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On the 8th-10th day af te r  constr ic t ion of the abdominal aor ta  in rabbits the weight of the left 
ventricle increased  and the velocity of breakdown of AMP and adenosine in the mic rosomes  
extracted f rom the myocard ium at 75,000 g fell: the velocity of deamination of AMP by 71%, 
the velocity of dephosphorylat ion of AMP by 41%, and the velocity of deamination of adeno- 
sine by 74%. 

One of the special  proper t ies  of hear t  muscle is its ability to produce ammonia f rom adenylic acid 
(AMP) by conversion of the acid into adenosine and subsequent deamination of the adenosine by a specific 
deaminase [12,13,15]. At the same time, direct  splitting of ammonia f rom AMP can also take place in the 
myoca rdium [9]. 

The connection between ammonia  format ion and functional activity of muscles  [10,17], and the par t ic i -  
pation of AMP in oxidative phosphorylation [16] makes the study of enzymes splitting AMP in hear t  muscle 
under conditions of normal  and disturbed activity of par t icular  interest .  

in previous investigations the action of AMP deaminase,  51-nucleotidase, and adenosine deaminase in 
the subcellular  s t ruc tures  of hear t  muscle  was studied in intact animals [7,8]. 

The object of the present  investigation was to study the activi ty of the same enzymes in the subeellu- 
lar  s t ruc tures  of the myocard ium during aor t ic  s tenosis .  

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

Experiments  were ca r r i ed  out on rabbits weighing 2-3 kg. The diameter  of the proximal par t  of the 
abdominal aor ta  was reduced to 2 mm by means of a l igature. 

The rabbits were taken for investigation on the 8th-10th day af ter  operation. The ratio between the 
weight of the left ventr icle  and that of the r ight averaged 5 in the animals ,  whereas in intact rabbits it was 

about 4. 

The animals  were decapitated, and the hear t  was quickly removed and immersed  for a few minutes in 

cold 0.25 M sucrose  solution. 

The left ventr icle  was cut up finely with s c i s so r s  and then homogenized for 1-2 min with 4.5 volumes 
of 0.25 M sucrose  solution. Cell f ract ions were isolated f rom the homogenate by differential centrifugation: 
the myof ib r i l l a ry -nuc lea r  f ract ion at 600 g (the upper layer  of the residue was removed),  mitochondria at 
3500 g, and mic rosomes  at 75,000 g. The f i r s t  two fract ions were washed twice with 0.25 M sucrose  solu- 

tion. 

The enzyme activi ty of the fract ions was determined 1-3 h af ter  they had been obtained. The test  
mixtures  contained 40 mmoles  t r i s -buf fe r ,  pH 7.0, and 4 mmoles  substrate .  The fract ions and homogenate 
were taken in the experimental  mixture in sufficient volume to ensure  that splitting of the substrate  did not 
exceed 30%. The mixtures  were incubated for  30 rain at  37 ~ 
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c rosomes  in these experiments  may 
cardium in aor t ic  stenosis .  

The degree of deamination was a s ses sed  quantitatively 
by Kalckar ' s  spect rophotometr ic  method [14]; phosphorus 
split f rom AMP was a s se s sed  f rom the increase  in inorganic 
phosphorus,  using the F i ske -Subbarow method. 

The exper imental  resul ts  were expressed  as #moles 
deaminated substrate  or  phosphorus formed per  mi l l ig ram 
protein of homogenate or fraction. 

The protein content in the homogenate and fractions 
was est imated as nitrogen af ter  mineral izat ion of the TCA 
residues af ter  washing and freeing f rom phospholipids. 

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  
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The resul ts  are  given in Table 1. Of all f ract ions in- 
vestigated,  the mic rosomes  possessed  the grea tes t  ability 
to deaminate AMP and adenosine, whether f rom healthy or  
experimental  animals.  In both groups of animals ,  the m i c r o -  
somes also had the highest 51-nucleotidase activity. These 
resul ts  are  in agreement  with ea r l i e r  findings [7,8,9]. 

Comparison of the control and experimental  rabbits 
shows that the specific deaminase and dephosphorylating ac -  
tivity of the mie rosomes  was much lower in the animals  
with aor t ic  stenosis than in intact animals .  In the controls ,  
for instance,  for each mi l l igram mie rosomal  protein 2.29 
pmoles AMP was deaminated, compared with only 0.66 
pmole for the experimental  animals ,  i .e. ,  a reduction of 71%. 

In the animals with aort ic  s tenosis ,  the adenosine de- 
aminase activi ty was reduced by 74% and the 51-nucleotidase 
activi ty of the mic rosomes  by 41%. A decrease  in activity 
of the investigated enzymes was also found in the mitoehon- 
dria and supernatant,  the activity of which was presumably  
due to contamination by mic rosomes .  However, these chan- 
ges cannot be regarded as significant. The decrease  in en- 
zyme activit ies in the homogenate f rom animals with aor t ic  
stenosis likewise was not significant. This fac t  may be ex- 
plained by the smal l  content of mic rosomes  in the homoge-  
nate and inability to detect a decrease  in their activity in 
the presence  of large quantities of myofibr i ts ,  which are  
inert  in this respect .  

On the basis  of the resul ts  descr ibed above and also 
of previous findings [7,8,9], it can be concluded that the r e -  
act ion of ammonia  formation f rom AMP mainly takes place 
in the m i c r o s o m e s  of the myocardia l  cells. The decrease  
in the velocity of deamination of AMP and adenosine, and 
also in the velocity of dephosphorylation of AMP in the mi-  

indicate a decrease  in ammonia formation in the myo-  

The disturbance of cardiac activity in the initial stage of aortic stenosis is accompanied by a decrease 
in the intensity of aerobic oxidation and in the conjugated phosphorylation [3,11], and also by other changes 
in intermediate metabolism in the myocardium [1,2,4-6]. At the same time, as Vyalykh and Meerson [I] 
have shown, the content of ATP and AMP in the heart muscle is essentially unchanged in aortic stenosis. 
This fact, together with the decrease in the velocity of AMP deamination in the microsomes, may indicate 
that a certain level of equilibrium is reached between breakdown and restoration of adenine nucleotides in 
the myocardium under the modified conditions of its activity. 
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