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EFFECT OF DERIVATIVES OF GAMMA-AMINOBUTYRIC
ACID ON SLEEP DISTURBANCES IN NEUROSES

N. A, Vlasov UDC 616.85 +616.891]-06:616.8-
009.836-085.31:547.466.3

Electropolygraphic investigations revealed a tendency in patients with sleep disturbances asso-
ciated with various forms of neuroses for the total duration of sleep to increase under the influ-
ence of derivatives of y-aminobutyric acid (GABA), on account of an increase in the principal
stages of sleep (second stage, A sleep, and fast sleep) and a statistically significant decrease
in the number of spontaneous awakenings, in the total duration of wakefulness at night, and in the
activation index of movements, Analysis of some of the electrographic indices within the stages
of sleep revealed a tendency for the number of sleep spindles to increase in the second stage, an
increase in the A index in the third and fourth stages of sleep, and an increase in the mean nu-
merical indices of rapid eye movements in the absence of significant changes in their specific
occurrence per unit time. GABA derivatives in the doses used cause on the whole similar changes
in the structure of sleep in its various disturbances, with sodium bydroxybutyrate having a rela-
tively stronger action.
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The wide-spread occurrence of sleep disorders in neuroses and the lack of any sufficiently effective drugs
with a soporific action necessitate the search for new ways and means of correcting such disturbances. The
attention of research workers has been drawn to biologically active substances and, in particular, to y-amino-
butyric acid (GABA) which, according to experimental data, plays an active role in the regulation of sleep.

Because of the difficulty with which GABA passes through the blood—brain barrier, its analogs sodium
hydroxybutyrate and fenibut (beta~phenyl-gamma-aminobutyric acid) are used. According to the information
published, in experiments on animals sodium hydroxybutyrate promotes the appearance of phases of slow {5-7]
and rapid sleep — RS [1, 3]. The phase of sleep which develops has been shown to depend on the dose of the
drug [2].
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TABLE 1. Changes in Structure of Sleep under the Influence of GABA Derivatives

Duration Time of Stages of sleep, min Number of
Preparati of slee going to ontaneous| AIM ., %
P on ) P sleep, min 1 1 141V | RS aspwakenings b
min . .
Sodium hydroxybutyrate
Sessional dose +26 —3,7 —56 | +13,3 | 48,9 +9,7 —0,89 —6,2
Weekly dose +42 —12,6 “+1,1 16,1 -+14,1 -+11,4 —1,12 —13,2
Fenibuts — —_—
Sessional doge -+27 —3,4 —1,2 +3,7 +8,7 +6,3 —0,8 Not tested
Weekly dose -+39 —Q,7 —2,1 18,2 +12,5 -+13,3 —0,9 —3,1

Legend. Underlining of numbers denotes significant increase (+) or decrease (—) in
indices.

The object of this investigation was to study the effect of sodium hydroxybutyrate and fenibut on the struc-
ture of sleep in patients with sleep disturbances associated with neuroses.

EXPERIMENTAL METHOD

Electropolygraphic investigations, including continuous recording of the EEG (central and fronto-central
leads), the electrooculogram, the electromyogram of the submental muscles, and the EKG, were carried out
over a period of several nights (before and after each dose of the drugs and the weekly course). The electro-
polygraphic data were analyzed in accordance with the international classification [4]. To prolong the analysis
of the principal stages of sleep the total number of sleep spindles and of rapid eye movements per unit time
(1 min) was counted and the index of A activity was analyzed. '

The data were anallyzed on the Minsk-32 computer. Altogether 34 patients with various forms of neuroses,
one of the manifestations of which was disturbance of sleep, were studied. Of the 34 patients 13 took 1.5 g
sodium hydroxybutyrate before sleep and 21 took 1 g fenibut. Control tests were carried out on 8 healthy
persons.

EXPERIMENTAL RESULTS

According to the results of the electropolygraphic investigations, a reduction in the duration of nocturnal
sleep, an increase in the period of going to sleep, an increase in the number of spontaneous awakenings and in
the duration of wakefulness in the course of the night, a decrease in the representation of deep A sleep, and a
decrease in the total number and relative number per unit time (1 min) of sleep spindles in the phase of slow
sleep and of rapid eye movements in the phase of RS were found in the patients before treatment. The activa-
tion index of movements (AIM), reflecting the ratio between the number of movements with activation on the
EEG and the total number of movements of the body during sleep, was considerably increased compared with
its value in healthy subjects.

It can be concluded from the analysis of the data that the sleep disturbances in neurcses are based on a
change in the relations between synchronizing (somogenic) and desynchronizing (activating) brain systems, with
a definite increase in the activity of the so-called arousal or activating system, as is shown by the increase in
AIM, the increase in the number of spontaneous awakenings and the duration of wakefulness in the course of the
night, and the increase in the beart rate during the various phases and stages of sleep.

The longer period of going to sleep in the patients tested at the beginning of the night and during awaken-
ing in the various stages of sleep, the decrease in the relative occurrence of deep slow sleep (& sleep), and
readiness for awakening also reflect the increased activity of this system. Close correlation exists between the
activation changes observed and the emotional disturbances characteristic of neuroses.

Under the influence of the various substances tested an increase was observed in the duration of nocturnal
sleep on account of an increase in its principal stages: the stage of "sleep spindles" (I}, A sleep (IO +1IV, statis-
tically significant after taking sodium hydroxybutyrate) and RS (Table 1).

The increase in the duration of nocturnal sleep was particularly marked in the patients with an initially
low occurrence of the stages of slow and rapid sleep, probably on account of the regulatory influence of the
GABA derivative on both phases of sleep. The results of a detailed analysis of certain electrographic indices
within the stages of sleep are also evidence of the beneficial effect of GABA derivatives on the phases of slow
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TABLE 2. Dynamics of Occurrence of Sleep Spindles

Number of sleep spindles with undermentioned amplitude
Preparation 15 v | 15—s0 pv | s0—s0 pv | s0—s0 pv | 8o pv toral _per minute
Bef(?re. treatment 21,6 150,1 183,8 82,2 14,9 449,8 3,06
Sodium hydroxybutyrate 21,4 158,4 227,1 92,5 14,0 513,5 3,09
Before treatment 31,7 119,6 252,3 122,4 3,5 529,8 3,07
Fenibut 19,7 197,0 301,0 87,0 — 604,7 3,04

and rapid sleep. For instance, an initially reduced number of sleep spindles had a tendency to increase under
the influence of these substances (Table 2). The increase {(not statistically significant) took place mainly on
account of spindles with an amplitude of 16~80 uV.

The study of the principal index of stages IIl and IV (the A index) revealed a small increase in its value
under the influence of sodium hydroxybutyrate and fenibut, mainly on account of an increase in the proportion
of low-amplitude A waves.

In the RS phase the number of rapid eye movements increased under the influence of the drugs, although
their frequency per unit time showed no significant change.

Under the influence of sodium hydroxybutyrate (P < 0.01) and fenibut (P < 0.001) a decrease in the number
of spontaneous awakenings and in the duration of wakefulness in the course of the night was observed. AIM
fell significantly under the influence - of sodium hydroxybutyrate (P < 0.005) and of fenibut (P < 0.01).

Mathematical analysis with the aid of the computer of the results of electropolygraphic investigation re-
vealed a decrease in the dispersions of most indices studied. An increase in dispersions affected only the num-
ber of rapid eye movements under the influence of both compounds tested, whereas affer taking sodium hydroxy-
butyrate there was an increase in the individual dispersion of A sleep. Correlation analysis showed similar
and different correlations between certain electropolygraphic indices of sleep in both groups of patients tested.
Both preparations strengthened correlation between the duration of sleep and A sleep (more in case of sodium
hydroxybutyrate). Besides their general action, the preparations also showed some specific features in their
action: Sodium hydroxybutyrate weakened correlation between the duration of RS and the number of rapid eye
movements, whereas fenibut strengthened correlation between these indices,

Under the influence of GABA derivatives, in patients with neuroses accompanied by sleep disturbances a
reduction in activation shifts was thus accompanied by improvement of the objective indices (shortening of the
time taken in going to sleep, a reduction in the number of spontaneous awakenings and in the duration of wake-
fulness in the course of the night, an increase in the duration of A sleep, slowing of the heart rate), which cor-
relates with improvement of sleep as shown by the patients® subjective reports after final awakening in the
morning. The preparations used in the investigation in the doses specified give rise on the whole to similar
changes in the structure of nocturnal sleep in its various disturbances, and the action of sodium hydroxybuty-
rate is relatively stronger.
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