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According to the data of S. V. Anichkov and colleagues [3], there are two types of cholinoreceptors in the
central and peripheral nervous system: one of these is sensitive to the nicotine-like action of acetylcholine (N~
cholinoreceptors), and the other is sensitive to the muscarine-like action of acetylcholine (M-cholinoreceprtors).

In order to determine the mechanism of the action of certain central cholinolytics with selective N- and M-
cholinolytic action and for the determination of the type of cholinoreceptor structures of the reticular formation
of the mesencephalon and the cerebral cortex, in this work we studied the action of the cholinolytics gangleron,
arpenal, and atropine on the EEG of the cortex and reticular formation of the mesencephalon, Gangleron selectively
blocks the nicotine-sensitive cholinergic synapses of the central nervous system [1, 10], arpenal—both the N- and
M-cholinoreceptive systems of the brain, chiefly the N-cholinolytic action {2, 11]. Atropine is known as a selective
M-cholinolytic.

PROCEDURE

Acute experiments were carried out on 45 female cats, nonanesthetized with prokuran, The influence of an
intraveneous administration of N- and M-cholinolytics on the EEG of the cortex and reticular formation and on the
"recruiting” reaction, caused by a low frequency (six cycles per second) stimulation of the nonspecific nucleus of
the thalamus (nucl. ventralis anterior), was investigated. The influence of the indicated preparations on the EEG
was also studied on cats in the waking state, using permanently implanted multiple electrodes.

In a special series of experiments, the influence of the local application of the preparations on the primary
and secondary cortical responses induced by the stimulation of the sciatic nerve, were investigated.

RESULTS OF THE EXPERIMENTS

In curarized cats under the conditions of an acute experiment without narcosis, waves of medium amplitude
(30-100 pV) with a frequency of 4-10 per second predominate on the background EEG. Sometimes such an initial
activity alternates with periodic activation in the form of spontaneous desynchronization with the appearance of
low-amplitude, high-frequency oscillation potentials. In a number of cases, constant desynchronization is observed
on the initial EEG of the cortex and reticular formation. Electrical stimulation of the sciatic nerve, as well as
stimulation of the reticular formation of the mesencephalon by impulses with a frequency of 200 cycles per second
causes a prolonged activation of the brain with a desynchronization type of reaction, which was expressed in the ap-
pearance of a low-amplitude high-frequency activity on the EEG of the resting cortex and reticular formation
(Fig. 1, 1).

The intravenous administration of a dose of 4 mg/kg of gangleron causes the appearance of slow waves on the
EEG during the first 3-5 min, Since these changes in the EEG take place against a background of a censiderable
drop in arterial pressure, they are probably a reflection of disruption of the brain circulation. After the normalization
of the blood pressure, the slow waves disappear, the initial EEG is reestablished, and afferent stimulation causes the

*Publisher's note: Possible Russian misprint.
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Fig. 1. Influence of N- and M-cholinolytics on the activation of the EEG of the cortex
and reticular formation of the mesencephalon caused by electrical stimulation of the
sciatic serve. The results of three acute experiments are cited (1-3, 4-6, 7-8). Sig-
nificance of the curves (from top to bottom): EEG of the frontal, parietal, and occipital
regions of the cerebral cortex and the reticular formation of the mesencephalon; ECG.
1) Control recording; 2) 10 min after the administration of 4 mg/kg of gangleron; 3)

10 min after an additional administration of 5 mg/kg gangleron (total dose 9 mg/kg);

4) control recording of another experiment; 5) 12 min after the administration of arpenal;
6) 15 min after the additional administration of 5 mg/kg of arpenal (total dose 9 mg/kg);
T) control recording of a third experiment; 8) 10 min after the administration of a dose
of 1.5 mg/kg of atropine. The beginning and end of the administration of the preparation
are indicated by arrows. Explanations in text.

same desynchronization as before the administration of the preparation (Fig. 1, 2). An addirional administration of
gangleron at a dose of 5 mg/kg causes the same effect. Sometimes a small disturbance in the "recruiting” reaction
is recorded—the stimulation threshold of the sciatic nerve under these conditions causes a less pronounced desynchro-
nization, of shorter duration compared with the norm (Fig. 1, 3). In spite of the fact that during the experiment the
total dose of gangleron approaches 9-10 mg/kg, the ascending activating system of the reticular formation is not
blocked by the N-cholinolytic. This is also observed in chronic experiments during intramuscular administration of
gangleron at a dose of 10 mg/kg.

Arpenal (N-M-cholinolytic substance) at the same dosages causes more pronounced changes in the bioelectric
activity of the cortex and reticular formation. The intraveneous administration of arpenal in a dosage of 4 mg/kg
is accompanied by the appearance of a slow wave with a high amplitude both in the cortex and in the reticular for-
mation (Fig. 1, 5). During electrical stimulation of the sciatic nerve or reticular formation of the mesencephalon
a sharp desynchronization reaction arises, which, however, takes place only at the moment of actual stimulation.
The additional administration of arpenal at a dose of 5 mg/kg usually causes complete blockage of the desynchroniza-
tion reaction to a peripheral stimulation (Fig. 1, 6), and even electrical stimulation of the reticular formation some-
times does not cause activation of the EEG. The same effect is exhibited by the administration of arpenal in chronic
experiments.

Atropine causes still more pronounced changes in the EEG. During the intraveneous administration of atropine
in a dose of 1-2 mg/kg, slow waves (1-3 per second) with a large amplitude (100-300 microvolts) appeared on the
EEG of the cortex and reticular formation, and were not suppressed during subthreshold electrical stimulation of the
peripheral nerves (Fig. 1, 8) and the reticular formation of the mesencephalon.

Thus, the use of cholinolytic preparations with selective N- and M-chelinolytic action provided the possibility

168



o Mty
o

PETEEREERRE e i -

/ I nn T e ME L L e oL S S
f U

Fig. 2. Influence of a local application of the cholinolytics on the electrocorticogram
(1-3). Meaning of the curves (from top to bottom): EEG of the left frontal, left parietal,
left occipital, and right parietal lobes of the cortex. 1) Control recording of EEG and
"recruiting” reaction during the stimulation of the sciatic nerve; 2) 2 min after a four
minute local application of gangleron (frontal lobe), arpenal (parietal lobe),andatropine
(occipital lobe); 3) 10 min after a secondary application of the preparations, influence
of N~ and M-cholinolytics on the "recruiting” reaction; 4) control recording; 5) 20 min
after an intramuscular application of gangleron at a dose of 10 mg/kg; 6) control record-
ing; 7) 26 min after intramuscular administration of arpenal at a dose of 10 mg/kg; 3)

control recording; 9) 30 min after intramuscular administration of atropine at a dose of
10 mg/kg.

for showing qualitative differences in their action on the electric activity of the brain. In the series gangleron—
arpenal—atropine, the action on the EEG increased as the muscarinolytic action of the preparation increased. Con-
sequently, it may be assumed that in an activating system of the reticular formation of the mesencephalon M-
cholinoreactive structures predominate,

Does a qualitative difference exist in the action of N- and M-cholinolytics on the diffuse, nonspecific structures
of the thalamus, which exert a primary influence on the associative cortex ? From the literature data [1, 9] it is
known that atropine does not suppress the "recruiting” reaction caused by a low-frequency stimulation of the non-
specific nuclei of the thalamus (Fig. 2, 9). We established that the nonspecific structures of the activation phase of
the brain possess low sensitivity to the action of not only M- but also N-cholinolytics. Gangleron and arpenal in an
intramuscular dose of 10 mg/kg do not noticeably change the "recruiting” reaction, both during their independent
use in individual experiments and during a combined sequential use of them in the same experiments (Fig. 2, 5, 7).

Consequently, it should be assumed that cholinolytic substances of any type do not inhibit the nonspecific thalamo-
cortical afferentation.

In order to explain the sensitivity of the cortical synapses to the action of both anticholinergic preparations of
N-, and M-, cholinolytic types, the influence of the local application of gangleron, arpenal and atropine on the
elecirocorticogram and the induced potentials of the cortex were studied in a special series of experiments, It was
established that the application of these preparations on the surface of the cortex causes the appearance of slow waves
on the EEG only in the region of application while the bioelectric activity drawn off from the neighboring control
region, continued to remain normal. The slow waves were most pronounced in the zones in which gangleron and
arpenal were applied (Fig. 2, 2). A considerable inhibition of the desynchronization reaction was observed in these
regions. The repeated use of the preparations inhibited the desynchronization reaction in the zones of atropine ap-
plication as well. In this region 10-15 min after application, spontaneous high amplitude strychnine-like commis-
sures, arising regularly once each 1.5-2 sec, were recorded (Fig. 2, 3).

The data of these experiments give a basis for the assumption that the cortical surface structures are sensitive
to the reaction of N- and M- cholinolytic substances, and also that there is a qualitative difference in the action of
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Fig. 3. Influence of local application of N- and M-cholinolytics on the
primary responses of the second somatosensory zone of the cortex, caused
by a single electrical stimulation of the sciatic nerve., Application of
the preparation was performed in the zone of primary responses, Cited
are the results of three experiments. In all the oscillograms: upper
curve—secondary response in gyr. Lateralis anterior; lower curve—
primary response in gyr. Ectosylvius anterior; 1) control recording;

2) after gangleron application; 3) restoration after washing cortex with
physiological solution; 4) control recording; 5) after arpenal application;
6) restoration; 7) control recording; 8) after atropine application; 9)
after washing with physiological solution. Upward deflection of beam—
negative oscillation. Timemarkeris10 sec. Rate of increase was100 pV.

N- and M-cholinolytics of the cortical synapses. These data were confirmed in experiments where the induced po-
tentials were recorded. The influence of local application of gangleron, arpenal, and atropine was studied, both
during their individual application in various experimenta and during sequential application of them in the same
experiment. The results were uniform in all the experiments. Local application of a 1,5% solution of gangleron

in the zone of primary responses causes an inhibition of the negative phase of the primary response and an increase
in the positive (Fig. 3, 2). The effect of gangleron is somewhat like the effect of y-aminobutyric acid, which ac-
cording to certain authors [20] selectively blocks the axodendritic stimulation of the synapses of the cerebral cortex.

In a series of experiments studying the effect of local application of arpenal (Fig. 3), it was established that
the inhibition of the negative phase of the induced potential under the influence of arpenal was less pronounced in
comparison with the effect of gangleron (Fig. 3, 5). Atropine has an effect directly opposite to that of gangleron.
Under the action of atropine, a gradual increase in the negative potential takes place; the "atropine™ potential (with
a pronounced negative peak, sometimes going off the oscillograph screen) is similar to the strychnine potential
(Fig. 3, 8, 9). An increase in the negative phase of the primary response under the influence of atropine is explained
[17] by the presence of inhibiting hyperpolarizing synapses in the cortex, sensitive to atropine, In the interpretation
of the action of gangleron and atropine on the induced potentials, we proceed from the assumption that the surface-
negative wave of the primary response is a post-synaptic dendritic potential [12, 21], while action on it by the
cholinolytic preparations that we used, we considered as the influence of stimulating, depolarizing, and inhibiting,
hyperpolarizing axodendritic synapses. Evidently the cortical synapses of different electrogenesis (stimulating and
inhibiting) manifest a different sensitivity to N- and M- cholinolytic substances. In the cerebral cortex there are
probably both N- and M-cholinoreactive structures with a predominance, evidently, of N-cholinoreceptors in the
stimulating axodendritic synapses of the cortex.
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