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Seven days and one month af ter  ligation of the descending branch of the Ieft co rona ry  a r t e r y  the maxi -  
mal p re s su re  in the left ventr icle  (Pmax) during compress ion  of the aor t ic  orifice and the maximal  inten- 
s i ty  of function of its s t ruc tures  (IFSmax) were below normal;  the index of contract i l i ty  (IC) also was 
lowered. Six months a f te r  ligation, Pmax and IC had re turned to the normal  level while IFSmax remained 
low. 

The fate of the patient surviving immedia te ly  af ter  an attack of myocardia l  infarct ion is la rge ly  de t e r -  
mined by the level of compensa tory  hyperfunchon of regions of the hyperfunction of regions of the hear t  out-  
side the necrot ic  area .  However,  the contract i le  function of undamaged par ts  of the myocard ium af ter  
development of a myocardia l  infarct  has received little study. In recent  years  an at tempt has been made 
by cardiologists  to replace determinat ion of hemodynam~c indices charac te r i z ing  the contract i le  activi ty of 
the hear t  by p a r a m e t e r s  d i rec t ly  reflect ing the contract i le  function of the myocard ium [2-6]. The object 
of the present  investigation was to a s ses s  quantitatively the state of the contract i le  function of undamaged 
areas  of the hear t  in rabbits at various times af ter  the development of experimental  myocard ia l  infarction. 

E X P E R I M E N T A L  METHOD 

Experiments  were car r ied  out on 52 rabbits ,  20 of which formed the control g roup .  Isehemic  necros i s  
of the myocard ium was produced in the remaining animals by ligation of the descending branch of the left 
co ronary  a r t e ry ,  and the animals were investigated 7 days and 1 and 6 months af ter  the operation.  To 
a s se s s  the contractile function of the heart ,  acute experiments  were ca r r i ed  out on all the rabbits .  Under 
ure thane-ch lora lose  anesthesia  the chest  was opened, control led resp i ra t ion  inst i tuted,  and the p re s su re  
inside the left ventricle and carotid a r t e r y  was recorded  by means of e l ec t romanomete r s  ~. In the course  of 
the exper iment  the aor t ic  orif ice of eaeh animal was completely  occluded for 30 sec ten t imes at intervals 
of 5 rain. During occlusion,  the left ventr ic le  contracted with the s t ronges t  possible force ,  and these con-  
t ract ions took pIace under a lmost  i somet r ic  conditions. 

Three indices charac te r iz ing  the force and veloci ty of myocardia l  contract ion at the 25th second were 
determined from the curve of left in t ravent r icular  p re s su re  recorded  during aor t ic  occlusion. The f i r s t  of 
these indices was the maximal  systol ic  p re s su re  which the left ventr icle  could develop under these condi-  
tions, ref lect ing the maximal force of i somet r ic  contract ion which its muscle as a whole could develop. 
The second index was the ratio between the maximal p r e s su re  developed by the ventr ic le  during occlusion of 
the aor ta  and the weight of the ventr icle ,  excluding the weight of the necrot ic  zone in animais  with exper i -  
mental infarction. This index we descr ibe  as the maximal intensity of function of the myocard ia l  s t ruc tu res  
[1], and it descr ibes  the capaci ty  for  work of one unit of myocardia l  t issue. The third index, the index of 
contract i l i ty ,  descr ibes  the veloci ty of the contract i le  proeess  under i somet r i c  conditions [21. We ca lcu-  
lated the index of contract i l i ty  by dividing the mean rate of development of isome tric contract ion by the integrative 
i somet r ic  tension. The mean rate of development of i somet r ic  contract ion was calculated as the ratio between 
the p re s su re  developed* and the time measured  from the beginning of increase  i n p r e s s u r e  to its maximurrL The 
integrative i somet r ic  tension was calculated as the a rea  bounded by the r is ing par t  of the p r e s s u r e  curve,  the 

*The p re s su re  developed was equal to the difference between the maximal  sys to l ic  p r e s s u r e  and the p r e s -  
sure  at the end of diastole.  
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perpendicular dropped from the pressure maximum, and the horizontal straight line corresponding to the 

level of the pressure at the end of diastole. The value thus obtained (in mm 2) was multiplied by a coefficient 

dependent on sensitivity of the instrument recording H~e pressure and speed of movement of the paper. 

EXPERI~IENTAL RESULTS 

The dynamics of the indices for the force and velocity of myocardial contraction at different times 

after development of a focus of ischemic necrosis in the myocardium is shown in Table I. 

Table 1 shows that 7 days and one month after ligation of the coronary artery the maximal pressure 

in the left ventricle during complete occlusion of the aorta fell every time by 10-20~. Six months after the 

development of experimental infarction, despite the presence of an aneurysm or an extensive scar in the 

left ventricle~ the maximal pressure developed by the left ventricle during aortic occlusion was considerably 

greater and not significantly different from normal. 

The maximal intensity of function of the structures 7 days and 1 month after creation of the experi- 

mental infarct likewise was reduced by 15-20%. 

Six months after the creation of the experimental infarct this index had fallen still further and re- 

mained 20-25% below normal during all occlusions of the aorta. The relative weight of the left ventricle 

of these animals was appreciably higher than the relative weight of the heart of control animals of the same 

body weight kept in the animal house for six months, and varied between 0.0015 and 0.0020, compared with 

a range of 0.0012 to 0.0013 in control "old" animals. Consequently, moderate hypertrophy of the heart was 

present in the rabbits with an ischemic focus of necrosis {n the myocardium six months after its onset. 

The decrease in force of contraction of the undamaged areas of the myocardium was evidently directly 

connected with changes in their contractility, because the pressure at the end of diastole, which reflects to 

some extent the degree of initial stretching of the myocardial fibers, was not lower in the rabbits with an 

ischemic focus of necrosis in the myocardium, but sometimes higher than in intact animals. Under normal 

conditions the pressure at the end of diastole during aortic occlusion varied from I0 to 45 ram, and in the 

experimental animals from 20 to 48 mm. Consequently, the decrease in force was not dependent on com- 

pensatory reduction in the working load on the heart by the reduced inflow of blood, but was due entirely to 

changes in the functional state of areas of the myocardium unaffected by necrosis. 

The index of contractility 7 days after the onset of experimental infarction during the first five oc- 

clusions was 40-50% below normal. During development of fatigue of the heart, the differ6nce between these 

indices in the control and experimental animals diminished and ceased to be statistically significant. One 

month after the onset of experimental infarction the index of contractility rose slightly but still remained 

25-35% below normal. Six months after the onset of experimental infarction this index no longer differed 

by a significant margin from normal. 

Changes in the index of contractility 7 days and one montll after the onset of experimental myocardial 

infarction were not connected with changes in the cardiac rhythm, which remained within normal limits at 

all times of the investigation. 

Hence, the state of contractile function of the undamaged areas of myoeardium 7 days and one month 
after creation of an ischemic focus of necrosis in the myocardium of the left ventricle was characterized 
by a decrease in the indices of force and velocity of contraction, the velocity being affected rather more 
than the force. Six months after the creation of the experimental infarct, when moderate compensatory 
hypertrophy of the myoeardium had developed and the maximal developable pressure and index of contrae_ 
tility had returned to their normal level, the maximal attainable intensity of function by structures of the 
undamaged areas of the myoeardium remained low. 
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