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In expe r imen t s  on isolated hea r t s  of rabbi t s  with functional connection between the specific 
musc le  of the left  vent r ic le  and the myoca rd ium of this ventr ic le  intact  o r  in ter rupted  (in the 
same  heart) ,  it was  shown that  acetylcholine,  adrenalin,  po ta s s ium chlor ide,  and ca lc ium chlo-  
r ide  have a d i rec t  action on the cont rac t i le  activity of the specific musc le  when injected into 
the co rona ry  vesse l s .  The action of these  subs tances  on the s trength and rhy thm of con t r ac -  
t ions of the left  division of the bundle of His a f te r  in ter rupt ion of i ts  functional connection with 
the myoca rd ium r e s e m b l e s  the i r  action on the whole hear t  when this connection is intact. 

The specific musc le  and myoca rd ium are  connected functionally in p e r f o r m a n c e  of the cont rac t i le  ac -  
t ivity of the hear t .  The connection between the two musc le  sy s t ems  may be dis turbed under ce r ta in  condi-  
t ions.  In P r o f e s s o r  A. I. Smi rnov ' s  l abora to ry ,  for  instance,  work has  shown that  hypothermia  and hypoxia 
in te r rupt  functional connection between these  muscu la r  s t r uc tu r e s  in the isolated hea r t  of the warm-b looded  
animal [1, 2, 6]. After  comple te  in terrupt ion of functional connection the specif ic musc le  con t rac t s  while 
the myocard ium does not r ece ive  these  cont rac t ions  [4, 5]. Smirnov and Vinokurova [7, 8] have shown that 
contract ions  of these  specif ic musc l e s  continue for s eve ra l  days  longer  than cont rac t ions  of the myocard ium.  

The object  of the p r e s en t  investigation was to demons t ra t e  the action of acetylcholine,  adrenalin,  po-  
t a s s i u m  chlor ide,  and ca lc ium chloride on cont rac t ions  of the left  division of the bundle of His (LDBH) with 
its functional connnection with the lef t  ven t r i cu la r  myocard ium intact  or  in ter rupted .  

EXPERIMENTAL METHOD 

Two se r i e s  of expe r imen t s  were  c a r r i e d  out: s e r i e s  I of 11 expe r imen t s  and s e r i e s  II of 14 e x p e r i -  
ments .  Under intravenous ure thane anes thes ia  the hear t  was r emoved  f rom 2 male  rabb i t s  weighing 2.5- 
3 kg and per fused  by Langendorf ' s  method with R i n g e r ' s  solution (38~ with oxygenation. The wall  of the 
left  ven t r ic le  was excised above the in te rven t r i cu la r  septum to obtain a good view of the b ranches  of the 
LDBH. Acetylcholine (0.3 ml of a 2% solution), adrenal in (0.3 ml of a 0.1% solution), po ta s s ium chloride (1 
ml of a 10% solution), and ca lc ium chloride (1 ml of a 10% solution) were  injected into the perfusion sys t em 
5 cm away f rom the base  of the aor ta .  The t ime  between injection of one substance and injection of another  
was 10 min. In the expe r imen t s  of s e r i e s  I the t e s t  subs tances  were  injected only during synchronous con-  
t r ac t ions  of the LDBH af te r  in ter rupt ion of i ts  functional connection with the lef t  ven t r i cu la r  myocard ium.  
This interrupt ion was produced by per fus ing  or iginal ly  with R inge r ' s  solution (22~ without oxygenation for  
5-6 h. In the expe r imen t s  of s e r i e s  II the t e s t  substances  were  injected when functional connection between 
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T A B L E  1. E f f ec t  of T e s t  S u b s t a n c e s  on Lef t  D iv i s ion  of Bundle  of His  
wi th  I t s  F u n c t i o n a l  Connec t ion  with  the  Le f t  V e n t r i c u l a r  M y o e a r d i u m  
In tac t  o r  I n t e r r u p t e d  in the  Same  H e a r t  ( e x p e r i m e n t s  of s e r i e s  II) 

Functional connection of left di- 
visien with myocardinm intact 

Substance tested : origir~'I of eontrac- 
frequency tions after ' of con- 
tractions 5 rnin 

Acetylcholine . . . .  103 68 
Adrenalin . . . . . . .  , 101 149 
Potassium chloride~ I2I 82 
Calcium chloride 88 80 

of c o n -  
tractions 
after 10 

rain 

96 
128 
80 
82 

Functional connection of left 
divisior~ wi:h myocardium in- 

tact 
~ ffrequenc~ ~ ~. ~ y  
fre~uencdOf con- of contrac- 
of con- ~[tractlons tions after 
tractions lafter 5 10 rain - -  txI12p_____. 

75 39 64 
46 89 81 
72 5I 55 
51 45 59 

F ig ,  1. E l e c t r i c a l  and m e c h a n i c a l  a c t i v i t y  of the  
LDBH a f t e r  i n t e r r u p t i o n  of i t s  c o n n e c t i o n  with  the  
l e f t  v e n t r i c u l a r  m y o c a r d i u m  and du r ing  the ac t ion  
of the  t e s t  s u b s t a n c e s :  A) In i t i a l  m o m e n t  a f t e r  i n -  
j e c t i on  of a c e t y l c h o l i n e :  d e c r e a s e  in  a m p l i t u d e  of 
w a v e s  of m e c h a n i c a l  a c t i v i t y ;  B) s u b s e q u e n t  ac t ion  
of a c e t y l c h o l i n e  20 sec  a f t e r  i n j e c t i o n :  d i s a p p e a r -  
ance  of w a v e s  of m e c h a n i c a l  and e l e c t r i c a l  a c t i v i t y ;  
C) m e c h a n i c a l  and e l e c t r i c a l  a c t i v i t y  3 min  a f t e r  
i n j ec t i on  of p o t a s s i u m  c h l o r i d e ;  D) i n c r e a s e  in 
a m p l i t u d e  and f r e q u e n c y  of c o n t r a c t i o n s  of l e f t  d i -  
v i s i o n  a f t e r  i n j e c t i o n  of c a l c i u m  c h l o r i d e .  1) M e c h a n -  
i c a l ,  2) e l e c t r i c a l  a c t i v i t y ;  3) t i m e  m a r k e r  ( 5 0 m s e c ) ,  

the  LDBH and lef t  v e n t r i c u l a r  m y o c a r d i u m  was  in -  
t a c t  o r  was  i n t e r r u p t e d  in  the  s a m e  h e a r t .  Connec -  
t i on  was  i n t e r r u p t e d  b y  p e r f u s i o n  fo r  1 h 30 ra in .  
The  f r e q u e n c y  of  c o n t r a c t i o n s  o f  the  LDBH 5 ra in  
a f t e r  i n j ec t i on  of  each  t e s t  s u b s t a n c e  was  c o m p a r e d  
by  s t a t i s t i c a l  a n a l y s i s  u s i n g  the d i f f e r e n c e  me thod ,  
with the  o r i g i n a l  f r e q u e n c y  in both s e r i e s  of  e x -  
p e r i m e n t s .  V i s u a l  o b s e r v a t i o n s  of  the  s t r e n g t h  and 
f r e q u e n c y  of  c o n t r a c t i o n  of  the  LDBH w e r e  made  
with the  MBS-2 m i c r o s c o p e  ( m a g n i f i c a t i o n  20 • 
M e c h a n i c a l  and e l e c t r i c a l  a c t i v i t y  of  the  LDBH was  
r e c o r d e d  s i m u l t a n e o u s l y .  E l e c t r o d e s  fo r  r e c o r d -  
ing  i t s  e l e c t r i c a l  a c t i v i t y  w e r e  i n s e r t e d  into a 
b r a n c h  of  the  LDBH l ead ing  to  the  a n t e r i o r  p a p i l -  
l a r y  m u s c l e .  The  d e t e c t o r  f o r  r e c o r d i n g  m e c h a n i -  
ca l  a c t i v i t y  was  p l a c e d  above  the s a m e  zone  of  the  
c o n t r a c t i n g  s u r f a c e  of the LDBH. Fu l l  d e t a i l s  of  
the  me thod  w e r e  g iven  p r e v i o u s l y  [3]. The  ECG of  
the i s o l a t e d  h e a r t  a l so  was  r e c o r d e d .  

In the  e x p e r i m e n t s  of s e r i e s  I and II,  the  e f f ec t  
of the  t e s t  s u b s t a n c e s  on i t s  c o n t r a c t i o n s  was  i d e n t i -  
c a l .  A c e t y l c h o l i n e  c a u s e d  w e a k e n i n g  of the  LDBH 
c o n t r a c t i o n s ,  fo l lowed by t h e i r  c e s s a t i o n  (Fig.  1A, 
B). A s  the t e s t  s u b s t a n c e  was  r i n s e d  out  the  c o n t r a -  
t ions  r e a p p e a r e d .  A f t e r  5 ra in  the  f r e q u e n c y  and 
a m p l i t u d e  of the  c o n t r a c t i o n s  w e r e  l o w e r  (P > 0.01) 
than i n i t i a l l y .  

A d r e n a l i n  c a u s e d  an in i t i a l  i n c r e a s e  in the  
f r e q u e n c y  and s t r e n g t h  o[ the  c o n t r a c t i o n s ,  which  
w e r e  c l e a r l y  v i s i b l e  a f t e r  5 min  (P> 0.01). P o t a s -  
s i u m  c h l o r i d e  w e a k e n e d  and s lowed  the  c o n t r a c t i o n s  
of the  LDBH, a f t e r  which  they  c e a s e d  a l t o g e t h e r  and 
then  r e c o m m e n c e d ,  but  a f t e r  5 min  they  w e r e  s t i l l  
w e a k e r  and s l o w e r  than i n i t i a l l y  (P > 0.01; F ig .  1C). 

C a l c i u m  c h l o r i d e  p r o d u c e d  r e s p o n s e s  of the  
LDBH which  v a r i e d  f r o m  f i b r i l l a t i o n  to a r r e s t ,  but  
i f  c o n t r a c t i o n s  w e r e  o b s e r v e d  a f t e r  a d m i n i s t r a t i o n  
of c a l c i u m  c h l o r i d e  they  w e r e  a l w a y s  s t r o n g  (Fig .  
1D; T a b l e  1). 

If the  func t iona l  connec t i on  be tween  the  LDBH and le f t  v e n t r i c u l a r  m y o c a r d i u m  was  in tac t ,  i n i t i a l l y  
a c e t y l c h o l i n e  and p o t a s s i u m  c h l o r i d e  w e a k e n e d  and s topped  the c o n t r a c t i o n s  of  the  LDBH and l e f t  v e n t r i c u l a r  
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myocard ium.  Adrenal in  inc reased  both the s trength and the frequency of contract ion.  With a slow ra te  of 
cont rac t ions  of LDBH, the myocard ium also contracted infrequently.  On the onset  of f ibri l lat ion in the LDBH, 
the myocard ium also f ibri l lated.  Calcium chloride led to a r rhy thmic  cont rac t ions  of the LDBH and not in-  
f requent ly  to f ibr i l la t ion.  

A shor t  t ime  af ter  co rona ry  perfus ion the original  action continued but the cha rac t e r i s t i c  ef fec ts  of 
each substance appeared  a f t e r  5 min on the cont rac t ions  of the LDBH and left  ven t r i cu la r  myocard ium.  Af ter  
5 min acetylcholine reduced (P> 0.01), adrenal in increased  (P> 0.001), while po ta s s ium chloride reduced 
(P> 0.01) the f requency of the contract ions .  

It is  c l ea r  f rom these exper imen t s  that,  af ter  in ter rupt ion of connect ions with the myocard ium,  the 
t e s t  subs tances  gave r i s e  to changes in coa t rac t ions  of the LDBH s imi l a r  to those produced by them when 
the connections was intact.  

The expe r imen t s  demons t ra ted  the d i rec t  effect  of adrenalin,  acetylcholine,  po ta s s ium chlor ide,  and 
ca lc ium chloride on changes in the cont rac t i le  activity of the LDBH when its  functional connection with the 
lef t  ven t r i cu la r  myoca rd ium is  interputed.  
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