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Experiments on 28 dogs showed that the content of free amino acids tested in liver homoge~-
nates is increased during clinical death and this is accompanied by a small increase in activity
of aspartate- and alanine-aminotransferases. In the early recovery period a further accumu-
lation of free amino acids accompanied by changes in their relative proportions is found in

the liver. During the first hour after restoration of cardiac activity and respiration the trans-
aminase activity in the liver tissue falls while that in the blood serum rises. After admini-
stration of insulinand glucose to animals in the recovery period the amino-acid level in their
liver is lower than in untreated dogs and a tendency for it to return to normal is observed
sooner.

An urgent problem in present-day reanimatology is the elucidation of the intimate mechanisms of the
onset and course of "resuscitation sickness" [8]. There is experimental and clinical evidence that an impor~
tant role in this syndrome is played by pathology of the liver [9]. After resuseifation marked disturbances
of the antitoxic, protein- and prothrombin-synthesizing, and excretory functions of the liver develop in the
early recovery period [15]. The RNA and DNA content in the liver tissue is reduced [3], activity of the uri-
dyl-transferase system falls [14], and the portal blood flow is reduced [3]. Protection of the liver against
hypoxia by perfusion with oxygenated blood considerably improves the prognosis of resuscitation [16].

The object of this investigation was to study the metabolic amino-acid reserves in the liver of dogs
during clinical death and in the early period of recovery after resuscitation. Activity of aspartate- (2.6.1.1)
and alanine-aminotransferases (2.6.1.2) was determined simultaneously in liver tissue homogenates and in
the blood serum.

EXPERIMENTAL METHOD

Experiments were carried out cn 28 male dogs weighing 12-14 kg. The femoral vessels were exposed
on both sides under local anesthesia with procaine. A polyethylene catheter for drip infusion of 0.2% thio-
pental-sodium solution was introduced into one of the veins. Clinical death lasting 2-4 min was induced by
free bleeding from the femoral artery after injection of heparin. Resuscitation was carried out by Negov-
skii's combined method. Considering the objects of the investigation, neither adrenalin nor glucose was
added to the blood for infusion. In the course of the experiment the systemic arterial pressure, respiration,
and ECG were recorded. Samples of liver tissue were taken before bleeding, during clinical death, and at
various times of the recovery period (10, 20, 30, and 60 min). The tissue was fixed in liquid nitrogen. The
serum transaminases in the arterial blood were investigated. The content of free amino acids was deter-
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mined by descending strip paper chromatography [17, 18] with
certain modifications [4, 10]. Activity of aspartate- and alanine-
aminotransferases (GOT and GPT, respectively) was studied by
the method of Reitman and Frankel [20] in Paskhina's modifica~
tion and expressed in colorimetric units.

EXPERIMENTAL RESULTS AND DISCUSSION
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enzymes from the cell into the extracellular fluid and blood,
familiar with respect to the myocardium and liver, is observed.

The observed accumulation of free amino acids during
clinical death and resuscitation in other tissues also (the brain,
for example [2, 13]) suggests that the increase in the intracellu-
lar amino-acid reserves in the liver is the result of the develop-
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ment of a nonspecific disturbance of the "metabolic pool" of cells of various tissues in hypoxia. The in-
crease in the amino-acid content in the tissues evidently determines the increase in their concentration in
the blood serum, for unlike their transpoit into the cells, which takes place against the concentration gra-
dient, their outward movement from the cell takes place by diffusion.

Under the conditions of severe hypoxia autolysis presumably is intensified in the cells as the result
of disturbance of the integrity for increased permeability of the lysosomal membranes, followed by the lib-
eration of hydrolytic enzymes, including tissue proteinases, into the cytoplasm. The "injury acidosis"
thus developing [1] may be responsible for the disturbance of free amino-acid metabolism.

Another possible cause of the increase in the intracellular amino-acid reserves may be the inhibition
of protein resynthesis. In terminal states this takes place as a result of exhaustion of the energy reserves
of the cell, a decrease in the functions of the insular apparatus, and an increase in the activity of the liver

insulinase [12].

In view of public reports that insulin and glucose are highly effective in resuscitation [6, 11], this
combination was used in one series of experiments. Injection of insulin (0.3 unit/kg) simultaneously with
glucose (40% solution, 3-5 ml/kg) immediately after the resumption of cardiac activity led to a lower level
of amino acids in the liver tissue homogenates taken at various times of the recovery period than in the
liver of untreated dogs (P < 0.05). In addition, when insulin and glucose were injected in the recovery pe-
riod a tendency toward restoration of the normal metabolic reserves of amino acids was observed sooner.
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