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After  e l ec t r i ca l  s t imulat ion of the a rch  of the aor ta  in rabb i t s  for 3 h exhaustion of the t i ssue  
noradrenal in  (NA) r e s e r v e s  in the myoca rd ium was accompanied  by an inc rease  in the ac t iv i ty  
of hexokinase (HK), lactate  dehydrogenase (LD), and glucose-6 phosphate dehydrogenase  (G6PD). 
Injection of L-Dopa a f t e r e l e c t r i c a l  s t i m u l a t i o n  prevented the fall of the NA level in the hear t  
musc le  and the change in act ivi ty of the above enzymes .  The r e su l t s  conf i rm the important  ro le  
of d i s turbances  of media tor  me tabo l i sm in m e c h a n i s m s  of development of metabol ic  and genera -  
t ive in jur ies .  
KEY WORDS: hea r t  muscle ;  noradrenal in;  hexokinase;  lac ta te  dehydrogenase;  g lucose -6 -phos -  
phate dehydrogenase;  neurogenic injury. 

Degenera t ive  changes in hea r t  musc le  af ter  neurogenic injury a r e  accompanied by a d is turbance  of the 
t i ssuenonradrenal in(NA) balance [1-3]. At the s ame  t ime  sharp  changes developed in energy  metabo l i sm,  with 
the accumulat ion of lactate,  uncoupling of oxidative phosphorylat ion,  and a deficiency of h igh-energy  compounds 
[21. 

Since me tabo l i sm is regula ted  by changes in the r a t e  of enzyme reac t ions  [4], the object  of this invest iga-  
tion was to study the act ivi ty of ce r t a in  enzymes  of glycolysis  and of the pentose phosphate pathway in the myo-  
ca rd ium during neurogenic injury. 

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

Male r abb i t s  weighing 2.5-3 kg were  used. Neurogenic  injury to the myoca rd ium was caused  by e l ec t r i ca l  
s t imulat ion of the a rch  of the ao r t a  for 3 h [1]. Immedia t e ly  af ter  e l ec t r i ca l  s t imulat ion and 48 h l a t e r , , ac t iv i ty  
of hexokinase  (HI<), lac ta te  dehydrogenase  (LD), and g lucose-6-phospha te  dehydrogenase  (G6PD) in the soluble 
f rac t ion  of hea r t  musc le  (20,000 g, 40 min) was invest igated.  Activity of HK and G6PD was de te rmined  s p e c t r e -  
photomet r ica l ly  at  a wavelength of 340 nm and was e x p r e s s e d  in pmoles  NADP reduced p e r  hour p e r  m i l l i g r a m  
pro te in  [11, 13]. LD ae t iv i tywas  e x p r e s s e d  in p m o l e s  N A D / m i n / m g  pro te in  [14]. P ro te in  was de te rmined  by 
Lowry ' s  method [12]. The t i s sue  NA content was invest igated f luoromet r i ca l ly  [6]. 

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  

After  s t imulat ion of the a rch  of the r a b b i t s '  aor ta  for 3 h a marked  fall was obse rved  in the NA level  in 
the hea r t  musc le  (0.11 ~: 0.008 com pared  with 0.56 �9 0.06 # g / g  wet weight of t i s sue  normal ly) .  The NA de- 

f iency st i l l  p e r s i s t e d  48 h a f te r  s t imulat ion (0.1 4- 0.02 #g/g) .  

HK and LD act ivi ty r o s e  immedia te ly  af ter  s t imulat ion {0.39 :~ 0.4 and 24.0 �9 1.0 compared  with 0.21 ~: 
0.023 p moles  NADPH/mg pro te in /h  and 17.0 :~ 1.0 # moles  NAD/mg pro te in /min  normally)  and r ema ined  at the 
s a m e  high level  for another  48 h. This  is in ag reemen t  with observat ions  on lacta te  accumulat ion during neuro-  
genie injury to the hea r t  [2, 5]. A c t i v i t y  of G6PD, the enzyme which l imi ts  the veloci ty  of the pentose phosphate 
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TABLE 1. Effect of L-Dopa on NA Content and Activity of Some Enzymes of Hear t  Mus:  
cle during Neurogenic Injury (M :~ m) 

Activity of enzymes 

Group of animals NA, /zg/g wet IHK, /lmoles LD, /~moles NAD/ G6PD, pmoles 
[NADPH/mg pro- mg protein/min NADPH/mg pro- weight of tissue [tein/h tein/h 

Control (n = I0) 
48 h after stimulation for 3 h 

(n = t0) 
L-dopa 48 h after stimulation 

(n = 10) 

0,4• 

0,1+_-0,02 

0,42~0,05 

0,19-'-0,019 

0,39--0,03 

0,24+0,024 

18 -~ 1.00 

23 ~- 1,05 

t8----- 1.00 

0.52~-0.05 

0.86-'-0,079 

0,6-----0,03 

Legend. n) Number of animals 

pathway of glucose oxidation, also increased after stimulation (0.67 :~ 0.03 and 0.86 �9 0.079 immediately and 
48 h respect ive ly  af ter  stimulation compared  with a normal  value of 0.46 :~ 0.035 #mole  NADPH/mg protein/h).  

Exhaustion of the NA r e s e r v e s  in the hear t  muscle caused by neurogenic injury is thus accompanied by 
sharp changes in enzyme activity. These resul ts  may indicate a role  for NA in the regulat ion of the activity of 
these enzymes and they are  in harmony with the resu l t s  of investigations of enzyme activity in denervated liver 
t issue,  where the NA level is also sharply reduced [7-9]. 

To continue the analysis  of the role  of NA, it was decided to use L-Dopa,  which p romotes  NA synthesis  
[10]. L-Dopa, in a dose of 10 mg/kg,  was injected into the rabbits  four t imes over a period of 48 h after  s t imu-  
lation of the arch of the aorta.  The resu l t s  of these investigations (Table 1) showed that L-Dopa completely 
r e s t o r e d  the NA concentrat ion in the hear t  t issue.  No changes in myocardia l  enzyme activity likewise were 
observed in the rabbi t s  which rece ived  L-Dopa. 

It can accordingly be concluded that metabolic disturbances in the hear t  accompanying its neurogenic in- 
jury are  connected with the associated NA deficiency. 
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