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Currently, biological objects (systems) able to re-
spond to an array of external factors are being
widely used in order to study the combined effect
of different enzymes and biologically active sub-
stances (BAS) [1]. Surviving hippocampal sections
may be counted among such systems. They are
highly sensitive to BAS and demonstrate compara-
tively simple reactions which are easily registered
[3]. These properties make it possible to use this
model for testing the blood serum of patients who
have undergone intravenous laser therapy (IVLT).
The mechanisms of the therapeutic effect of laser
are still to be elucidated, but it has been estab-
lished that the effects of laser on the blood are
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many and varied [2], their individual analysis in-
volving very costly and very complicated proce-
dures. Therefore, hippocampal sections used for
testing the activity of such a complex system as
the blood serum are one of the most appropriate
models for experiment.

In the present study we investigated the effect
of blood serum of patients with ischemic heart
disease, exposed to low-energy laser radiation, on
the parameters of synaptic transmission in neurons
of the rat hippocampus.

MATERIALS AND METHODS

Fourteen patients (living in Yakutia) aged 36 to 57
vears with different types of ischemic heart disease
were examined. Six patients had suffered myocar-
dial infarction in the past. The course of laser
therapy comprised 6 sessions, each of 30 min
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Fig. 1. Variation of p—spike amplitude for incubation of hippocampal sections in medium containing serum of patients with

initially low (¢) and initially high (b) neuromnal activity of serum.

duration. He-Ne laser with a power of 1 mW/cm?
was used in the treatment. The light conductor was
inserted in the cubital vein. Blood for testing was
taken twice: before the first session of IVLT (con-
trol) and after the last session (experiment). Wistar
rats weighing 150-180 g were used in the experi-
ments. The experiments were performed on hip-
pocampal cross-sections of a routine preparation
[4], 400-500 p thick. After isolation, the sections
were incubated under conditions of a constant flow
of fresh Yamamoto medium at a constant tempera-
ture for one hour (for adaptation and to remove
the harmful products of cell decay). One of the
sections was then transferred to the chamber for
testing, which was preliminarily filled with Yama-

moto medium. Stimulating electrodes were placed
on the moss fibers. Electrical stimulation was per-
formed with rectangular pulses (100 V, frequency
0.067 Hz, pulse duration 1 msec). The electrical
activity of pyramidal neurons was led off from the
CA3 area of the hippocampus with the aid of ex-
tracellular glass electrodes filled with 2.5 mM NaCl
(tip diameter 3-5 p, resistance 2-5 MOhm). The
amplitude and the latency of the population spike
(p-spike) of the pyramidal neurons were recorded
to assess the efficacy of synaptic transmission and
of the electrical pulse conductance of the nerve
fibers, respectively. The p-spike amplitude was de-
termined as the sum of positive and negative de-
viations from the baseline. The latency was calcu-
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Fig. 2. Variation of p—spike latency for incubation of hippocampal sections with serum of patients with initially low () and

initially high (b) neuronal activity of serum.
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lated as the interval between the beginning of
stimulation and the peak of the spike. The param-
eters were computer-averaged and recorded. The
amplitude and the latency of the p-spike during
incubation in Yamamoto medium served as the
reference (baseline value) taken as 100% in each
experiment. After that, for testing the sera of pa-
tients before and after laser therapy, the Yamamoto
medium in the chamber was partially replaced by
the serum (the ion composition and pH of the
artificial incubation medium and of the serum were
virtually the same). Then, 2, 10, 20, and 30 min
after serum application, the amplitude and the la-
tency of the p-spike were measured and expressed
as percentage of the amplitude and latency of the
cell response before serum application. Curves of
the cell response amplitude vs. time and of the p-
spike latency vs. time were plotted using the val-
ues of p-spike amplitude and latency expressed in
arbitrary units for each fixed time interval.

RESULTS

Two groups of patients were distinguished in the
analysis of the level of amplitude of the p-spike
for the addition of control serum (before IVLT).
The first group comprised patients whose serum,
when added to the medium for incubation of hip-
pocampal sections, virtually did not changed the
amplitude of the p-spike as compared to the ini-
tial (without serum) value taken as 100% (Fig. 1,
a, I). This group consisted of 6 patients. The sec-
ond group comprised patients whose serum mark-
edly increased the amplitude after a 30-min incu-
bation with a hippocampal section. The serum
derived from this group initially exhibited an in-
creased neuronal activity (Fig. 1, 5, I).

After IVLT, the serum of 5 patients (out of
6, comprising the group with a low neuronal ac-
tivity of the serum) markedly increased the p-spike
amplitude (Fig. 1, a, 2), this value dropping below
the initial level for the serum of just one patient.

The sera of 6 patients (out of 7 comprising
the group with an initially increased neuronal ac-
tivity of the serum) markedly reduced the p-spike
amplitude (Fig. 1, 5, 2). One may assume that
experimental serum of patients for whom the con-
trol p-spike amplitude was close to 100% raised the
amplitude of the p-spike, while the serum of pa-
tients for whom the control p-spike amplitude ex-
ceeded 100% reduced this value; in other words,
normalization of this parameter occurred.

The second parameter in question - latency -
is less specific; it is largely a function of the vari-

941

ability of the method. Hence, it is more difficult
to interpret the results. Nevertheless, two groups of
control sera (before IVLT) were distinguished. The
first group comprised those patients, the addition
of whose serum markedly reduced the latency as
compared to the baseline level (without serum)
taken as 100%. This group was made up of 3
patients (Fig. 2, a, I). The second group com-
prised patients whose serum either failed to alter
the velocity of pulse conductance or slowed it
down as compared to the baseline level (Fig. 2,
b, 2).

After laser therapy, the p-spike latency mark-
edly increased after application of the serum for all
the patients of the first group (Fig. 2, a, I). At
the same time, the serum of 6 patients (out of 8
comprising the second group) reduced the latency
of the p-spike (Fig. 2, 4, 2). Thus, the p-spike
latency increased when experimental serum was
used for which an initially low value of this pa-
rameter was observed, and it decreased when se-
rum was used for which an initially high latency
was observed; in other words, normalization of the
latency of p-spike was noted.

However, an unequivocal interpretation of the
results obtained is difficult, because the sample of
patients examined is small and nonuniform. In
addition to the main disease, almost all the pa-
tients suffered from different associated disorders.
Against the background of laser therapy, all the
patients were receiving drugs which might (directly
as well as indirectly) have affected the parameters
being recorded. However, the above-noted tendency
toward normalization of the parameters character-
izing synaptic transmission and conductance of the
nerve fibers in the hippocampal sections, which
changed under the influence of the serum of pa-
tients before and after IVLT, allows to assume that
these parameters make it possible to record objec-
tively the state of the patient during the course of
treatment.
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