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Attempts to study the hemodynamics  of the pulmonary ci rculat ion in patients who have suffered myocard ia l  in-  
farction [4] are fraught with great dangers. Data in the l i terature concerning the pulmonary blood c i rcula t ion during 

exper imenta l  myocardia l  infarction are confl ict ing and do not yieId clear  representations of the hemodynamic  in ter -  
actions between the greater and lesser circuits [1, 5, 6]. 

In this connection we have carried out a study of the hemodynamics  during the acute period of exper imenta l  
disruption of the coronary circulat ion in dogs with intact  thoracic cages. 

M E T H O D S  

One hundred and twenty experiments  were performed on 56 dogs under morphine-chlora lose  anesthesia (2.5 rag /  
kg of morphine, 50-100 mg/kg  of chloralose).  Experimental  myocard ia l  infarction was produced by ar t i f ic ia l  throm- 
bosis of the circumflex branch of the left  coronary artery using ca ther iza t ion  of the left  coronary artery. To obl i te r -  
ate the lumen of the vessel we used ar t i f ic ia l  thrombi of round shape and external  d iameter  of 1.5-3.5 ram. The pres- 
sure in the chambers of the heart  and great  vessels was recorded via catheters which were introduced into the left 
ventr icle ,  left  auricle  and left  coronary artery via the left  carotid artery and into the right auricle,  right ventr ic le  
pulmonary artery and superior vena cava via the right external  jugular vein. A catheter  was introduced into the in-  
ferior vena cavi ty  via the right femoral  vein. The ar ter ia l  pressure was monitored in the right or left  femoral  ar ter -  
ies. The position of the catheters was determined by the pressure level  and nature of the pulse waves. At the end 
of the exper iment  the position of the catheters was verif ied at autopsy. The ar ter ia l  blood oxygen saturation was re-  
corded with a flow oximeter  p laced in the carotid or femoral  artery. Recording was ef fec ted with an oxihemograph 
electrokyrnograph 0-36 [3]. Hemodynamic indices were recorded by water -mercury  [2], membrane  and electronic  
manometers  on an eIectrokymograph or on a s ix-channel  ink-wri t ing polygraph, make  "Al 'var , "  synchronously with 
the curves of intra t racheal  pressure variation,  thoracic cage excursion,and a r te r ia l -b lood  oxygen saturation. 

R E S U L T S  

The introduction of a "thrombus" into the coronary artery produced different changes in hemodyuamics  in dif-  
ferent experiments,  in degree and in kind. Figure 1 represents one of the most typical  reactions of the c i rcula t ion 
and respiration to the occlusion of the coronary arter ial  lumen. The cessation of blood flow in the coronary artery is 
accompanied  by a sharp decrease in ar ter ial  blood pressure. The mean pressure in the left  aur icle ,  venous pressure, 
and diastol ic  pressure in the right ventr icle are increased, whereas the mean pulmonary artery pressure is unchanged. 

In 99 experiments the arter ial  pressure gradually fell  during the first minute after occlusion of the coronary ar -  
tery by 20-30 mm Hg and more, which was accompanied  by a s ignif ieiant  speeding up of the card iac  rate. In 11 ex-  
periments the arter ial  pressure rose by 10-20 mm Hg during 5-10 sec and remained at  this leve l  for 1-2 rain, then 
fel l  gradually.  In 10 experiments no change was noted. 
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Fig. i. Change in hemodynamics when the lumen is occluded (first mark) 
and when blood flow is restored (second mark) in the circumflex branch of 
the left coronary artery. Signif icance of curves (top to bottom): respiratory 

variat ion in pressure in the trachea,  left  ventricular pressure (in mm Hg), 
pulmonary artery pressure (in mm Hg), right ventricular pressure (in mm Hg), 

mean left  a t r ia l  pressure (in mm H20), inferior vena eava pressure (in mm HzO), 
femoral  artery pressure (in mm Hg), femoral artery pressure (membrane mano-  

meter) ,  s t imulat ion marker,  t ime marker  (8 see). 

Changes in the mean and absolute pulmonary artery pressure after interruption of coronary blood circulat ion 
was neither in degree nor direction determined by changes in ar ter ia l  pressure. In 60 out of 91 experiments the sys- 
tol ic  pressure in the puhnonary artery fel l  by 3-5 mm Hg; in 20 experiments i t  rose by 2-4 mm and in 11 exper i -  
ments i t  was unchanged, while the diastol ic  pressure in the major i ty  of experiments increased by 1-3 m m  Hg. (72% 
of a l l  experiments.)  However, even with the decrease in ar ter ia l  pressure by 30-40% below the in i t ia l  level ,  the 
mean puhnonary artery pressure was not significantly al tered.  In 15 out of 68 experiments the mean pulmonary artery 
pressure fell  by 5-15 mm H20, in 43 experiments i t  rose by 10-20 mm H20 and in 7 experiments i t  remained un- 
changed. Only in 5 experiments did the mean pulmonary artery pressure rise by 30-40 mm H20. The decrease in 
mean pulmonary artery pressure was usually observed in experiments in which the arter ial  pressure was reduced more 

than 30-40% below the in i t ia l  level .  

The arter ial  blood oxygen saturation in al l  experiments performed with preservation of natural conditions of c i r -  
culat ion in the thorax did not change after occlusion of the coronary ar ter ia l  lumen. The decrease in this parameter  

observed in the major i ty  of experiments  did not exceed 2-5%. 

In 110 experiments,  during the first 2 min after occlusion of the coronary artery a marked depression of left  ven-  
tr icular function occurred which corresponded to the decrease in systolic and increase in diastol ic  left ventricular 
pressures and to the decrease in ar ter ia l  blood pressure. As a result of left  ventr icular  failure the mean and diastolic 

pressures in the left  atr ium were increased in a l l  experiments.  

In certain experiments the mean and absolute left  a t r ia l  pressures increased twofold over the ini t ia l  level  and 

reached 7-10 mm of Hg. 

However, the degree of loss in contract i l i ty  of the left  ventr icle ,  being one of the main  causes of the total  com-  
plex changes in circulat ion,  did not appear to be the factor which comple te ly  determined the hemodynamic  change 

in the lesser circulat ion.  
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Fig. 2. Change in hemodynamics  when the 
lumen of the circumflex branch of the left  
coronary artery is occluded. Left) in i t ia l  
curves; right) at  25 sec after thrombosis of 
the coronary artery. Signif icance of curves 
(top to bottom): left  a t r ia l  pressure, puhnon-  
ary artery pressure, right ventricular pressure 
and femoral  artery pressure (in mm Hg). EKG 
(lead II and V4). 

Pig. 3. Change in hemodynamics  with occ lu-  
sion of the c i rcumflex branch of the left  cor-  
onary artery. Left) in i t ia l  curves; right) at  
40 sec after thrombosis of the coronary artery. 
Signif icance of curves (top to bottom): left  
a t r ia l  pressure, pulmonary artery pressure, fe-  
moral  artery pressure and right ventricular pres- 
sure (in mm Hg), t racheal  pressure (respiratory 

pauses noted), EKG (lead V4). 

In Fig. 2 are represented the hemodynamic  changes which are accompanied  by an expressed increase in the sys- 
tol ic  and diastolic pressure in the pulmonary artery on a background of decrease in systolic and increase in diastol ic  
pressures in the right ventr icle ,  decrease in ar ter ial  pressure and increase in left  a t r ia l  pressure at a constant cardiac  
rate. 

In another case (Fig. 3),with a small  drop in systolic ar ter ia i  pressure and a negl ig ible  increase in left  atria1 
pressure, decrease in right ventricular systolic pressure and a significant increase in the cardiac  rate, the pulmonary 
ar ter ia l  systolic pressure falls while the diastolic pressure rises significantly.  A similar  drop in systolic and rise in 
diastol ic  pressure in the pulmonary artery is accompanied  in several  experiments  by a c learcut  rise in the right ven-  
tr icular  systolic pressure. 

Thus, a change in the pulmonary artery pressure during such a react ion is not found to be direct ly dependent  

on changes in ar ter ia l  pressure, right heart  act iv i ty  and left  a t r ia l  pressure. 

Changes in left  and right ventricular function were also heterogeneous. Even with a abrupt failure of the left  
ventr icle ,  which is accompanied  by a rise in the left  a t r ia l  and fa l l  in ar ter ia l  pressures by 30-40%, right ventr ieular  

failure does not develop in most instances. The venous pressure recorded in the opening of the vena cava is not sig- 
nif icantly al tered.  The max ima l  increase in most of the experiments did not exceed 5-10 mm Hg. 

The pronounced changes in rate and depth of respiration observed in cer tain experiments appeared to have a 
significant effect on the absolute values of puh-nonary artery pressure without producing marked changes on the mean  
pulmonary artery pressure. 

Such re la t ive ly  small  changes in the mean puhnonary artery pressure and in ar ter ia l  blood oxygen saturation 
with marked total  disruption of the hemodynamics  and respiration direct ly after cessation of btood flow in the coronary 
artery indicates the ext remely  high adaptabi l i ty  of the systemic vascular system to major  al terat ions in blood c i r -  
culation. 
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S U M M A R Y  

Experimental myocardial infarction was induced in experiments on dogs without opening the thorax. The clo-  
sure of the coronary vessel was immediate ly  followed by a decline in the arterial pressure, a reduction in the activity 
of the right and left cardiac ventricles and comparatively slight changes in the mean pressure in the pulmonary ar- 
tery and in oxygenation of the arterial blood. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 

ations of the abbreviations as given in the original Russian journal. Some or all of this  peri- 

odical l i terature may well  be available in Engl ish  translation. A complete list of the cover-to. 
cover English translations appears at the back of this issue. 
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