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.
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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
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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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Fig. 1. Effect of metrazol on firing pattern of a single nerve cell. a, b, c¢) Tep
beam — extracellular recording, bottom beam — intracellular; d, e, f) top beam —
intracellular recording, bottom beam — extracellular. a) Spontaneous activity; b)
1 h 50 min after exposure to metrazol ('washed" cell, no metrazol in sclution),
rhythmic flow of single spikes replaced by rhythmic flow of pairs of spikes; c)
paired discharge from flow shown in b; d) after 2 h 15 min pairs are grouped into
bursts (example shown in one burst consisting of three paired discharges); e) af-
ter 2 h 45 min number and frequency of spikes in burst are increased; f) after 4 h
50 min, with increasing depolarization shift there is a further increase in fre-
quency and number of spikes in burst, and with no grouping into pairs. Time
marker: a) 100 msec b) 200 msec; c) 20 msec; d) 200 msec; e) 100 msec; £) 1000
msec; calibration: a, b, ¢) 20 mV; d e, f) 10 mV.

Fig. 2. Burst activity of nerve cell exposed to penicilliin. Shift of membrane po-
tential during burst about 4 mV. Time marker: a) 500 msec; 2) 200 msec.

electrode, the tip of which had a diameter corresponding to that of thenerve trunk (30-80 ).
Activity was recorded intracellularly by means of a glass microelectrode filled with 3 M
KCl solution {resistance 20-40 MQ). Activity was recorded on an N-327/5 automatic writer
and S8-17 storage oscilloscope. Activity was photographed from the oscilloscope screen.
Metrazol in Harreveld's solution in a concentration of 1.5-4 mg/ml and the sodium salt of
benzylpenicillin in Harreveld's solution in a concentration of-5000-30,000 IU/ml were used
as convulsants. Activity of 18 neurons under the influence of metrazol and 14 under the
influence of penicillin was recorded.

EXPERIMENTAL RESULTS

Normally a stretch receptor neuron generates a spike train with a frequency determined
by input (Fig.la). Addition of metrazol to the solution surrounding the cell led to transient
inhibition of activity, followed by weak depolarization, accompanied by small increase of
frequency. Later the firing rate gradually decreased and regular activity was replaced by
a rhythmic flow of pairs of spikes (Fig.lb, c), later being transformed into bursts (Fig.
1d, e, f). The process of conversion of rhythmic into burst activity was quite prolonged,
but it was considerably accelerated if the paired discharges were present in spontaneous
activity or were obtained by repeated stretching of the receptor muscle or by the use of
Harreveld's solution with a low calcium ion concentration. In such' cases metrazol induced
burst activity more quickly.

With time, grouping into pairs within a burst may either continue or disappear, and
the number of spikes in the burst and the following frequency of the burst increased (Fig.
1d, e, f). Intracellular recording clearly demonstrated that burst discharges arise on
the wave of the endogenous depolarization shift of the membrane potential.

The effect of metrazol did not disappear after the solution containing it was changed
for the ordinary solution, even when the change was made immediately after the appearance
of burst activity, and for that reason the solution surrounding the cell was changed several
times. Moreover, the effect was enhanced after that time.

The primary response to penicillin consisted of transient inhibition of neuronal activ-
ity, followed by a return to the original firing rate. After a certain time regular spike
activity became unequal, and the inequality in turn was replaced by burst discharges arising
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Fig. 3. Appearance of reverberative burst
activity in response to extracellular ac-
tion of potassium ions. Extracellular
recording: top beam—electrode in region
of initial segment; bottom beam — elec-
trode located more distally in axon; a)

, first spike in pair arises in region of
QF\%Q/\_; initial segment and spreads into axon,
%PJV““' N f&/\ second spike (extra spike) arises auto-
a ﬁgkr\\/, b -wJVWNA“ . nomously in axonal locus and spreads an-
—- tidromically into initial segment; b)

second spike in burst is initiated in
axonal locus; third (extra) spike of ini-
tial segment; c) burst of four spikes
arising during reverberative interaction
of electrically excitable loci of initial
segment and axon. Time marker — 2 msec.

on the wave of the depolarization shift of membrane potential. Examples of such volley activ-
ity are shown in Fig. 2.

Under the influence of penicillin, burst discharges were not always preceded by rhythmic
paired discharges, but if they were, just as in thecase of metrazol, the volleys developed
faster and were more clearly defined.

Thus, the appearance of burst activity in a neuron under the influence of the convulsants
used is preceded by the appearance of paired discharges in most cases. Whatever the mechanism
of their generation, one thing is certain: the presence of paired discharges quickened the
appearance of burst activity.

This resembles the effect observed on neurons of Helix pomatia which have spontaneous .
"burst' activity. Among neurons possessing different type of activity and silent neurons,
these nerve cells were found to be the most sensitive to the action of metrazol, which led
to the appearance of a paroxysmal depolarization shift in them [5].

A similar model of epileptization of a neuron was obtained by the present writers on
the crayfish stretch receptor: epileptiform activity developed in response to application
of metrazol and penicillin, typified by a paroxysmal depolarization shift of membrane- poten-
tial with a high-frequency spike discharge on the plateau.

A characteristic feature of burst discharges obtained in response to the action of
metrazol and penicillin was that they appeared on the wave of the endogenous depolarization
potential. These burst discharges, consisting of a comparatively small number of spikes,
also were observed in response to electrophoretic application of potassium ions to the cell
membrane [2]. However, the appearance of these bursts was due not only to a depolarization
shift of membrane potential. A spike generated by the stretch receptor neuron is the result-
ant of interaction between several electrically excited loci [2Z, 3]. On application of
potassium ions to the cell membrane paired discharges are recorded on the axon. The depolariz-
ing action of potassium on the membrane, in the zone of the axonal generation locus, leads
to autonomous excitation of that locus and to the spread of the spike in the antidromic
direction into the initial segment. A spike may also arise autonomously in the initial
segment of the axon and spread into the axon, with the result that bursts containing various
numbers of spikes (three, four, or more) of different origin appear (Fig. 3). We observed
no such reverberative relations and changes in temporal parameters of interaction between
the generative loci of the axon and soma in response to the action of metrazol and penicillin.

Burst activity developing in the crayfish stretch receptor neuron in response tc the
action of other modifying substances (strychnine and procaine) has been explained by some
workers as due to delayed depolarization, persisting in dendrites of the nerve cell, and
this disparity in the number of spikes recorded in the soma and axon is regarded as proof
of generation of the spikes in different trigger zcones of the membrane [6, 7]. However,
our experiments with penicillin and metrazol revealed no quantitative disagreement and no
disturbance of temporal relationsbetween spikes recorded at different points of the cell
membrane, and the irreversible character of the action of these substances is evidence that
in this case the appearance of burst discharges is due to activation of an endogenous pace-
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maker mechanism, whose function is closely bound with the state of metabolism of the neuron
[1, 31.

The problem of whether intraneuronal reverberative relations apply in the genesis of
burst activity during paroxysmal depolarization shifts, and whether they are involved in
the formation of epileptiform activity of neurons require further study.
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EFFECT OF THE CALCIUM CHANNEL BLOCKER RYODIPINE ON FOCAL AND GENERALIZED
EPILEPTIC ACTIVITY
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An important role in the mechanisms of neuronal epileptic activity is ascribed to a
change in Ca't homeostasis [4-6]. A fall in the Catt concentration in the extracellular
space, which always procedes an epileptic discharge, and entry of Catt into neurons through
the cytoplasmic membrane are among the mechanisms of neuronal hyperactivation and they exert
a considerable influence on the formation and intensity of discharges arising within an
epileptic focus [10, 11]. Since voltage-dependent calcium channels are the main pathway
of entry of Ca't inside the cell, their blockade plays an important role in the termination
of epileptic activity [7-9].

The aim of this investigation was to study the effect of ryodipine [foridon; 2,6-dimethyl-
3,5-dimethoxycarbonyl-4-(o-difluoromethoxyphenyl)-1,4-dihydropyridine], a new calcium channel
blocker (the preparation was synthesized at the Institute of Organic Synthesis, Academy of
Sciences of the Latvian SSR) [3], on focal and generalized epileptic activity (EA). Foridon,
as a Ca++-antagonist, has been used in the treatment of hypertension [3]. During the study
of its effect on the CNS, both a sedative component of its action and an anticonvulsive ef-
fect, when administered perorally [1], have been described.

EXPERIMENTAL METHOD

Experiments were carried out on 102 male Wistar rats weighing 200-220 g. To create
a model of focal FA, holes were drilled (2 x 4 mm) 24 h before the experiment, by the method described
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