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INTRODBCTICE b

The present mork on Lhe sooustic cortex waes done preliminary to
condueting exporiments on the sssocisiien system related to this
jrojention arvse This is & sussary of the findings te date relabive
o e ares respousive W clieck stisslation in the cerebral cortex of
e doge flthough Ghis mres hes been mapped in cats and monkeye and
wost recortly in great deiall by ficolsey and #&is’lﬁ}, in the ont, the
Matﬁhmnmkﬁ%d@gh&mmrmhmmmm. Toe dog
me%mmmmmxmnhﬂmmrarﬁumw\mw
experinenis being comducted by Loetor villiss F. Allen demended furthur
study {l)afthmﬂiuafthnm-mwmmiab&i&m,
and (2} of the sssosiation avess =ik shich it is connectod.

BWTECIS

Twolve dogs were used in this investignbion. EHeobutel wes enployed
&3 e savatdeblic egeni in seweral of the serly saporiments, btut 8
107 urathane selation of Ulel-Cite® sdeinistered iotre-peritonsally in
doses varylag Ipom UedeOelS cutde centimeters per xilogres, with
subcuteneous spplerentary injections during Los coorse of the
elparisent, was soed i 5008 of the snlegls. n snesthetisc levsl was
meintained which sholished spontancous movemends gnd lendon rolloxes,
et Lhe cormasl reflexws ware slweye presents Ractel teopersiure was
chaerved end meintelved ab 37.5% Co by means of en clestric hoating ped
undgr the snical. ronusngmmxmazqmmh,m
mmmmgmn:mhn}mwwrnnum-u

#ihe Mmmmmammmum by the
Ciba Coapany.



Ze
renowzl of the tenporsl susels, rescving the craninm snd gygometis erch
wilh rungsurs, and excising the ovarlying dura, The pist cireulstion
®as ralied upon to msintain the modsture of the train's garfece, buk
secaplonally ware Pingsr's solation was spplied. The sarpin of She wound
Tas gurrounded with sotton seaked 4in Ringerts solvkion to obwiate
wassle potentisle. The ipsilatersl sar was wmiplored wish the fisger to
sy patancy ¢f ihe external weatus and a suitebls sapport was placed
undar She pincs Sf necesesry. The apimalts hesd lay £2it%ed to the
epposite zide on tho enlael board. fead alecktrdes rorsisted of $wo
sotion wicks soakad in Ringer's solutisc. lonopolsr lsading was nsed
tiroughout, Lhe Intlfferent lead rEoting on She v-'f-',w of 4w Srback
#ide of she suull. The snaimal was groundsd theon % the potton sadding.
The loade from Bhe enlmel pussad shrough 2 1.0 afd, condenser %o bhe Lnpat
tircull of @ Iive stage differertlelly balanoed pushepull esplifier whose
mbput ves fed into ¢ cethode-ray tube. The sound elesent consisted of
aa Allled wype FC 1 relay with & 3/2 inok round brese arm & inches lang
goldered to the srmwture. The relsy was mowded in g 4% ¥ 4% ¥ 29 moal
cabinet of whieh one lerge face was open, and connected S0 the plste
circult of & 6F6 power soplifisr tubs, wnder uenel conditions epornting
bolow L3¢ plete current cut-aff point. Direct current igpulses
gnehronized with the sweep cireunit of the eselllograph wers fod trto
the gric eircnid of the sbowe ftube. Flale cerremt would flow rowentarily,
tauging the aresture to pase throuch 1,5 ceortisetsrs ot Sbe contact
polnbe. TUpon sirikimg ithe lower conbset, a ¢linck was produced,
$lLnstrathed by & wlcrophonic pecord in Pigure 2-0, This eliok wee the

puysielogion] atlmluse 2 wierophone ueed slaply to idar$ify the tlme



3.
of arrival of the sount sl the eor wos sed in fromt of the saimalis
teeds The sound elemert was situsbted 30 css. fron She oor and GLhe
mlorophones The oubpub of the miorophone was amplified, fad loto o
second esthode ray Lube. The tubos wors choerved wmtil o PeEpOnSe wag
seon by exploring the brels with Sbe active electrode. Simultansous
ilims vere taken of the two Luboe ron twenby te thirdy rondorm electrode
Mfwn@“lwmmmﬂummmum,
Hgher gain and a fester sweep vere used to 1llustrate the cheracter of
e responsSs.

RESULES

Beforenss to Flgure 1 sbows Lhet the responsive ares 1o the alick
sound, sunemrlsed froe the dals oblained on the 12 dogs, was
prodomiomntly lisiied So whe dorsel end of the sborior sctomylvise sng
She cephelic portlon of the nmiddle ectasylvian eovvelutions; ocoasionally
responzes were ottained from the middle sylvian gyres and from the
vordral mergle of the sappasylvisn syrus. Amplitude of msponses was
gevorally nexisus at the senber of ilie arce with a progrescive
dislnadion g Lie cargln wos attalows. Two dlstined typss of msponses
vara ‘ounds me Lype ocourred [roquantly but only im thoe ambericy
esbosylvisn. It wes characterised by & ladensy of 57 ugecss moasurod
.mmmoftmmm& bty an inlulsd nogative
dellastion of 25-50 mlerovolte, follwsd by relstively brief positive
phase of comparabls amplitaxie. ¥Fram this positive peak a second type
of pequence way or moy nob arise. This seoond type had an inieial
positive dellucdl n succueded by a Jonger negative defloction. This



de
wumwmm@mmmmpaunm
pessesses & opllko charecter abielning sn ssplitude in sone arpainente
of cne millivelt, vearing & lstent peried of G-ii mpuods, followed Yy
8 large slow eegative save. Condally slong the middle ectosyiwvian
grrag Lhe lutensy inoreases; tenporsl disperelon ogours, and tie
subsequent negative compoment bhecoses inconeplovous. Varlatlos of the
form of the responses oesurred within Lhe sres. The =208% sonsivbhent
claracterigtile of the responpes was the mresanve of She initial posttive

defleotion cceurring from Beil wsecs.

BISCUSaTON

Thia Lnvestigation confirms the reports of Fisoher(?), rormsaiter(3),
pavis(4), srener(%), sromer st 1ow(5), and 1208(7) to tho eres of the
carelwal cortex responaive o ellok skimdation is the esbe Hermmdier(3)
vevia{4), orener(5), and expariosnts 1n thls Leborstory howe yielded
negalive resalis for specifio loculismstion bo sbimulacion =ith pure tones
&b difforent frequencios. adeal®), Liextder(?), woolsey and weaar(1) by
different methods have Gemonsureted tonsl locslisaticn in the carabral
sortex of the ceb snd ihe comkey. Woolsey asd ¥alsitl) found that the
aree respensive to direed elscirical stluuletion of t4e coshles Includes
“he aiddle sylvian and ectosyivian gyel, the dorgal persions of the
anterlor and postorior sctosylvisn gyedl. Thesre is a dsfimibe disbribution
of the cochles within this ares. This totsl sres found by Toolsey and
Mﬁn} eouperes with dogeneretion fros ihe medlal seniculste body
dexonstralod by Yoollard and Harpoenn(i®) ass retrograds degenerstion
by #allor{), toolesy wnd admd(3) ouggest that the narrow limite of



Be
the responaive area So ollek stiwelation may be dus uo Digher whreaheld
of the ssurcnes of Lhe reminder of the systenm.

Albhough oselllographic studies &5 pelnted ouiy provicusiy heve not
been sede oo Lhe dog, other methods of tnvestigation bave been wesd.
errior(32) found that foradigation of the teansverse gyrus in the
- monkey resulied in pinoe sovessede snd a bilebteral sztirpation wae
followsd Ly absolute dealmees. From these resslts be concliuded thet the
midile ectosylvian gyrus whioh upon stimulasion results in similer
movenenbts in the dog was the scoustic end station for $hie spenlss.
tuoieni and Tesburind{d?) found that bilsters) dsstruction of the widdle
and postorior ports of the "third exterral conwolution® coused alucot
sbsolube desfnove theb wes followed by cams compensation. Munk(14) again
working in doge plsced Lhe audliory center antivedy in tho temporal lobe.
Lesions hers he cbearved to interfere with the animlts resconse Lo
vertal commands. lucleni{35) shews the suditery center concemtreted in
Yon postericr bopder of Lhe tamporal lobe wiid sn extensive radiation
dorssd and cephaled Lo encompesy alsost helf of the hesisphere.
lartosow{16) gtrompted to demonstrate a "muslonl cemter® with tanel
iscalization in the towmporal lobe bty mesns of sbiasion erperivents. %
e of interest thet Faviow!1?) 1 nis etudtes with the seccostic anaiyeer
found thei absolunle dealness supervensd only when the dorssl end of the
sntericr ¢ctosylvien end the m_.‘sﬂ&le ectoaylvian gyri were involved in
the lealon, whoresy bilstoral tewmporsl lode lesions csused disturbunoes
in the discrisdinstion of sscending and descending ssales of tonss. Ik
has boen repestedly shoer by werious erperimental methode in primste

uaterisl ly mmilﬂi, m;mfﬁ), m(ﬁg}j 1o fros cm(ﬁ},
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auniles snd Pepent®®), sdos ani mlser(23), ant by pathelogis woporte
in tmoen teings by meny fowcetisetors bhat Shoe tranoverse prus of
flegehl 48 probobly the scoustie meofection in thie spmeles.

Inftial positivity hes been obmerved by Bartley, OVlesry, snd
Eaehop(24), vooleny, Meretall, st Bere(25), woclesy end walst(d), amd
others ns the response of & semfory cortex to periphorsl shlmmlation
under borbiturate anesthesis. It has been Imterpreted on the basis of
dmg aotion (Cortin(2)), storcelectrods mnalyets (Saetley, ot sa{ad)y,
erd model exverisente cited by various subhors Lo bo the sign of the
fepulse mrciving in She mones of the afferend Sersinals whish apnrorch
the wrfsce from deepor structurss. Inftis) megativity hes been
solrequontly observed in respoasss of Lhe serebral sortex exgort in
replons zhors $he Mistologlen) sbructinre would sugreet sush s resuls
(gm{:ﬂ ) Jo The origin of the labe nogative potertis) 4s gpeculuiive
although studies in otber parts of %30 ecortox have ylelded some ‘aots
toward shetr slueldetion (Savtley, ot @1(34), curas(®), rersan amt
voruazi (), md othwra),

SNARY

The acoustic projectica to this alick sound has been loosted in
the cerelral cortex of tie dog and spress in gepeval with that foumd in
the eat, I ocoupies er araa axtending over the dorssl extremity af
the enterior achosylvian gyrus and She middie sotomylwisn grrue, with
aimor radletions to Lhe suprasylvisn and syivisn 2ri. Teo Uypes of
responses are desoribeds one, initinlly segetive with & latoncy of
ST msess. loesbed in the ambertor satapvilvian gyrusy teo, an initisily
positive response of grestor smplitude with 2 Isternoy of Cwll mpecs.



venbered in tho middle eclosylvian gyrus.
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LESEND

Figure 1: The responsive arss %o tha clisk sound in the corebral
cortex of She dogs Sussary of retults from twelve
anianls. Tach eyshol represente responsive poists
for & perticular doge A4, B, end C pefor to points
from whish corresponding responses in Flgurs 2
wors obltained.

Figare J: L. Charscteristic diphasic response froc alddle
sobosylivian grrus.

Ds lesponss from smdericr eotosylvian gyrus.

U+ Hoophasie response {vom posterior poriion of
middle ectosylvian, Neocowds A-C at 60 eyales
por second and 500 miorvwalta,

% Rigrophonic racomd of the olick sound.

fe Response from niddle eclosylwien st 200
mMorsrolte,

F« Anberior ectosylvian mesponse at 100 sferovolbe.
Secords E and ¥ ab 200 cveler per second.

Upsmrd delloction in all recards irdiceles pepgsiivity

of the sctive lead.
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