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The effect  of adrena l in ,  acetylchol ine ,  the chlor ides  of po tas s ium,  ca lc ium,  and magnes ium,  
s t rophanthin,  novoeainamide ,  and caffein on cont rac t ions  of  the speci f ic  ven t r i cu la r  musc l e ,  
mainta in ing o r  depr ived  of i ts  connections with the m y o c a r d i u m  of the ven t r i c le ,  was studied 
in an i so la ted  p repa ra t ion  of  the rabbi t  hea r t  in which the left  ven t r i c le  was divided a f t e r  r e -  
mova l  of  the sinus node and the au r i c l e s .  The e lec t r i ca l  act iv i ty  and mechanica l  cont rac t ions  
of  the left  branch of the bundle of His and the mechan ica l  act iv i ty  of  the m y o c a r d i u m  of the 
left  ven t r ic le  were  r eco rded  s imul taneously .  The invest igat ion showed that  specif ic  musc le  
of the ven t r i c l e s ,  a f t e r  r em ova l  of  the sinus node and in ter rupt ion  of i ts  functional connection 
with the m y o c a r d i u m ,  main ta ins  not only i ts  au tomat ic  cont rac t ions  but also i ts  abi l i ty to r e a c t  
to pha rmaco log ica l  subs tances  injected into the c o r o n a r y  ve s se l s .  

Exper iments  have  shown that  specif ic  muscu la tu re  of the ven t r i c l e s  d i f fe rs  f r o m  o rd ina ry  m y o c a r d i u m  
not only s t ruc tu ra l ly  [2, 13], e lec t rophys io logica l ly  [12, 15], and b iochemica l ly  [10, 11, 14, 16], but also in 
i ts  r e s i s t a n c e  to hypoxia and hypo the rmia  [3, 7]. Work in the w r i t e r s '  l abo ra to ry  has shown that  the specif ic  
muscu l a tu r e  is not a s tat ic  conducting s y s t e m  but con t rac t s  au tomat ica l ly ,  and through the i n t e rmed ia ry  of a 
functional synapse  it influences the cont rac t ions  of the ven t r i cu l a r  m y o c a r d i u m  [1, 5, 6~ 9]. If ana tomica l  
connections a r e  p r e s e r v e d  between the a t r i a  and the a t r i o - v e n t r i c u l a r  s y s t e m ,  in r e sponse  to inject ion of 
ce r t a in  pharmaco log ica l  agents  that s y s t e m  may  con t rac t  au tomat ica l ly  at a f requency which m a y  exceed 
that  of a t r i a l  cont rac t ion  [8]. 

The object  of  this inves t iga t ion  was to study automat ic  cont rac t ions  of  the specif ic  ven t r i cu la r  musc le  
a f t e r  r emova l  of  the sinus node and au r i c l e s  and in ter rupt ion  of i ts  functional connection with the ven t r i cu la r  
m y o c a r d i u m .  

EXPERIMENTAL METHOD 

The hea r t  was r em oved  f r o m  23 m a l e  chinchil la r abb i t s  weighing 2.5-3 kg under  pentobarbi ta l  anes the -  
s ia  (30 mg/kg) .  To expose the left  b ranch  of the bundle of His the wall of the left  ven t r i c le  was divided b e -  
tween two pap i l l a ry  m u s c l e s .  The s inus node and au r i c l e s  we re  r emoved .  The resul t ing  p repa ra t ion  was 
per fused  through the aor ta  with oxygenated R inge r ' s  solution at 38~ In ter rupt ion  of  the functional connec-  
t ion between the speci f ic  muscu l a tu r e  and the ven t r i cu l a r  m y o c a r d i u m  was produced by stopping t h e  p e r -  
fusion for  1.5-3 h. On re sumpt ion  of the per fus ion  the m y o c a r d i u m  did not cont rac t  but the spec i f ic  v e n t r i c -  
u la r  musc le  exhibited cont rac t i le  act ivi ty .  Both before  the end of per fus ion  (10 exper iments )  and a f t e r  i ts  
r e sumpt ion  (13 exper imen t s ) ,  at  10-rain in te rva l s  the following subs tances  we re  injected into the co rona ry  
v e s s e l s  in the o r d e r  given: acetylchol ine  0 .3  ml  of  a 2% solution),  adrenal ine  (0.3 ml  of a 0.1% solution),  
p o t a s s i u m  chlor ide  (1 ml  of  a 10~0 solution),  ca lc ium chlor ide  (1 ml  of a 10% solution) or  m a g n e s i u m  chlor ide  
(0.5 ml  of a 10% solution),  s t rophanthin (0.3 ml  of a 0.05% solution), novocainamide (0.5 ml  of  a 10% solution),  
and caffeine (0.3 ml  of  a 20% solution). Besides  obse rva t ions  on cont rac t ions  of the left  b ranch  of the bun-  
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TABLE 1. Changes in Frequency of Contract ion of the Specific 
l~uscle of the Ven t r i c l e s  a f t e r  Inject ion of Pha rmaco log i ca l  Agents 

~tmcdonal connection be- Func~ona.lpo nnectiqn, o f specific 
tween specific muscle and myo- muscle yam myocaro~um 
~ardium of ventricles intact interrupted 

tance injected 

Acetylcholinc 
A'drehalin 
Potassium chloride 
Calcium chloride 
Magnessium chloride 
Strophanthin 
Novocainamide 
Caffeine 

T. 

initial 5 mLn af- 
rate of ter injec- 
contrac- rionot 
tion substance 

63 42 
53 I01 
96 62 
71 64 
75 60 
72 72 
58 62 
63 65 

<0,01 
<0,001 
<0,02 
<0,5 
<0,5 
<0,5 
<0,5 
<0,5 

initial rate 
of contrac- 
tion 

41 
55 
80 
54 
51 
56 
56 
57 

5 re.in af- 
ter injec- 
rion ol 
substance 

31 
74 
39 
g 
51 
63 
54 

<0,05 
<0,05 
<0,01 
>0,5 
>0,5 
<0,5 
<0,2 
<0,5 

a 

/ sec 

b 

3 ) ! s e a  l 

C 

i see 

Fig. 1. Action of novocainamide on specif ic  
musc le  and myoearditma of ven t r i c les :  a) 
before  injection of novocainamide;  b) during 
inject ion,  c) 10 rain a f te r  inject ion of novo-  
cainamide; I) mechanical activity of left 
branch of bundle of His; 2) mechanical ac- 
tivity of myocardium of left ventricle; 3) 
electrical activity in left branch of bundle 
of His. 

dle of His (MBS m i c r o s c o p e ,  16-32• i ts  e l e c t r i c a l  a c t i -  
v i ty  and mechan ica l  con t rac t ions  were  r e c o r d e d  f rom i ts  
su r f ace  [4] on an N-700 o sc i l l o scope .  Meanwhile the 
mechan ica l  ac t iv i ty  of the d ivided wall  of the left  v e n t r i -  
cle was r e c o r d e d  at the leve l  of the p a p i l l a r y  m u s c l e s  
by means  of a s t r a in  gauge ( re s i s t ance  150~) connected 
with a TU6M-004 a m p l i f i e r .  An e s sen t i a l  condi t ion of 
the experiment was initial synchronization of contraction 
of all secondary branches of the main left branch of the 
bundle of His. 

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

If functional  connect ions  we re  ma in ta ined  between 
the spec i f ic  m u s c l e  and the m y o c a r d i u m  of  the ve n t r i c l e s  
the in i t ia l  ac t ion  of ace ty lcho l ine  and p o t a s s i u m  ch lo r ide  
was to inhibit  con t r ac t i l e  ac t iv i ty  of the spec i f ic  v e n t r i c -  
u la r  musc le  (Table 1). The con t r ac t i l e  ac t iv i ty  of the 
v e n t r i e u l a r  m y o c a r d i u m  a l so  was d e p r e s s e d .  The r e -  
sponse  of the specific muscle and myoeardfum to injec- 
tion of novocainamide was not always the same: in some 
experiments myocardial arrest took place while electrical 
and mechanical activity of the specific muscle continued 
(Fig. 1). The response to adrenalin varied in different 
experiments (arrest, quickening, and slowing of the con- 

t r ac t ions ) .  An i n c r e a s e d  r a t e  of con t rac t ion  of the spec i f ic  m u s c l e  a f t e r  in jec t ion  of s t rophanthin  and ca f -  
feine o c c u r r e d  m o r e  often than a d e c r e a s e  (P < 0.05). The v e n t r i c u l a r  m yoc a r d f um  con t r ac t ed  at the s ame  
r a t e  as  the spec i f i c  m u s c l e .  

Af te r  in t e r rup t ion  of  functional  connect ion between the spec i f ic  m u s c l e  and the m y o c a r d i u m  of the 
v e n t r i c l e s  and r e sumpt ion  of per fus ion  the o r ig ina l  r a t e  of con t rac t ions  of the spec i f i c  musc le  was s lower  
because  of the effect  of anoxia and hypo the rmia .  However ,  the ab i l i ty  of  the spec i f i c  m u s c l e  to change i t s  
f requency  and s t r eng th  of  con t rac t ion  in r e s p o n s e  to in ject ion of the t e s t  d rugs  was ful ly main ta ined .  An 
i n c r e a s e  in the s t r eng th  of con t rac t ions  was o b s e r v e d  a f t e r  the in jec t ion  of ad rena l in  and ca l c ium ch lor ide  
and weakening of the con t rac t ions  a f te r  in jec t ion  of p o t a s s i u m  ch lor ide  and magnes ium ch lo r ide .  These  sub -  
s t ances  had s i m i l a r  effects  on the spec i f ic  m u s c l e  when i ts  functional connection with the m y o c a r d i u m  was 
p r e s e r v e d .  
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