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Intravenous Injection of arecollne into cats increases the frequency of hlppocampal unit dlschargo 
(extracellular recording) and causes the appearance of a there rhythm in the h!ppoeampus and EgG ac'dva- 
tion in the cortex. This effect still takes place despite preliminary administration of the pcrll~heral mus -  
carinolydc dtmg metacla, 

The muscaritle-llko properties of cholinergic hlppocampal neurons has ~ccn Inadequately s~ud~cd 
(2, 31.- 

In this paper we give data show~ng changes I~ spike activity of singlo un~Ls and in glolxfl hIppoe~n~pa~ 
electrical activity during action o[ the. muscarine-Hkc cholinergic drug are~ol~e. 

E X P E R I M E N T A L  M E T H O D  

Ex~racellular action potentials o~" s!ngle uni~ of the dorsal hlppocampus were recorded through ~yrc~ 
mlerop]pets with a tip 1-3 p In diameter ~37d NaCI) on a tnp~ recorder, automatic electronic counters, and 
on an electroencephalograph, and ~tlmul~neous recordings were made of the htppoeampal and cortical EEO. 
The depth to which the microelectr~.]es were introduced ~ s  verified histologically i~ accorda~c~ " ~ h  th~ 
atlas of Snlder and NIemer [4]. In somo e.x'~erimeats the cortex ab~vo the hfpp0campus was suc~r o ~  and 
the mlerocl~tr~xM inser~d under vlsua~ co~r~l. 

The dr~gs used In the Investi~atlon-arccolln~ hydrobram~do 
�9 ~e and metaein (o~'pheuonittm) Iodomethy~a~c-were ln~e~tcd ~n~&- 
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Fig. 1. Eff6~ c[ r are~oIino o~ h~p9o-  : 
campal u~i~ activity IneeL A} in~- 
venous i~jee~lon C~ m ~ C ~  @.~ 

mean sp~k~ frequency ~:,~' s~c}.cs~- 

lla rM~). 

E X P E R ~ I ~ E N T A  L l IES U L T ~  

Int~tven~uz in~eHon o~ arecoHuc ~0~ m~/kg) f~t~ ~ cu~a~- 
zed e#. e~uscd a di~tinc~ increase in frequency o~ hlppocampal u~i~ 
discharges. During ~e firs~ minute a~ter ~n~ecfloa ~e~ frc~=,~y 
rose  ~ha~)ly f~ 5-20 to @~S0 splke~ pe~ see. This i~creasv i~ 
frequency reached a m~xim~n~ 2-~ rain after  t~JeeHon ( ~ o  X}. A~ 
a rule ,  this raa:dm~um rese~nb~ed ~ p.oI~cd peak, a~d ~e ~reef~e;:~ 
fl~ere~tcr Im~r~ed~a~e~y be~n t~ fan s~ea~:i~y. T'al~ e[~ec~ o~ a~ i ~  
crease ~ spikc fro~cacy las~d on ~he a~,era~v for $-15 ~sh~. 
Later the s~i~*.e ~rcqueacy sometimes conti~:ed to deeress#o ~o- 
Very of ~he |n!tIa! frequency of UU~ d~se~arges w~s (~bse~wed Ly ~ 
ISth-SOLh ~n~, a~d soz~t~nes  ~he ~eve.~. feI~ be[o~v i~s ~ai~al ~c~.~e. 
These r163 were ~een particularly c~c~.~ly i~ ~he ~It~ ~g~ ~s= 

A ~Hel ~ c bSc~,~d be~0~'ee.~ tho In , tease  ~ frequency ~f 
h ! ~ c a r n p ~  ~n~t activity and th= a?~esraL'r o~ an EEG.~vAfea~ob)a 
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Fig. 2: EEG and single hippocampaI u~dt activity in eat tin,r- 
Ing action of arecoline. From top to bottom: EEG of lef~ 
visual cortex and right h[ppocampus; pulses of g e n e ~ t ~  
aynchronlzed with every 4th left h~ppoeampal ~ I t  ~p[]~e; 
ECG. A)Before injection; B) $ mia a~ek" intraveneu~ ir~er 
flon ofarecol ine  ({},3 m ~ k ~ .  

A parallel was observed betwce~ the Increase in frequency of h~ppoeampat an]~ activity and the appear-  
ance of an EE.G activaHon response tn the hipp~campus (g~eta ry~hm) arid in ~ e  eorte~ flo~,~'-ampii~ude fa~, 
aetlv~/; Fig. 2}, 

A zimHar effect of arecoll~e w~s observed a b e t  prc.IImb.a,~'y Intravenoss injection ~ t~e muscar!~e- 
like antichollnerZ~c drug metacln in a dose of O.l~J.3 mg/~,~g, preventing only the peripheral action of a~e- 
eol ine.  

It tony be su#po~ed that ~hc definlt~ increa~? in freque.~cy of h~p~cam,pa~ ur~i~ dlschargc~ durt~g ~h~ 
acHon of arec~line wa= ~he r e~ l~  of ~he ef.~ect of thi~ drug on h~ppocampal cho!~ne-sen~Rlve nc, ur~ns. On 
thb  basis, the presence of muscadine-sun,Rive (h~-choliner~c) ~curon~ in ~ e  h~p~campua may be po~t- 

To cause ~he appearance ot a Lhe~a-rhyt~n i~ the h~ppoeamp~.~, tke medial portIon~ o~ Lh~ s cp~'~ 
must be ln~c~ [5], a .~ ~he EEG activa.~on ~Lhe cor$c:~ l)roduccd by the ace!on of areco][ne |~ ~he r e ~ t  c~ 
e ~ L ~ i o n  of chotiner~e ne~ro~.~ of the btflbar rcHcu:a~" formaH~n [ I]. Censcqucn~ly-, the chacze~ :n hipp~- 
�9 and cortical electrical ae~|vlt] caused ~:~" a,veco~tne may .~ du~ ~o i~s eff~c~ oa h~ho] ieer~i~  ned-  
tons ia variou~ ~unc~m~;fl systems o~ lh~ br~ 
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