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Exper iments  on isolated rabbi t  hear ts  with complete  a t r ioven t r i eu la r  block showed that 
Luciani per iods a r i s e  under the influence of acetylcholine ( 1 . 1 0 - 7 - 2  �9 10 -6 g /ml)  or  e se r ine  
(1 �9 10 7 - 2  �9 10 -~ g /ml) .  These per iods d isappear  as a r e su l t  of the action of a t ropine (1 �9 10 -6 
g /ml) .  Microelec t rode  record ings  showed that Luciani per iods  produced under the influence 
of acetylcholine or e se r ine  a re  due to per iodic  inhibition of p a c e m a k e r  act ivi ty of the Purkinje  
f ibers .  This suppress ion  of pacemake r  act ivi ty is r ega rded  as the r e su l t  of re la t ive  insuf-  
f iciency of the p roces s  of active ion t ranspor t .  
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The wr i t e r s  showed previous ly  that ouabain, an inhibitor of Na ,K-ATPase ,  2 ,4-dini t rophenol ,  and hy- 
poxia all give r i s e  to per iodic  vent r icu la r  asys to le ,  i .e. ,  to Lucian~ per iods ,  under the conditions of com-  
plete a t r ioven t r i cu la r  block. The appearance  of these per iods  has been explained by periodic  suppress ion  
of automatic  act ivi ty of the ven t r icu la r  p a c e m a k e r s  as a r e su l t  of re la t ive  insufficiency of the p r o c e s s e s  of 
active ion t r anspo r t  [1, 2]. 

Acetylcholine is known to faci l i ta te  posts t imulat ion suppress ion  of automat ic  act ivi ty of the card iac  
pacemake r s  [4, 8, 9]. Accordingly the question a r i s e s :  does e se r ine ,  which blocks chol [nes te rase ,  and does 
acetylcholine cause the appearance  of Lucian[ per iods?  

To answer  this question the investigation descr ibed  below was ca r r i ed  out. 

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

PurMnje f ibers  of the false  tendons of the hear t s  of rabbi t s  arid dogs and r abb i t s '  hear ts  isolated by 
Langendorff ' s  method, with complete  a t r ioven t r l cu la r  block, were  used. The block was produced by tying a 
l iga ture  in the upper par t  of the ven t r icu la r  septum.  

P repa ra t ions  of the false tendons and the isolated hear t s  of the warm-b looded  animals  were  per fused  
with oxygenated (95% 02 +5% CO 2) Tyrode solution (composition in m m o l e s / l i t e r :  NaC1 137, KCl 2.7, CaC12 
1.8, MgC12 1, NaHCO 3 12, NaH2PO 4 0.4, and glucose 5.5) at 36.5~ and pH 7.3-7.4.  Potent ia ls  of single 
spontaneously excited Purkinje  f ibers  were  r eco rded  [n t race l lu la r ly  by glass  mie roe l ee t rodes  filled with 
3 M KC1 solution. The potentials  were  led to a cathode follower (Biofizpribor Technical  Design Office), then 
to a dc ampl i f ie r  of the $1-19 osci l loscope.  The actual r ecord ing  was made on an N-700 osci l loscope.  In 
the exper iments  on isolated r abb i t s '  hear t s ,  the ECG of the vent r ic les  or  a t r i a  was  r eco rded  with an E l ca r -  
2 ink-wri t ing e lect rocaxd[ograph.  The f requency of spontaneous excitat ion and the action potent ia ls  of the 
Purkinje  f ibers  were  invest igated before  and af ter  the addition of acetylchoIine ( 1 - 10 -7 -2  �9 10 -6 g /ml)  or  
e se r ine  (1 �9 10-7 -2  �9 10 -6 g/ml)  to the Tyrode solution. The action of these subs tances  was abolished byadd-  
ing atropine (1 �9 10 -6 g/ml)  to the perfusion fluid. Altogether 43 tes t s  were  ca r r i ed  out. 
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Fig. 1. Appearance of Luciani periods during action of acetylcholine 
on isolated rabbit  heart  with complete a t r ioventr icular  block, ECG 
of ventr icles of isolated heart :  1) original [dioventricular rhythm; 
2, 3) Lucian[ periods r ecorded  20 and 30 rain, respect ively,  af ter  addi-  
tion of acetylcholine (1.10-6 g/ml)  to perfusion fluid; 4) res tora t ion  
of idioventricular  rhythm by atropine (1 �9 10 -6 g/ml) .  

1 sea  

Fig. 2. Appearance of Luciani periods by the action of acetylcheline 
on Purkinje fibers of rabbit's heart. Recording of transmembrane 
potentials of Purkinje fibers: i) original frequency of spontaneous 
excitation; 2) decrease in frequency of excitation after action of acetyl- 
choline (5 �9 10 -7 g/ml) for 4 min; 3) Luciani periods arising after ac- 
tion of acetylcholine for 6 rain; 4) restoration of rhythmic activity by 
atropine (i �9 10 -6 g/ml}. 

EXPERIMENTAL RESULTS 

The investigations on the isolated rabbits' hearts with complete atrioventricular block showed that 
aeetyleholine (11 experiments) and eserine (nine experiments) had an identical action on ventrical pace- 
maker activity, During the first few minutes of action of these drugs no statistically significant change in 
the frequency of ventricular excitation occurred. However, during this period disturbances of [dioventricu- 
far rhythm in the form of parasystoles or pulses bigeminus were observed. Periodic quickening and slew- 
ing of ventricular excitation followed, and after 10-30 rain a short period (6-15 sec) of ventricular asystole 
suddenly occurred; this phenomenon began to be repeated periodically, i.e., Luciani periods developed 
(Fig. 1). 

The appearance of Luciani periods was always preceded by a marked increase  in the frequency of 
Ldioventrieular excitation. The frequency of ventr icular  excitation between the periods of asystole usually 
exceeded the frequency of the original idioventr icular  rhythm. Luciani periods ar is ing under the influence 
of acetylcholine were observed over a long period of time (40-60 rain) in 10 of 11 experiments,  In one ex- 
periment no disttmbances of idioventricular rhythm were caused by acetylcholine. 
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Fig. 3. Luciani per iods  produced by action of e se r ine  on Purkinje  
f ibers  of rabbi t  heart .  Records  of t r a n s m e m b r a n e  potent ials  of 
Purkinje  f ibers :  1) or iginal  f requency of spontaneous excitation; 
2) dec rease  in f requency of excitat ion af ter  action of e se r ine  (5 �9 10 -T 
g/m1) for 10 min; 3) Luciani per iods  a r i s ing  af ter  action of e se r ine  
for 15 rain (2nd, 3rd, and 4th l ines  a re  d i rec t  continuations of each 
other);  4 ) res to ra t ion  of rhy thmic  act ivi ty by atropine (1.10 -6 g /ml ) .  

Ese r ine  caused the appearance  of Lucian[ per iods  in six of the nine exper iments .  Per iod ic  ven t r i cu-  
l a r  asys to le  under these c i r cums tances  was l ess  s table:  during continued perfus ion with ese r ine  solution, 
at t imes  a regu la r  id ioventr icular  rhy thm was r e s t o r e d .  

Luciani periods a r i s ing  as a r e su l t  of the action of acetylcholine or  e se r ine  d i sappeared  on all ex p e r -  
iments  on the addition of atropine in a concentra t ion of 1 �9 10 -6 g /ml  to the perfusion fluid. 

Similar  r e su l t s  were  obtained by the action of acetylcholine (12 exper iments )  and ese r ine  (11 expe r i -  
ments) on p a c e m a k e r  act ivi ty of the Purkinje  f ibers  of the isolated false  tendons of the rabbi t  or  dog hear t .  
By contras t  with exper iments  on the whole hear t ,  in exper iments  on Purkinje  f ibers  the f requency of spon- 
taneous excitat ion was reduced by acetylcholine and ese r ine  during the f i r s t  few minutes f r o m  80 ~- 12.7 to 
44 • 7 .7 /min (P < 0.02) and f r o m  81 • 8.3 to 49 • 4 .0 /min(P  < 0 .01) , respect ive ly .  Meanwhile,  the action po- 
tent ials  of the Purkinje  f ibers  were  unchanged by these  drugs.  Against  this background,  just  as in exp e r i -  
ments on the whole hear t ,  a per iodic  quickening and slowing of excitat ion occu r r ed  initially,  followed by the 
appearance  of Luciani pe r iods ,  observable  when the automat ic  act ivi ty  of the single p a c e m a k e r  f ibers  was 
r eco rded  (Figs. 2 and 3). In r e sponse  to the action of eser ine ,  Luciani per iods  a rose  less  frequently than to 
acetylcholine.  The addition of atropine to the perfus ion fluid led in eve ry  case  to r e s to ra t i on  of the rhy th-  
mic act ivi ty  of the Purkinje  f ibers .  

Luciani per iods  developed only by the action of acetylcholine or  e se r ine  on the act ivi ty  of potential  
p a c e m a k e r s  of the vent r ic les .  Automatic  act ivi ty  of the s tno -a t r i a l  node was usually inhibited by these sub-  
s tances .  

On the bas is  of e a r l i e r  invest igat ions of the m e c h a n i s m  of or igin of the Lucian[ per iods  it was pos -  
tulated that thei r  appearance  may  be at t r ibuted to imbalance between the p r o c e s s e s  of act ive and pass ive  
ion t r anspor t ,  as a r e su l t  of which the p a c e m a k e r  f ibers  t e m p o r a r i l y  lose  the i r  abil i ty to generate  sponta-  
neous excitat ion [1, 2]. The s ame  mechan i sm l ies  at the bas is  of the origin of the p reau tomat ic  pause ob-  
s e rved  af ter  the ending of rapid  e lec t r i ca l  s t imulat ion of the vent r ic les  during complete  a t r ioven t r i cu la r  
block [3]. 

The appearance  of Luciani  per iods during the action of acetylcholine or  e se r ine  also evidently takes 
place on account of a dis turbance of active ion t r anspo r t ,  for  the re  a re  indications that acetylcholine in- 
hibits the act ivi ty of t r a n s p o r t  Na ,K-ATPase  in the m i c r o s o m e s  and some subcel lu lar  f ract ions  of neurons 
[6, 71. 

The appearance  of asys to le  during Luciani  per iods  induced by the action of acetylcholine or e se r ine  
was usually p receded  by high-f requency excitat ion of the ven t r i c l e s .  This h igh-f requency excitat ion,  gen-  
e ra ted  by the ven t r icu la r  p a c e m a k e r s ,  a lso contr ibuted to the development  of the re la t ive  insufficiency of 
active ion t r anspor t  and to the appearance  of the phenomenon of " se l f -dep re s s ion"  of automat ic  act ivi ty  [3, 
5]. As a resu l t ,  per iodic  ven t r i cu la r  asys to le  developed,  during which the dis turbed ionic gradients  on both 
sides of the excitable m e m b r a n e  were  r e s t o r e d ,  and automat ic  act ivi ty  of the Purkin je  f ibers  r e sumed .  
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