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The following durat ions  for  the ca rd iac  cycle and i ts  components  in rabbi t s  we re  obtained by p o l y c a r -  
diography:  c a r d i a c  cycle  0.18-0.35 sec,  phase  of asychronous  cont rac t ion  0.0294-0.001 sec ,  phase  of i s o -  
me t r i c  contract ion 0.013• sec,  phase  of cont rac t ion  0.042~0.001 sec,  per iod of expulsion 0.083 see, 
mechan ica l  sys to le  0.096 see,  to ta l  sys tole  0.125 sec,  protodias to le  0.10 sec, and diastole  0.096 sec.  The 
durat ion of the expulsion per iod and the durat ions of mechan ica l  and total  sys to le  and a lso  of diastole  
were  found to be signif icantly dependent (r = 0.86) on the duration of the card iac  cycle .  

Phase  ana lys i s  of ca rd iac  act ivi ty has been widely applied in physiology and cl inical  medicine  as a r e -  
sult  of the fundamental  invest igat ions  by Wiggers  [6], who f i r s t  de te rmined  the s t ruc tu re  of the ca rd iac  cycle  
with a high degree  of a ccu raey  and gave a full descr ip t ion  of i t  onthe ba s i s  of cu rves  of the i n t r aven t r i cu l a r  
and i n t r a v a s c u l a r  p r e s s u r e .  B l u m b e r g e r  [5] has given a s imple  method of calculat ing the contract ion t ime 
and expuls ion t ime  on the ba s i s  of synchronized record ings  of the e l e c t r o c a r d i o g r a m  (ECG), phonoeard io-  
g r a m  (PCG), and s p h y g m o g r a m  of the carot id  a r t e ry .  The polycardiographic  method of phase ana lys i s  is  
s imple ,  logical, and wel l -grounded [1-4]. It  can be used not only in cl inical  p rac t ice ,  but a lso  exper imen ta l ly .  

This  p a p e r  d e s c r i b e s  the r e su l t s  of a po lycard iographic  study of the phase  s t ruc tu re  of left ven t r i cu -  
l a r  sys to le  in healthy rabbi t s .  

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

Exper imen t s  were  c a r r i e d  out on 34 heal thy rabbi t s  weighing 2-3.5 kg. The p o l y c a r d i o g r a m  was r e -  
corded  with the an ima l s  in r ecumbency  15-20 rain a f te r  fixation to the bench on a type M-072 " K r a s n o g v a r -  
deets"  3-channel  e l ec t roca rd iog raph  with phonocardiographic  unit and a sphygmographie  a t tachment .  
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Fig. I. Polycardiograms of rabbit 
No. 23. I) ist sound; ID 2nd sound. 
Explanation in text. 

The ECG was  r eco rded  in lead I I  by means  of subcutaneous e l e c -  
t rodes  [3]. The PCG was r eco rded  at the apex of the hea r t  for  a n o m -  
inal f requency of 140/sec. The s p h y g m o g r a m  of the ca ro t id  a r t e r y  was  
r eco rde d  by means  of a p ick-up fixed to the angle of the mandible of 
the an imals  at the point of max ima l  pulsat ion of the ves se l .  

The phase  s t ruc tu re  of the card iac  cycle was  analyzed by B lum-  
b e r g e r '  s method [5] as  modif ied by V. L. Ka rpman  [1]. In this method 
the phase  of asynchronous  contract ion c o r r e s p o n d s  to the in te rva l  f rom 
the beginning of the Q(R) wave of the ECG to the beginning of the high-  
f requency osc i l la t ions  of the 1st sound on the PCG (Fig. 1). Thep h ase  
of i s o m e t r i c  cont rac t ion  is  de te rmined  by subt rac t ing  segment  c - f  of 
the s p h y g m o g r a m  of the caro t id  a r t e r y  f r o m  the in te rva l  between the 
1st and 2nd sounds on the PCG. The per iod of con t rac t ion  is composed  
of the phase  of i s o m e t r i c  and the phase  of asynchronous  contract ion.  
The durat ion of the expulsion per iod  co r r e sponds  to the segment  c - e  
of the carot id  pulse curve,  and in te rva l  e - f  is equal to pro todias to le .  
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TABLE 1. Phase  St ructure  of Left Ven t r i cu la r  Cycle in Rabbits  

Phase 

Per iod  of cont rac t ion  
Asynchronous  cont rac t ion  
I s o m e t r i c  cont rac t ion  
Pe r iod  of expulsion 
Mechanical  systole  
Total  sys to le  
Pro tod ias to le  
Diastole  

Durat ion of phase  (in sec) 

minimal max ima l  

0.035 0.060 
O.02O O.O3O 
0.005 0.020 
0.070 0.130 
0.080 0.150 
0.110 0.180 
0.005 0.010 
0.065 0.170 

mean 

0.042~0.001 
0.029~:0.001 
0.013"0.001 
0.083 (0.085) 
0.083 (0.097) 
0.125(0.125) 

0.010 
0.096 (0.096) 

The posi t ion of the point e was de te rmined  by N. N. Savitskii  t s method [2]. In addition, mechanica l  systole  
(the sum of the per iod  of expulsion and the phase  of i s o m e t r i c  contract ion),  the total  sys tole  (sum of m e c h -  
anical  sys tole  and the phase  of asynchronous  contract ion),  and diastole (the di f ference between the total  
durat ion of the ca rd iac  cycle  and the to ta l  systole)  were  de te rmined .  

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

The durat ion of the card iac  cycle in the rabbi t s  examined var ied  f r o m  0.18 to 0.35 sec.  Resul ts  for  
the phase  s t ruc tu re  a re  given in Table  1. 

No signif icant  co r r e l a t i on  could be found between the durat ion of the card iac  cycle  and the per iod of 
contract ion.  However,  a definite re la t ionship  (coefficient of co r re l a t ion  0.86) was obse rved  between the 
durat ion of the expulsion per iod,  of mechan ica l  and total  systole ,  and of diastole,  on the one hand, and the 
hea r t  r a t e  on the o ther .  This  re la t ionship  can be descr ibed  with a high level  of probabi l i ty  by the equation 
of a l inear  function y = kC + a, which Karpman  [1] used in the phase  analys is  of the card iac  cycle  in healthy 
human subjects .  

By graphic  ana lys i s  we obtained the following equations for  calculat ing the theore t i ca l  values  of the 
expulsion per iod  (E), the per iods  of mechan ica l  (Sin), and total  sys tole  (So) , and diastole  (13) for  a cardiac  
cycle (C) of given durat ion in rabbi t s :  

E=0,349. C-I-0,008 
Sm =0,406" Cq-0,008 
So=0,426" Cq-0,031 
D ~0,571 �9 C--0,030 

Deviat ion of actual  individual values  f r o m  those calculated f r o m  these equations did not exceed 
*0.01 sec. 
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