PHARMACOLOGY

EFFECT OF ARECOLINE ON SINGLE
HIPPOCABMPAL NEURONS

Yu. F. Pastukhov and R. Yu. Il'yuchenok UDC 612.825.266.014.46:615.784.5 -

Intravenous injection of arccoline into cats increases the frequency of hippocampal unit discharge
{extracellular recording} and causes the appearance of a théta rhythm in the hippecampus and EEG activa-
tion in the cortex. This effect still takes place despite preliminary administration of the peripheral mus-

carinolytic drug metacia.
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The muscarine~like properties of cholinergic hippocampal neurons has Been inadequately studied
{2, 3}

In this paper we give data showing changes in spike activity of single uniis and in global hippocampal
electrical activity during action of the muscarince-like cholinergic drug arseoline.

EXPERIMENTAL METHOD

Extracellular actlon potentials of single units of the dorsal hippocampus were recorded through Pyrex
micropipets with a tip 1-3  In diameter 831 NaCl) oa a tane recorder, automatic elecivonic counlers, and
on an clectroencephalograph, and stimultancous recordings were made of the hippocampal and cortical EEG.
The depth to which the microclectrodes were introduced was verified histologically In accordance with the
atlas of Snider and Niemer {4). In soms experiments the cortex above the hippocampus was sucked out and

the microelectrode Inseried under visual control.

The drugs used in the investization —arecoline hydrobromide
and metacin {oxyphenonium) {odomethylnte ~were Injected Integ-
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" EXPERIMENTAL REBULTSE
Intravenous injection of arecoline 0.3 mgf k) inlo a curari-
2 zed cat caused a distingt inerease ia frequency of hippocampal unll
discharges. During the {irst minuie after injection thelr frequangy
wor rose sharply from 5-20 o 40-30 spikes per see. This inereaseln
wh frequency reached a maximum 2-3 min after m,emian {Flg. 1}, As
gy a rule, this maximum resembled a polnted peak, and the frequency
et i thereafier fmimediately began to fall steadily. This effect of an in=-
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0 IO v F R AN e ecrease in solke frequency lasted on the m'er‘"“ for §-15 min,
Fig. 1. Effect of arecoling on hippo= Later the spike frequency sometimes continued to decrease. 2%;:;@«
campal unlt activity In cat, A) ntra viry Sf the iwmt‘a’. f‘rcq efzifv of mai’; gigcl ‘niges was observed b; ihe
venous fnjection of motacia 0.5 3“ J‘smm.% min am sometimes the A‘ivei, ?@g bel og;ﬁ ts Initial ‘ja'f.:
me ke Q} xm@mws ous Inlesiion o o8 wors scen pariieularly clearly if the %nusae il ¢ige
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arg ErTHE w3 low £.5-1 spikeisee)
arecoling 0.2 ma/ks). c%mr @ izx eney ©.5-1 gpikeizeg),

mean spilie freguency | 306% €3l- Aparalielwas chserved i:s»"»tm, 5"“2} incredse In ﬁrmi;n snsy @§
eulated for 30 soo; abssissn, thas hinnoeampal unit aciivily and the npoearanes of an EEG aelivaiie
{ia mind.
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Fig. 2. EEG and single hippocampal unit activity in cat dur-
ing action of arccoline. From top to boitom:; EEG of left
visual cortex and right hippocampus; pulses of genaraler
synchronized with every 4th left hippocampsl unit splhe;
ECG. A)Before injection; B) 5 min afler intravenous njec~
tion of areecline 8.3 my/k)

& parallel was observed between the Increase In frequency of hippocampal unit activily and the appear-
ance of an EEG activation response in the hippecampus (theta rythi) and In the cortex (ow-amplitude fast
activity; Fig, 2},

A similar cifect of arccollne was observed afier preliminary Intravenous Injection of the muscarine~
Iike anllchoimerg%c drug metacin In a dose of 0.1-0.3 mg/kg, proventing only the peripheral action of are~
coline,

it may be suppogeﬁ that the definite Increase in frequency of hippocampal unil discharges during the
action of arecoline was the result of the effect of this drug on hippocampal eholine-sensitlve neurons. On
this basis, the presence of musearine-sensiiive (M-cholinergie) neurons in the hispocampus may be post-
wlated, '

To cause the appearance ¢f a thela-rhythm in the hippocampus, the medial portions of the scptum
maust be Intact [5], and the EEG activation In'the coriey produced by the action of arecoline i3 the resull of
excitation of cholinergis neurens of the bulbar retizulsr formalivn {1} Censcquently, the changes In hipso-
campal and coriical elecirical astivity cavsed by avecoling may be due to Its offzct on M-cholinergle nen-
rons n various funciional sysiems of the brain.
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