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Reports in the literature [4, 23, 24, 25] and the results of our own investigations of pliase changes in the electro-
encephalogram (EEG) caused by nicotine [7, 8] have made necessary the study of the neurochemical mechanisms
lying at the basis of the convulsant and activating effects of this drug. A satisfactory way of investigating this problem
appeared to be by studying the influence of nicotine-like cholinolytics on these effects, Gangleron and p'achycarpine,
with a central nicotinclytic action [1, 2, 3, 11, 13], and nanophyne, with a peripheral nicotine~like cholinolytic
action [9, 10, 121, were used. The chemical structure of the last compound affords some evidence suggesﬁng that it
may be able to pass. through the blood-brain bamier and 10 produce cenwal effects.

EXPERIMENTAL METHOD

The electrical activity of the brain was investigated in 70 rabbits with an intact brain and in cats with i~
geminal section of the brain stem. The technique of encephalography and of wigeminal section by mechanical and
electrolytic methods hzs been described previouwly [7, 81, The drugs for investigation were injected intravenously.

3

1252



Fig, 2. Prevention of the convulsant effect of nicotine by gangleron, Significance
of the curves (from 2bove down) as in Fig. 1, A) Before injection; B) 14 min after
injection of gangleron in a2 dose of 10 mb! kg C) 20 sec after injection of nicotine
in a dose of 1 mg/kg; D} 30 sec  after 2 fumther infection of nicetine in 2 dose

of 1 mg/kg.

EXPERIMENTAL RESULTS

‘The investigations showed that the changes in the EEG ¢ ang the action of nanophyne. pachycarpine, and gan-
gleron depended on their rate of injection. If the rate of injec a5 2,5-2 mg/kg/min, gangleron in doses of up
to 10 mg/kg had no effect cn the EEG; in s few experimenu 2 tendency towards activation was observed both in the
cerabral eoriex and in the mesepcevhalic retieulay formar m, the r»tmi ar nuciel, and the cengum medianum of
the thalamus, I infess iy {up w0 10 mg/kg/miz), slow waves appeared ia the E£5G of most ﬁnzmsﬂ.s in
the first & min, wihin _' : ; <<m of the :**,sa«:&:‘“»ca% activizy of the brain of mzymg degree, sometd

ing to the compiete e tecorded EEG panem 3
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After injection of gangleron and pachycarpine in doses of up 1o 10-20 mg/kg the characteristic activation pat-
tern of wigeminal section also remained unchanged, Nanophyne, in doses of 10-15 mg/kg, caused isolated spindle-
shaped waves to appear in the EEG. '

These investigations showed that nicotine, in a dose of 1 mg/kg, which produces both 2 phase of activation and
a phase of convulsive discharges in the EEG, when injected after gangleron (10 mg/kg) led to the appearance of acti-
vation only. No convulsive discharges developed in the EEG and outwardly the animals remained quiet. Nor did con-
vulsive discharges develop in the EEG when larger doses of nicotine were given (up to a total of 3-5 mg/kg), but only
a phase of activation was recorded (Fig. 2 neither clonic ror tonic convulsions were present. Preliminary control
experiments revealed that repeated injections of nicotine give rise to 2 marked activation reaction. In cases when
the first injection of nicotine (in doses of less than 0.5-1 mg/kg) gave an activation reaction only, after repeated in-
jections a phase of convulsive discharges appeared in addition to the phase of activation.

Similar results were obtained in the experiments with nanophyne. The anticonvulsant effect of pachycarpine
was weak, A preliminary injection of this drug in a dose of 10 mg/kg did not prevent the development of a phase of
convulsive discharges in the EEG, accompanied by actual convulsions. When the dose of pachycarpine was increased
o 30-40 mg/kg, the drug exhibited an anticonvulsant effect, but only in a small proportion of the animals. Larger
doses were not tested, for they caused a marked disturbance of the animal's general condition, abrormalities of the
ECG waves, disappearance of brain potentials, respiratory arrest, and death of the animal.

These investigations thus showed that the cliolinolytics under test do not cause significant changes in the EEG
if they are injected slowly enough. We kaow that the degree of the EEG changes, reflecting the severity of the dis-
turbance of the cerebral circulation, is dependem on the rate of fall of the arterial pressure [19, 20%; when the arterial
pressure falls 10 25-30 mm the bloed flow through the capillaries of the brain ceases [22]. This probably accounts
for the appearance of slow waves and signs of depression during the acticn of gangleron [2], pachycarpine [9], and
nanophyne.

The fact that the nicotine-1like cholinolytiss block only the convulsant action of nicotine and not its activating
action suggests that these two effects of nicotine are bated on different neurochemical mechanisms. Experimental
evidence obtained in relation to the convulsant effect of nicotine fits in with the notion that this action is based on
excitation of the nicotine~like cholinergic structures by the drug. However, the activating effect of nicotine can
hardly be explained entirely by excitation of the cenmal nicotine-like cholinergic siructures. Proof of this is given
by the fact that after repeated injections of nicotine (0,3~1.0 mg/kg) its ability to cause activation of the EGG per-
sists. Meanwhile the convulsant effect of nicotine in relation both te motot antivity {5, 14, 16, 23] and to changes
in the EEG [18] does not develop after repeated injections of the drug. '

Probably the nicotine-like cholinergic structures in genseal do not play the principal part in the activation
reaction developing not only in response to pharmacological agents, but alio in response to external stimuli of dif-
ferent character. The severe curiailment of the activatiag effect of nicotine by the preliminary injection of central
muscarine-like cholinolytics and their ability o abolish existing nicotine activation[8] support the view that musca-
rine~like cholinergic structures play a part in this mechanism, probably at 2 higher level in the central nervous

system. However, the principal argument against this view is the fact that against the background.of an established
action of the muscarine-like cholinolytics, nicotine still causes transient activatien, This suggests either than nicotine
possesses a very strongactivating effect, exceeding the blocking action of the muscarine-like cholinolytics,or that ex-
citation of some other chemically sensitive elements pocuss,

SUMMARY

The effect of nanapbym gangleron, and pachycarpine on the background biceleczic activity, and on the ac-
tivating and convulsant effects of nicotine were investigated in ex;etmems on 70 rabbin with the brain intact and
on cats with wigeminal section of the brain stem, The degree of the EEG changes dep'ﬁméar‘ pn the rate of adminis-
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