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Animal and human studies have shown that conditioned reflex activity is accompanied by variations of the
electrical cerebral potentials {2, 3, 4, 7, 9, 11, 12]. At present, entirely contradictory opinions prevail conceming
the electroencephalographic expressions of excitation and inhibition. Thus, in recent years the view has become
widely held that depression of the a-thythm represents an arousal response, and corresponds to the development of
excitatory processes [1, 5, 8, 9, 10, 13, 14 and others). There has also becn an altemative view that a depression of
the a-rhythm represents merely the desynchronization of cortical neurones, an effect which might result either from
excitation or from inhibition [2)
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Fig. 1, Change of the clectroencaphalogram after repeatedly presented light
signals: (a) at the 3rd and 40th positive signal; (b) at the 8th and 20th negative
signal. First line — signal marker; sccond and third lines — clectroencephalogram
from the occipito-parietal region of the right and left cerebral hemisphere; fourth
line = elecromyogram,

In the present work we have set out to collect some further facts to determine what process underltes depression
of the a-rthythm, ' :

METHOD
We have used the method of the motor conditioned reflexes combined with previous verbal instructions, The
signals were light stimull (lighting a 25 w lamp for 0,5 scconds), and they differed from cachothet in their position
in the ficld of view, Records were made of the clectromyogram of the responses of the subject, who pressed a key,
and an clectrical chronograph was used to record the latent period;ehe electroencephalogtam wastaken from the ocelpe
ftal and parictal regions of the left and right cerebral hemispheres, and a signal marker was also recorded, We care
ried out 40 experiments, ‘
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RESULTS
The experiments showed that in response to both positive and irhibitory signals, a secondary generalized re-
sponse occurred, and took the form of a depression of the «- and an increase of the 8-rhythm, Analysis of the elec-
troencephalograms recorded cither a number of times on a single day (29-70 positive and 5-32 inhibitory slgnals), oe
on diffcrent days showed that depression of the o -shythm, including after-inhibition, was very stably preserved when
differentiation had been established, and was not extinguished (Fig. 1).
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Fig. 3, Change of the electroencephalogram in re-
sponse to an inhibitory stimulus with differentiation
(a) of 3 and (b) of 2 stimuli. Indications as in Fig, 1.,

Fig, 2, Change of the electroencephalogram in te-
sponse to a positive stimulus (a) the single present-
ation (b) with differentiation. Indications as in
Fig, 1,

The maintained depression of the a-rhythm by both positive and inhibitory stimuli, when they were endowed
with the significance of a signal, apparently indicated that this electroencephalographical response cannot be asso-
cfated merely with excitation or inhibition of cortical neurones, Possibly it represents some intermediate cortical
activity whose consequence may in one case be excitation and in others inhibition {2},

TABLE 1. Value of the Latent Period of the TABLE 2. Duration of Depression of
Motor Response (a) and of the Duration of the o-Rhythm {b) of the Left and (c)
the Depression of the a-Rhythm of the Left of the Right Hemisphere of the Pari-
(b) and of the Right (c) Parieto-Occipital cto-Occipital Region in Response to
Region Induced by a Positive Light Stimu- . an Inhibitory Light Signal with Dif-
Jus (in zeconds) ferentiation of 2 and of 8 Stimuli
Stimulus Stimulus with dif- - Two Three
g alone ferentiation g | sumull stimuli
2 3
al a b c . a b ¢ » b c b €
1los62] 07] 0.6)1.28) 1,5] 1.4 1 1o Joo ] i) 1.4
210921 1,21 1,411,721 2,01 2,1 2 109 ]0,7 1,2 1,0
310521 1,21 1,411,261 2.0 1.9 3 0,6 0,7 1.0 0,9
410,30] 1,3] 1.3]J0,65] 2,6] 2,6 4 0,7 10,6 1,2 0,8
5]0.,381 1.4 1.2j0,7 1.8 1.5 5 0,6 |07 1.2 1,0
61034} 0,71 061052} 201 1.9 6 04 10,5 0,8 1.0
71032f 0,6] 0,610,60 1.4 1.2 7 1,9 11,8 3.4 3.3
810.31 08§ 0910,63 1,41 1.8 8 1,0 10,7 2,1 2.3
910,331 0.6 0,7] 0,67 1,24 1,0 9 11,3 {10 2.1 2.3
10 y 6,32} 0,71 0,6}10,70 101 0,9 10 1.0 11,0 1,4 1.3
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A comparison of the duration of the depression of the a-rhythm to one and the same positive stimulus under
different neurodynamic conditions showe! that it was variable: when the positive signal alone was presented the de-
pression was shorter than when there was differentiation, It should be noted that the latent period of the motot re-
sponse was also prolonged when there was differentiation (Fig. 2 and Table 1),

When the inhibitory signal was shown toéether with a single positive signal (*simple® differentiation), the dura-
tion of the depressed phase of the t-rhythm was shorter than it was when the inhibitory signal was presented together
with two positive stimuli ("complex” differentiation) (Fig. 3 and Table 2},

Changes in the duration of the depression due to complication of the nervous connections, and the common di-
rection of the variations in the latent period of the motor response, which reflects the condition of the cortical pro-
cesses (6] indicate a common relationship of the different cortical phenomena, in particular 2 dependence of the du-
ration of the depression on the course and directicn of the excitatory and inhibitory processes,

SUMMARY
A study was made of the changes of cerebral electrical activity in connection with the elabozadon of motor
conditioned reflexes in man, It was shown that secondary generalized reactions of the cortical rhythms, manifested
as a depression of the a-rhythms, occurred under the influence of both positive and inhibitory stimuli. In complex
differentiation between a positive and an inhibitory signal the response was more prolonged than it was with simple
differentiation,
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All abbreviations of periodicals in the above bibllography are letter-by-letter transiiters
ations of the gbbreviations as given in the original Russlan journal, Some o ali of this peri-
odical literature may well be avellable in English translation. A complete llst of the cover-to.
cover English translations appears at the back of this {saue,
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