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Recent investigations {1, 3] have shown that myocardial infarction due to coronary
occlusion is accompanied by intensification of lipid peroxidation (LPO), which in turn is
accompanied by delipidization and by: marked phospholipid deficiency in cell membrane struc-
tures [6, 11]. There is evidence of the important role of phospholipids as effectors for
several enzymes, such as RNA-polymerase [7], DNA-polymerase [8], succinate dehydrogenase,
mitochondrial ATPase, pyrophosphatase, cytochrome c-oxidase [4, 5, 9], etc. They also demon-
stratethe importance of these lipids in the organization of the phospholipid component of

bilayer membranes and in the mechanism of restoration of function of the muscle cells of
the damaged heart [2].

The aim of this investigation was to study the action of exogenous essential phospho-
lipids on the state of nucleic acid synthesis in the myocardium and on certain hemodynamic
parameters in myocardial infarction caused by coronary occlusion.

EXPERIMENTAL METHOD

Experiments were carried out on 50 Chinchilla rabbits weighing 2-2.5 kg. A model of
myocardial infarction was produced by occlusion of the anterior descending branch of the
left coronary artery. The animals were divided into five groups: intact; with myocardial
infarction, untreated; with myocardial infarction, treated with essentiale-forte (EF) in
ampuls; with myocardial infarction and treated with a combination of EF and a-tocopherolj;
with myocardial infarction and treated with EF in combination with a-tocophercl and sodium
nucleate (1 ampul of EF contains 250 mg of essential’ phospholipids, 25 mg of pyridoxine
chloride, 10 ug of cyanocobalamin, and 2.5 mg of nicotinamide). Administration of EF to
the experimental animals from the 1lst through the 15th day after creation of the myocardial
infarct took the form of single daily intravenous injections in a doseof 0.25 ml/kg body
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TABLE 1. Hemodynamic Parameters in Rabbits with Myocardial Infarction Due to Coronary
Occlusion, Untreated and Treated at Different Times after Operation

Time after]

Group of animals gﬂgii;f operation, Pfgg’gml/ mif‘/ gg’ ml/min/ CBV, ml/kg SV, ml
days
Intact . i 10 66,32-6,2 179+:5,6 107+3,1 0,700,026
Myocardial infarct without:
treatment (control} 10 7 18,5+1,9 1394-4,0 1284-4,7 0,500,020
Myocardial infarct + EF 6 7 28,0-:5,3 156--4,1 1254-4,5 0,560,030
5 15 26,0-£3,1 1304:5,2 145+3,6 0,511:0,040*
Myocardial infarct + EF +
o.-tocopherol 6 7 25,0£2,8 152:4:5,7+% 121+5,3 0,58+0,010
7 - 15 29,043, 1%* 163-41:4,8* 1156, 1* 0,632:0,020*
Myocardial infarct + EF + 7 7 31,04, 1%* 167£6,1* 1154, 1% 0,690,020
o-topopherol + sodium
nucleate 6 15 39,0-£3,9** 176=5,9** 110+3,6%* | 0,71£0,010%*

Legend. MBF) Myocardial tissue blood flow; CO) cardiac output; CBV) circulating blood
volume; SV) stroke volume. Significance of differences compared with control: ¥p <
0.05; **p < 0.01.

weight; a-tocopherol acetate and sodium nucleate were given in concentrations of 2 and 25
mg/kg body weight respectively. The animals were killed on the 7th and 15th days after the
operation under superficial ether anesthesia. RNA and DNA were extracted from myocardial
tissue by the usual method [10], followed by spectrophotometric quantitative estimation.

To study the intensity of nucleic acid biosynthesis, 2 h before sacrifice the animals were
given an injection of the isotope 32?P in the form of sodium phosphate in a dose of 0.2 */kg
body weight. Radiocactivity was measured in a gas-flow counter. The myocardial tissue blood
flow was determined by the *3®!I clearance method in milliliters/min/100 g tissue. The hemo-
dynamic parameters were studied by radiocardiographic obserbations, using 1*?I-labeled human
serum albumin. The numerical results were subjected to statistical analysis by the Fisher —
Student test.

EXPERIMENTAL RESULTS

In the course of these investigations the idea was that intramuscular injections of
essential phospholipids would regularize the phospholipid content in the damaged myocardium
and thereby improve its functional state. However, the results showed that EF not only
did not improve nucleic acid biosynthesis in the tissues of the left ventricle (Fig. 1)
or improve its hemodynamic parameters (Table 1), but on the contrary it gave rise to several
undesirable complications such as a statistically significant fall in the relative percentage
radicactivity of RNA and DNA, especially in the necrotic zone of the myocardium. In all
probability, administration of exogenous phospholipids in the form of EF creates a favorable
basis for further intensification of LPO through a phospholipase mechanism [3]. In turn,
high concentrations of lipid peroxides lead to oxidative degradation of phospholipids, and
thus to inhibition of activity of enzymes catalyzing nucleic acid biosynthesis {7, 8}. These
conclusions were confirmed by the positive results obtained with a combination of EF and a-
tocopherol. A marked increase in the intensityof RNA and DNA synthesis and an increase
in their content in the damaged myocardium were observed inthis case. The changes described
inall probability play a leading role in the mechanism of formation of improvements in the
pattern of hemodynamic parameters of the damaged heart.

EF had a more demonstrative action when given as one of a:combination of three components,
another being sodium nucleate. The nature of the enhanced effect of EF in the presence
of a-tocopherol and sodium nucleate lies in all probability in the important role of these
compounds in maintaining the intact state of membrane 1lipids. There is no doubt that many
intermediate reactions, collectively aimed at maintaining the normal physiological status
of this biological system are involved in the achievement of this effect of normalizing
cell function as a whole in this pathology.

Reactions of antiradical protection of the cell also play an important role in the
intimate processes of activation of DNA and RNA synthesis and of associated systems regular-
izing hemodynamic criteria. With their high metabolic potential, these reactions perform

*Units omitted in Russian original — Publisher.
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an important controlling function on the supply of structural material of lipid nature to
membrane structures, creating the essential background of a hydrophobic environment for
many membrane proteins, including some membrane-bound phospholipid-dependent enzymes. It
can accordingly be concluded that a combined administration of EF with a-tocopherol and
sodium nucleate in myocardial infarcticn of coronary ceclusive etioclogy is an effective
way of inhibiting LPO and stimulating the course of biosynthesis in the perifocal zones
of the necrotic myocardium.

LITERATURE CITED
E. B. Burlakova, Kardiologiva, No. 8, 48 (1980).

-

2. A. A. Engibaryan, K. G. Karagezyan, and 5. S. Ovakimyan, Vopr. Med. Khimii, No. 1,
43 (1985;.

3. F. Z. Meerson, V., E. Kagan, Yu. P. Kozlov, et al., Kardiologiya, No. 2, 81 (1982).

4. A. Bruni and E. Racker, J. Biol. Chem., 243, 962 (1968).

5. Y. M. Chen, Cancer Res., 34, 3192 (1974).

6. K. R. Chien, R. G. Peak, I. L. Farber, et al., Am. J. Pathol., 97, 505 (1979).

7. I. A. Menon, Canad. J. Biochem., 50, 807 (1972).

8. F. Novello, J. H. Huchrome, B. Bonora, et al., Ital. J. Biochem., 24, 325 (1975).

9. E. Santiago, N. Zoper-Worotalla, and I. L. Segovia, Biochem. Biophys. Res. Commun.,
53, 439 (1973).

10. G. Schmidt and S. 'J. Thannhauser, J. Bicl. Chem., 161, 83 (1945).

13 8. C. Vasdev, K. I. Kako, and I. P. Biro, J. Mol. Cell. Cardiol., 11, 1195 (19769).

BURST DISCHARGES OF A SINGLE NEURON INDUCED BY METRAZOL AND PENICILLIN

G. N. Kryzhanovskii,* N. V. Vorona, UDC 612.822.3.014.46:{615.334+615.221
Yu. L. Bereznyak, A. A. Chumachenko,
V. N. Efimov, and V. A. Safonov

KEY WORDS: depolarization shift; metrazol; penicillin

The study of the conditions and mechanisms of formation of generators of pathologically
enhanced excitation, which lie at the basis of the development of pathological processes
in the nervous system {4], is an urgent task from both theoretical and practical points
of view. On its solution depends the solution to the problem of what contribution modifica-
tions of relations within the system of neurons and anomalies arising in the neuron itself
may make to the development of the patholegical process.

The aim of this investigation was to study changes in single unit electrical activity
under the influence of convulsants.

EXPERIMENTAL METHOD

Experiments were carried out on the neuron of a slow adapting stretch receptor of a
crayfish, isolated from 2-4 abdominal segments. The preparation consisted of a receptor
nerve cell with an axon 6-7 mm arising from it and entering the common nerve trunk. Cell
dendrites were buried in the receptor muscle, attached tc pieces of the shell of two adjacent
segments. The receptor cell and muscleof the fast stretch receptor were removed. The prep-
aration was immersed in a bath filled with Harreveld's solution, balanced in its ionic com-
position with crustacean hemolymph, and maintaining function of the preparation under condi-
tions of complete isolation for a long time. The solution surrounding the cell was changed
from a buffer reservoir through a funnel connected to the bath so that this procedure did
not give rise to any artefact. Activity was recorded extracellularly by means of a suction
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