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The intensity of oxidation of capryl ic  acid by homogenates of the left ventr ic le  of the rabbit  
hear t  was studied on the fifth day after art if icial  s tenosis  of the aorta.  Paral le l  determina-  
tions were made on the concentrat ions of nonesterif ied fatty acids (NEFA) and t r ig lycer ides  
in the hear t  t issue and blood and also of components of the adenyl sys tem (ATP, ADP, AMP) 
in the myocardium. Under these conditions the NEFA concentrat ion in the hear t  and blood 
falls significantly while the t r ig lycer ide  content remains  unchanged. Oxidation of endogenous 
subst ra tes  in heart  homogenates of the animals with stenosis was indistinguishable f rom nor -  
mal. However, the amount of oxygen absorbed during oxidation of added caprylate  was 30% 
below the control. The ATP level in the myocard ium was reduced by half. 

Changes in metabol ism of the hypertrophied hear t  have been shown to be based on relat ive hypoxia of 
the myocard ium [3]. Under these conditions the oxidation of fatty acids in the heart ,  requir ing a grea ter  in- 
flow of oxygen to the organ, can be expected to be inhibited. 

The object of this investigation was to study lipid metabol ism and the concentrat ion of high-energy 
phosphates in the myocard ium of rabbits  in the ear ly  stages of development of compensa tory  hyperfunction 
of the heart .  

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

Aortic stenosis was produced in nine anesthetized rabbits by application of a metal  r ing to the initial 
par t  of the ascending aor ta  through a r ight-s ided thoracotomy followed by aspirat ion of air  f rom the pleural  
cavity. The myocard ium of the left ventr icle  was taken for investigation on the fifth day after  the operation, 
corresponding to the emergency  stage of development of compensation [5]. 

Nonesterif ied fatty acids (NEFA) and t r ig lycer ides  were isolated f rom the t issues  of the myocardium 
on a thin layer  of s i l ica gel (KSK) in a solvent sys tem of hexane-d ie ty l  e t h e r - a c e t i c  acid in the rat io 

TABLE 1. Concentrations of NEFA and Tr ig lycer ides  in Heart and 
Blood of Rabbits with Aortic Stenosis (M* m) 

Experimental conditions 

Control (n = 10) . . . . . . . .  
Aortic stenosis (n = 9) . . . .  
P 

Myocardium 
triglycer- 

NEFA (in ides, (~n 
moles/g) .rag/g) 

1,86~0,09 3,8+0,6 
1,02+0,01 3,6m0,2 

<0,001 >0,5 

Blood 

NEFA (in trig lyeer- 
meq/liter) ides~(in mg %) 

0,353+0,011 100• 
0,273+0,011 95~3 

<0,001 >0,2 

Note, Weight of hear t  in control 3,3004- 126 rag; in aort ic  stenosis 
5140• 210 mg (P< 0.001). 
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TABLE 2. Oxidation of Capry la te  by Hear t  Homogenates under  Nor-  
mal  Conditions and in Aor t ic  Stenosis  (M • m) 

Experimental conditions 

Control (n = 10) . . . . . . . . . .  
Aortic stenosis (n = 9) . . . . . .  
Change (in %) 
P 

02 consumption 
(in moles/h) 

without with 
caprylate caprylate 

7,8+0,3 14,2• 1,2 
7,3~1,I 11,7-+1,3 

--6 --18 
>0,5 >0,1 

Quantity Quantity of of 
2 usec up c r , l ~ -  in oxidation [ a.P~4~'~te 

of caprvlate ] oxlolzea �9 
(in molds/h) [tin molesj 

J 

6,3-+-0,4 0,57• 
4,4• 0,40• 

--30 --30 
<0,02 <0,02 

TABLE 3. Concentra t ion (in moles  adenos ine /g)  of Com-  
ponents of Adenine Nucleot ides in Hear t  with Aor t ic  Ste-  
nosis  (M + m) 

Experimental conditions ATP ADP AMP 

Control (n . ;  10) . . . . . . . . . .  
Aortic stenosis (n = 9) . . . . . . .  
Change (in%) 
P 

1,85-'-0,08 
0,95-----0,04 

--49 
<0,001 

1,38--+0,01 
1,44~0,05 

+4 
>0,2 

1,30-4-0,04 
1,84+0,10 

+42 
<0,001 

80: 20: 1.5. The blood and t i s sue  NEFA concent ra t ions  were  de t e rmined  c o l o r i m e t r i c a l l y  [9]. The oxygen 
consumption of the m y o c a r d i a l  homogenates  dur ing oxidation of cap ry l i c  acid a l so  were  de t e rmined  by the 
method desc r ibed  e a r l i e r  [1]. Components of the adenyl  s y s t e m  were  ex t r ac t ed  f rom the hea r t  musc le  with 
10% TCA and s epa ra t ed  by pape r  ch romatography  in a solvent  s y s t e m  of n - p r o p a n o l - a m m o n i a - w a t e r  in the 
r a t io  of 60: 3 0 : 1 0  [2]. The content of adenine nucleot ides  was de te rmined  on the SF-4  spec t ropho tome te r  
at 260 nm and e x p r e s s e d  in m i c r o m o l e s  adenosine pe r  g r a m  f r e sh  t i s sue .  

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  

Under the condit ions of ao r t i c  s tenos i s  the NEFA concent ra t ion  in the hea r t  t i s s u e s  was reduced  a l -  
mos t  to half the cont ro l  level  while the concent ra t ion  of t r i g l y c e r i d e s  was unchanged. Some d e c r e a s e  in the 
NEFA concent ra t ion  (by 23%) was a lso  obse rved  in the blood (Table 1). This conf i rms  the dependence of 
absorp t ion  of s u b s t r a t e s  by the hea r t  on the i r  blood concent ra t ion  [8, 10]. The d e c r e a s e  in the NEFA level  
in the myoca rd ium could a lso  be a s soc i a t ed  with in tens i f ica t ion  of the i r  oxidat ive convers ions  in that  t i s sue .  

The r e s u l t s  in Table 2 show that  oxidation of endogenous s ubs t r a t e s  was unchanged in the hea r t  homo- 
genates  f rom an imals  with aor t i c  s tenos i s .  However,  the quantity of oxygen abso rbed  during oxidation of the 
added cap ry l a t e  was 30% s m a l l e r  than in the control .  Consequently,  oxidation of fatty acids  in the m y o c a r -  
dium in the emergency  s tage of hyperfunct ion of the hea r t  was s l ight ly  inhibited. It is not c l e a r  whether  
this  was connected with a d i r ec t  d i s tu rbance  of oxidat ive m e t a bo l i s m  in the hea r t ,  o r  whether  it r e f l ec t s  
adaptat ion of oxidat ive reac t ions  in the hea r t  to a lowered  blood NEFA leve l  [6]. 

Invest igat ions  by Vyalykh [4] showed that  lac t ic  ac id  and ketone bodies  accumula te  in the m y o c a r d i a l  
homogenates  of rabb i t s  five and 14 days s tenos i s  of the aor ta ,  indicat ing a r e l a t ive  d e c r e a s e  in the con t r i -  
bution of oxidat ive p r o c e s s e s .  This should have been accompanied  by a d e c r e a s e  in the energy  potent ia l  of 
the myoca rd i a l  cel l .  In fact (Table 3), in this  pe r iod  the ATP concent ra t ion  in the hea r t  was reduced  by 
half ,  and the re  was a co r respond ing  inc rea se  in the AMP level .  The ADP concent ra t ion  showed no s ign i f i -  
cant change. The lower ing of the ATP level  could be connected with a d i s tu rbance  of i ts fo rmat ion  through 
inhibition of subs t r a t e  phosphoryla t ion  [4, 7] or with its more  intensive u t i l iza t ion  by the hyper t roph ied  and 
hyperfunct ioning hear t .  

The emergency  s tage of compensa to ry  hyperfunct ion of the h e a r t  in r abb i t s  is thus accompanied  by 
d i s tu rbance  of the oxidation of fat ty acids  by the myoca rd ium and by a d e c r e a s e  in the concent ra t ion  of high- 
energy  phosphates  in the hear t .  
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