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Resuscitation measures in myocardial infarction are not very effective and there is
a wide gap between the initial and end results [7, 10-12]. Hence the need for research
into the fucntional state of the circulatory system, which largely determines the course
and outcome of the resuscitation process [6].

The aim of this investigation was to study the principles governing disturbances of the
hemodynamics and to discover the role of the movement of water among the body fluid compart-
ments in their development.

EXPERIMENTAL METHOD

The investigation was conducted on two groups of mongrel dogs (altogether 43) of both
sexes under pentobarbital anesthesia (40 mg/kg). In the animals of experimental group 1, a
model of clinical death was produced against the background of acute myocardial infarction
of coronary genesis, produced under closed chest conditions by the sliding ligature method
[8]. Fibrillatory cardiac arrest was induced 1 h after tightening of the ligature by elec-
trical stimulation (30-50 V, 3 sec). In the animals of group 2 {control) clinical death
(fibrillation) was induced in animals with an intact myocardium. The dogs were resuscitated
5 min after cardiac arrest by closed cardiac massage, defibrillation, and artificial respira-
tion with moderate hyperventilation. The cardiac output (CO, by the thermodilution methed),
ECT, systemic BP, central venous pressure (CVP), and pressure in the left ventricle with
its first derivative (Mingograf-34, Seimens-Elema), were recorded. The systolic volume
(SV) and total peripheral resistance (TPR) and the circulating erythrocyte volume (CEV)
were calculated. The water compartments were studied by the one-stage indicator dilution
method. The total water content (TW) was studied by the urea dilution method [5], the extra-
cellular fluid volume (EFV) by the thiocyanate method [1], and the circulating plasma volume
(CPV) with the aid of albumin-??7I. The intracellular water content (ICW), interstitial
fluid volume (IFV), and the circulating blood volume (CBV) were calculated.

EXPERTMENTAL RESULTS

Changes in the systemic hemodynamics in the postresuscitation period in the experimental
and control groups were similar in character (Table 1). During the first minute of the postresus-
citation period the cardiac output increased, but thereafter it progressively decreased. In
the presence of myocardial infarction, hyperperfusion was less marked and was shorter in
duration, and the subsequent inhibition of the circulation was greater.

Two stages can be distinguished in the development of hypoperfusion. Initially (3-15
min) reduction of cardiac output was due mainly to disturbance of myocardial contractility.
This is shown by the sharp fall in the maximal velocity of contraction and relaxation, of
the systolic pressure in the left ventricle, and of Veragut's index, accompanied by a more
than twofold increase in the end-diastolic pressure (EDP), and all of TPR (Table 1). Depres-
sion of myocardial contractility was probably connected with the effect of toxic substances
[2], released with the lymph from tissues with hypoxic damage [3, 4].
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During the next 3-~9 hypoperfusion progressed under conditions of relative recovery
of myocardial contractility, evidence of the important contribution of extracardiac factors.
The most important of these is hypovolemia, whose development is linked with movement of
fluid between the compartments. On the whole, the dynamics of the movement of fluid among
the sectors in the two groups of experiments was qualitatively similar (Table 2). The fall
of TW 2.5 h after resuscitation was accompanied by a decrease in the extracellular and an
increase in the intracellular fluid volumes. Reduction of the extracellular space was due
to reduction of both the interstitial and the intravascular volumes. The cell volume under
these circumstances was virtually unchanged. Toward 9 h of the postresuscitation period
movement of water in the reverse direction began to take place for the intracellular to
the extracellular space. The intensity of this process did not differ significantly in
groups 1 and 2.

Improvement of the volume perfusion parameters 24 h after resuscitation took place
in spite of worsening of myocardial contractility, and it was due mainly to restoration
of the intravascular volume. Movement of water continues in both groups in the direction
from the cells to the interstitial tissues and to the blood vessels. In animals with myo-
cardial infarction, cell dehydration was more marked and was coupled with retention of water
in the interstitial space. Together with reduction of the cell fraction, this prevented
the recovery of CBV.

Myocardial infarction greatly aggravated the course of the postresuscitation period
and lowered the survival rate of the animals. Of 31 dogs exposed to clinical death under
conditions of myocardial infarction only eight survived, significantly fewer (pX2< ¢.05)
than in the control group {(in which eight of 12 dogs survived).

Thus in animals resuscitated from clinical death under conditions of a damaged (infarct)
and intact myocardium, changes in the circulation and the water compartments of the body
were qualitatively similar. The postresuscitation period of myocardial infarction is char-
acterized by more profound circulatory disorders, connected both with disturbance of the
contractile function and with the pattern of water movement between the compartments.
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