l i v e r  m i t o c h o n -  
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The resu l t s  showed that normal iza t ion  of the d is turbances  of deaminat ion of ni t rogen compounds de-  
scr ibed  above as the resu l t  of adminis t ra t ion  of adenos ine-2 ' (3 ' ) -monophospha te  was accompanied by  a de-  
c r e a s e  in the mor ta l i ty  of the r a t s  a f te r  a single whole-body i r rad ia t ion  with x - r a y s  (650 rad).  For  in-  
s tance,  in the group of an imals  rece iv ing  adenos ine-2 ' (3 ' ) -monophospha te  a f t e r  i r rad ia t ion ,  nine (of the 
ten) an imals  st i l l  survived on the 10th day, whereas  in the f i r s t  cont ro l  group ( i r radia t ion followed by  in-  
ject ion of physiological  saline) only four  of the ten an imals  survived;  in the second control  group ( i r r a -  
diation followed by adminis t ra t ion  of AMP) only th ree  of the ten survived.  These observat ions  a r e  ev i -  
dence of the possible  pathogenetic role  of the d is turbances  of deaminat ion of ni t rogen compounds studied 
in this invest igat ion in exper imen ta l  pathological s ta tes .  

The wr i t e r s  a re  grateful  to P r o f e s s o r  Yu. B. Kudryashov and to Candidate of Biological  Sciences E. 
N. Goncharenko for  the i r  advice and help with the radiobiological  exper iments .  
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