FUNCTIONAL ORGANIZATION OF CENTRAL
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DURING STRYCHNINE ACTIVITY
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Paroxysmal activity induced by strychnine In neurons of the tectum mescncephali in frogs 1o charag- -
terized by the appearance of periodic high-amplitude waves oa the curve of total zctivity, by an Increase ia
sensitivity of individual cells, and by the sppearance of a clear tendency for grouping of spike discharges
of neurons,
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EXPERIMENTAL HETHOD

Experiments were carcled out on 128 frogs immobilized by intraperitoneal Injection of tubscuraring
(1 mg/100 g body weight). Electrical activity of the cells of the tretum mecencephaid of the frogs was re-

- corded by the usual method of recording the spike polentiais of two or more neurcas by means of micro-
electrodes. The distance between the electrodes varied from 5.25 to 1 mm. The surface clectrogram was
recorded by unipolar silver elctrodes, Polentlals were recorded on an EEG-4 elcciroencephalograph oF
N-102 loop oscillegraph. Splke actvity of 294 neuronz was siudied (81 before appilcalion and 213 afler ap-
plication of crystaline strychnine or intraperitosecal Injection of 1 ml 0.1% sirychuine nitrate soluticad,

EXPERIMENTAL RESULTS

‘The clectrographle ploture of the “cplicptie® fit hegna to appear 10-15 min after application of strych=
nine to the braiz surfzee or 20-30 min afler its Iatraperiloneal injection. The {irsteplieptic® waves ap-
peared on the curve of the surface cloctrogram only when the lght was switched ¢If, but later they ape
peared In response to switching the Ught on, ard only afler a perlod of 20-30 mim were obsaerved *apontae
neously® in the background electrical activity, this usuaily belng accompanicd by synchronizstion of the
spike potentlals {Flg. 1),

The resulls oblained are glven § Table 1. They show that Ia the state of as ®eplleptic® [if, a distinel
tendency is observed for grouping of spike acilvity, L.e., an increase in the number of neurens with b-type
activity. The results given in Table 2 show that a decrease In the number of norruncting neurons durlsga
state cf paroxvamal activity is accompanled by an increase Ia the number of excliziery responses of boid
on-and off-elfect type. The charges in Inhibilory resgonszes were loss deflinite In character. Incroaszed syn-
chrontzaticn of neuronal responses uring *epileptie® waves observed during Backzround activily was eeen
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TABLE 1. Redistribution of Types of Background Spike Activitly of Neurons During Ac-
tion of Strychnine

Type of neuronal activity Numbcr of neurons

hefore action of stryc_hmne after ac!ion of strychnine

Continuous arrhythmic (a-type) 60 (4) 139 {65.5)
In groups (b-type) 15 (19) 66 (31)
Abscnce of background activity 6 (7) g 3.5)

Note; Here and in Table 2, percentages shown In parentheses.

TABLE 2. Redistribution of Types of Neuronal Responses to Photic Stimulation Before and After
Administration of Strychaine

Type of neuronal response , Rumber of responses
_ before action of strychnine after action sf strychnine

On-excitatory 23 {23.5) 83 (473
Cn-~inhibitory 8 {10} 13 &)

Adbsence of response to switching light on 6 (7) 8 2.5)
On-excitotory 28 35) 95 (43
On-~inhibitory 5 {8) 23 (14}

Absence of response to switching light off 46 39 85 (41}
Excitation all the time light switched on 25 {13} 70 (30}
Inhibition all the time light switched o 8 {z7) 8 (28)

Note: Since bothon and off units were counted when calevlating the percentage of responses of on
units, the sum of the percentages in the {irst part of the table {5 not 180,

especially clearly In response to photie stimulation, provoking “epileptic® waves on the curve of the sur-
face electrogram. During prolonged observations on spike aclivity of the same neurcas {for up to 1-1.5 h),
the changas ir *helr excitability showed some degree of perlodiclty (pericd of waves more commonly 15-30
gee, rarely 2-5 mind.

The fact that synchronization of spike polentials took place almost favariably at the time of generation
of *cpileptic® waves on the surface electrogram evidently demonstrates the Imperunt role of elecirotonie
§nfluences exerled by a focus of paroxysmal activity In the synchronization of coll discharges [1,5]. The
resulls of these experiments indigate that during paroxyemal activity developinz as a result of the action
of sirychnine the delleatz pattern of exclied and Inhibited neurons characierisiie of the normal actlvity of
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