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obtained using elsotrissl techalcues,
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Eymograms of the left foreleg eztensar Switah,
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The existence of so-called "suppressor™ sress or "airip® aress
of the ceredral cortex has Yeen shown by Dussey de Barenns snd Nelule
loch, Befley, fines, and Oavel (2,6,8,10,11,12,15,15,17). Thess in-
vestigetors have losnted those areas ia the monkey, chimpenses, sad
oss, In esch of Shese epocien four separate “strip® aress or “euppres.
sor® bande, a1l of which spperently have the same funetion, have been
discovared., In the monkey and chimpensee the four arsas sre 8s, Ug,

20, and 198, In the ost the "suppressor” bends are 8e, 28, Je, and 19s,
Garel (15) deserides the location of these sreas iz the cat as follows:
(1) 8¢ 1ies neer the sulous bebween the anterior sigmeld gyras nnd the
Trental gyrusy (2) 26 extends from the ¥ostral portion of ihe posi.
erusiate sulous to the candal portion of the corvensl sulecuwy (3) 3=
extends from the jumction of the suprauylvianm eamd saterier swprseylvias
to the jusotion of the lateral and susste sulel; sud (B) 19s 1les ian

the posterior mergin of ths posterior swprasylvisn gyrus.

The anstonicsl connestions of these "suppressor® dands and other
inkibitory areas in the central nervous systam of warious asimanls have
been shown for electrical activity, motor activity smnd respirstery move.
ments by Allen, Dusser de Bareans sud MeCullooh, Glees, ote, (1,7,11,16,
14,19, 20},

This lavestigation was uniertalen in sn offort to locate the "supe
pressor® areas in the gerebral cortex of the deg.

szmsos

Eighteen doge were usasd in thewe experiments, and ¢ach dog was
seintained for periods of 16 to 24 houre. The doge were anesthetised



vith efther Dia) or Delvinsal (0.9 de,/kg. of bedy weight), whioh was
given slowly intrevenously or the doss was divided ond one hslf injected
intremasculerly asd ome half intreperitensaly., In several snimals the
depth of snesthesie wee insressed by mnll sepplementa) intraperitonesl
injectiont of either Disl, Delvinsl or Feambutal. To fsoilitets the
operative procedurs losal infiltrstion of the speretive sites vith about
10 ee. of Novocaime wes sarried out on spproximately 1/3 of the doge,

The operation coneisted of cannulating the traches, olmmplug the
dog's jawe fa & Yrace which prevented amy movemsnt of the hesd, deing an
oxtennive arsnistomy on the right side, mnd exelesing the orbital conteants
o shout 1/2 of the animele so =2 Yo provids slequste ssposurs of the
fronteal and snberier migmoid gywl. ALl of the mavgine of the oraniotony
were them pagked off with cotiton eosked im warm Rincer's solutdon,

In the early part of Shie work o Grass four chamne]l electrosncephale
agreph was avsilsble for recording the emplorstion of the cerebral core
tex with the strychnine fechnique used by Dusser de Bsreane and Helullaoh,
Bellay, avd Carel (2,6,8,12,15,18). Nive sadncle vere used in this pars
of the investigation, Wt ome of them dfed after only one hour and £ifw
toen minutes, Ploeces of filter paper 2 %o B sg. mu. in ares were satne
rated with a solution of 34 stryelmine sulfete colored with Teluldine
bine ead applied to the dog's cordex. The filter paped wvae romoved in
from 1/2 %o b minmtes; is mowt lustances, howewer, the applicstfon lasted
only ene misute. The ares of strychninisstion wes slways Shen dried
vith absorbent eotton so a8 to remove suy excess solution. Pifty-two
pplicetiont of strychaine wore made., Bipoler aflver sleoctrodes wers
uted to pick uwp the slesirical astivity frem the strychninised sves, end
the tupulses were fed into one chennel of the slectiresncephalogragh. Bither
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four or five monopolar slestrodes were used with the indiffersat eleotrode
barded in the saburabed cotton eround the arsniotomy. JIan the first feuy
enimsls codton electrodes tled to heawy silver wires and ssturated with
Ringer's solution were used, bub thess proved ineffictlent in that slighs
drying of the votlon chenged the resistanse in the cireunis, and thus dew
eressed She amplitule of the sotivity recorded on the electrsensephaloe
grens. In order %o aveld thiz srtefaot the slectrodes had %o be molstened
svery 20 to 30 simmtes. Tor 3his snl other reasons plain silver sles-
trodes with & Ball $ip vere subetituted; the Dall Veing spplied directly
to the cortex. The recording menopolsr elsotrodes were arranged either
vertically or horirontally over the serebral cortex. Generally the
slectrodas were on & harimntgx olane mm one alettrode on the anterior
sigmold gyrus, one on the posterior sigmoid, one on the cruinl portiea
of the coronel or csudel portfon of the snterior estesylvien gyrus and
one on the supresyliviss gyras. Oogntrol reserde wers taken which losted
from spproximately four minutes to two houre, strychnine wes applied,
ead then records teken for I5 simutes to 2 hours befors snother strychaine
isation was done, The records wers mot tsken contimmously but vere run
for 2 to U minute intervels snd thes shat off for 1 s U minutes so as
to sonmerve paper. %he proeedure was not iaveriadly folloved as on
oscarion vhen significent chamges were sppearing records were teken for
20 nimite periode without interrwtion. |

Vhen the elestroencephalograph Vecame unaveiloble, electrica)
pulee technioues vere employed in the exploration., The "mobor” cortex
was stimulated prineipelly vith rectamgular pulees of n duration of
epproxinstely 20 meec. st a frequency of ense per second, Whem s sone

stent rerponse at 2 freauency of ance per second hed Yeon obtained in
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the left foreleg for cbout 15 mimutes, an ewplovatfon for *euppressor®
arens wes Shen cosmenced. The exploration was done using & & cyele
B¢, ttimnlator set So deliver a ourrent between one snd five ma,

Bipolar silver or stainless stesl slectrodes with su interelestrode
dlatance of 2 %o 3 mm. were weed for delivering the pulses of bodh stimie
intors, The s.e. stisulus was generally ayplied for & peried of § so W0
seconds, deb cecesionslly Shim peried of stimelation woe Snerenzed u
30 seconts. An interval of at least 30 secoads fo 1 misute vas allowod
%o slaspoe befors & second etimilus vae spplied. Rech poist wes tested
vith at lesst two different ourrenisesne 2% 2 te 3 mn. and one at 5 ma,,
At eanh polnt at lesst ¥wo shimull of the seme strength wers applied,
The ef fect2 of the "suppressor® stimulus wers determimed prinetpally by
visusl observetion end palpation of the musoles and extremities, Five
fdoge were uttum' in thin part of the work, snd 207 points were explored
moving the sloctrodes in 2 mm. stepe. Nach dag's body wae suspended
asross o large hole in an animel dDowrd Wy memns of four stren? wiich were
%o arrangel thet the salmal's four legr were ollove! to hang perfectly
free. Ty more cereful observations of mny movemens im the extremitios
could Be made, The hesd was agnina held Lmsodile by clsmping the Jews
ia the brace mentiomsd sbove. Attempts were made %o ineresse peredrel
dloed flav by elevating the foot of the teble six inches. 4n attaupt
wast also made to eoaserve the snimal's body hest by keeplng the room
temperature ab aboud §5°F. smd by burning a 60 wett lamp immedlately
over the body of the msinmel or by placing sn elestric hesting ped under
the animel,

The remalning four antmale were used for n@pimmtm investign.
tion vhioh was felt would be of ald in the internretation of the
me;lr&n!;llﬂlenti&mﬁ« S :
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In the exploration of mine dogs vith 52 strychmine spplisatione
sharp, large, irrsgulerly sppesring, woltags defiectionw, or so-calied
strychnine "spikes”, ampesred at the stryetminized soint generslly with-
in two nimates; sometines, Bowever, sppearing wiihin 30 seconds, whils
oa oscasion the sppearance of the spiktes wos delayed for as long e 10
or 12 ninutes, {(The tevm, "firing®, has Deen used by Dusser de Berenne
for the sppearasce of theee stryohaine spikes in smy eves.) Opiking
or firtag thea pereisted in the strychninised ares fron 10 %o 150
minutes. The firimg generslly dismppesred, hawsver, ia from %0 $o &
wimetes. Thoe exceedingly losg durstioa of etrychuine spiking securred
in the second dog at omly one peint where the strychning had heen
spplied for B minutes, and the firing 3id aet stert for 12 almutes, On
the ether hend the short, 10 mimute dwrntion of firing ovcurred i
manther animal at Swo polute where the strychnime hed besn spplied for
only one mimste, smi the ontet of stryohnmise spikes 412 mot sppear for
10 winutes, The remainder of the points in doth of theve enimsle had
en average intervel of 2 minutes betwesa the applicetion of the stryohe
ning end the onset of the firing suéd an aversge duration of spiking of
50 minutes,
| Fifteen spplisations of stryohuins were male in the reglon of the
posterior suprasylvien gyrus, ;aattswauﬂl gyrus and the posterior
portion of the suprasylvian gyres (Fig. 1). Zvidence of s modernte %o
aarited deoreass iu the amplitude of woltage fluctuations or, i{n other
words, of clevtricsl sobdivity ccourrod in one of thane antwsls from
thrae points loomted acer the tulous bebwoen the postero-lateral gyrus



and ths junotien betwveen the posterier suprasylvian snd vaprasylvisa

&rrl. The suppression of electrical sstivity was further charecterised

by the sheence of & Yo 10 persscond high volbapgs flnctustions of o

duration of 2 %o ¥ seconds over the sigeoid gyrd. The dsoresse in
sleotrisal astivity sppesred nlsost elmultaseonsly in the muferiey

elgnold gyrus, the anterisor nortlone of the corensl sad anterier etioe
-rlﬁna Eyrk ond in the faferier pertien of the anterior composite gyras, |
Elestrodes wore nct prescud on other gyri. Fran these thres single
siryehninizatione there were oix individual periods of swppreseion, BEseh
pariod of suppression hed s duration of appromimstely 10 to 1% minutes
bafore the elestrical setividy resumed its mormel smplitude. Theve was

no consdant tiwe of onset of tha suppressien peried folloving the sppiicstion
of the strychnine; thie onset varied frem 7 to 35 mimmtes, Hovever, the

last five smppressor periods odbained from B3 & Bl {Pigz. 1) vere osch
spaved B0 to 50 niautes spart frrespective of the $ime of sobual opnliose
om of the estryohaine, PMriag dn prevent from the etryoiminiged polnt dure
ing all swypressor perieds exeept one as indionted in Table 1.

Ia the reglon of the posterlor portiss of the coronsl gymae, the
pestorior eruciate gyrus and the anterior pertfon of the twpresylivien
@rras 10 strychaindsations weve preformed on thres doge (Mg. 1). Six
of the points ylelded evidense of smppresston. Tws of the points were
on oppoeite sider of the coronn]l sulcuSe-one belng st the inferier
sargin of the post-cruslste culcus and the other belng sImyod direotly
epposite mlong the swparior margin of the corensl gyrus, The ressining
four pofnts formed s Somevhat curved band nessr the inferior borier of
the posterier portion of tho coremal gyrus, Frem point Fu Swo periods
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of suppression, ench lasking § %o 7 minutes, wers sbtailned. @he first
supprossion appearsd within two sinubes after trssiing the polnt with
strychnine =nd was sheracterived by » marked decresse in wum
fiuctuation® mnd sbsencs of splkes from the strychninised ares, The
magpression quumy mpreal inte the sntertor sad postericr sigmoid
gyTl, the poslerlor portion of the coremal gyrus sad fnto the mmbderier
portisa of the latersl gyrus. Im the secomd peried of wppmﬁim the
deorensed voltoge sppeared firet over the enterier snd posterisr elzmeid
Gyri, then 5 minutes later wes present in the stryelminised sres with
en associated sbsence of upikes, snd § slnubes later wvas seen in the
pwtnriér portion of the corensl gyrus. The suppression from fe1 (Pig.
1) appeared 25 minuSes after strychnintsetion snd spread from the posterie
or sigmold to the anterior sigwold W. About 3 sdmutes later 4% spremd
ta the puterior‘pwuan of the anterior ectesyivien and leter stfill ‘iuﬁe
the suprasylvins. The suppression lested sbeut 10 sminutes snd at me time
affected the spiking or the mnﬂ smplitude of woltage flustustion ab
I~1,

- Prom the four polnts elong the inferior mergin of the posterior
portion of the coremal gyrus the suppression sppesred from 2 %o W0
uisetes after apolying the stryehaine and returned to mormal in frem 1
So 15 nimates., Two periods of suppression, which were separsted by ea
interval of only 5 mimutes, were found from a single séryshninisation
of polat %=, Inm point %= the weve of suppression vas first noblcsd
over the sigmoid gryl end then ap wered fn the siryohainised point vharee
8% in Pe3 and .3 the suppression wes fired noticed in the strychninimed
ereas vhere the veltage fluotustions were refuced markedly smd the spiikcen
diesppenred, However, repeiitien of strychminisation of polat I3 ame
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hour sad Shirty mimates after the first applicstion falled to produse
resulte cimilar §o Shose om the firet trial, Thers was snly suggestive
avidence of suppression and never may absente of spiking or lass of
amplituds from point I~3 with She mecond stryohnisisstion, Point le7
produesd only very questionsble svidence of firing and repetition of the
strychninization produced entirely different vesulte than the first ape
plisasion of strychaine,

Hine points were explored in three animsle from the posterior
sigeold gyrus, anterior u@m &yras, anterior portion of the corenal
sad anterior ectosylvian gyrl, sad from the snterier cempasite gyrus,
There wets no evidenne tugmentive of supprestiocn from ame of thess peints,
slthough in one of the snimals a poiat in anether srea— posterisy pore
tion of the aoronsl gyrus (8.7) m give svidones of Wmum.

Pourtecn pofats vere emplared on $he frontal gyrus is three enimels
(Fig. 1), Frow five polnts (a2, Pui, G=3, Gub, & B9} there wns falr
svidence of suppression of sleotrical sctivity, and fhere wore nine
period of suppreseion froe the five strychninismbiens, Agein it wes
d4ffiends to find any constent patiern of smppressisn from say of these
polats. The ensst of the various sugpresser periods veried from 15
nigutes 3o 2 hours and 15 minutes after the spplication of strychains,
and the periefs of suppreseion hed a duration verying from 1 %o 10
nismtes, (For illustretions of suppression ves Fige, 2 & 3),

Yhen strychanine wes spplied %o 12 of the polnts explored, there
wore sharp, woltage deflsotioms or spikes which sppesred i{n ereae of She
sartex other than the polat belng strychainised. These dlstent spikes
cocurred slsost synohrenously with the spikes fros the stryeiminized
fegion, although the exaet latensy of the secondary ar distant spikes

s naver actwally determined.



Btryehninigation of $wo polnds in one aniwal (Al & 4-2) on the
swperior portion of the posterior supresylvien gyrus and posterior pore
tion of the swprasylvian gyrl 414 produce Syplesl etrychaine spikes not
only st their location Bmt mles in the mid-portiom of the supraeylviea
gyrus, Ho splkes were found in vrecords obtsined from the pesterier
pertion the coromal gyrus, the inferfor portiocn of the pesterier crusiste
gyras and from the inferier portion of the posterior slgmeld gyrus,

Shrychuint sation of tws painte (0«1 & O-B) on the pesterioer part
of ths suprasylvisn gyrus sesr the loeation of polnts Ael & A2 proe
dased spikes in the inferior portioas of the entarior and posterioer
sigmold gyri and the suterior porticns of the coromsl end sanberier cotow
aylvian gyri. No resords wers tokea from the mid-pars of the suprase
eylviea gyrus,

Tve spplications of stryshnine %o one point (I1.3) in the mldeporiion
of the coronal gyrus resulted in strychnine spikes in the posterior
superior part of S$he sutsrior ectosylvien gyrus after both strychaine
izntions, No spiking resulied in the suprasylvian gyrus, the mideportions
of the saterior sigmeld gyrus or the pesterior sigmoid gyras, Stryobain
1setion of pelat 3.7, which wan slightly more posterior on the coronal
then the previcus pelnt, I3, prodosed strychnine spikes in She inferfor
parts of the anterior mnd posterior sigmeid snd powterior orusiste gyrl,
sad 18 the pasterior portion of the coronsl pyms, ¥No eleciveds wes
on the anberier eotosylvien gyrus,

Strychnind sation of six points (2.1 to 6) all in the same saimel
from the anterfer portlon of She ceronal and suterior eetosylviss gyri
end the anterier cmmposite gyras profused stryohsuine spikes in Rhe
posterior portion of the verensl gyrus and the inferisr perte of the
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pusterier craniete, posterior sigmold smd eaterior sigmeid gyrl. However,
vhen records were Saken from the strychainised peint with & mezopoler
olectrede the sevondary strychoine spikes could nob We found, »lthough
spikes contiausd o be prosent from the stryohuinised pofate.

Strychninization of the middle part of the posterior sigmoid gyrus
{1+5) prodused spikes Ln sn ares spproximately 1 mm, awey en the ssme
grrus., OStrychaiuisatios of the superior portion of the snterior sigmefd
gyrus (i.5) 214 met produse spikes ia the infardoer porSlen of the anterior
eigneld gyras, wherees stryohmisisation of a polnd (H«8) about 1 s, awey
from the reserding memopoler elestrode mesr the faferior portion of the
anterior slamold gyrus 43¢ prodwes elryoimine spiikes wader the mamspoler
slevirode,

Usually the distant strychnine spikes sppesved 1 8o 2 afaules after
tpikes had beon desomstrated from the stryohnimized poimt. Oconsionally,
howaver, the two setn of spikes made & simuliensous appearence; while
al other times the dlstant spikes 214 mot appesr watil 10 to 12 siandes
after spikes bad firet appesred ab the stryohalaizel peins.

Hlectrical o at

As 5 second part of this study sn attempt wes made te stop sleciri-
‘sally iaduced cortioal movement of the left foreleg by stimaleting other
erens of the brain with amother slestrisal stimulus,

Vhen rectangular pulses of a duretlon of spproximately 20 meea,

8% o frequency of snce por secend wers applied %o the cortical purfece
froa which foreleg respouses an the ocsntralnteral slde sould be obtatined,
& svingle, brief Switeh of one masele or growp of mascles with o cousen
eotion resulted (Fig. 9). This twitoh could e repested et sne ssoond
intervals without signiftosnt variation ia the 3ype of museuler respense
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for as long oo Sen hours, During this tex hour inServal the threshold
of responte slowly rose 8o thet the eurrent delivered dy the rectangulsr
pulser had to be inorsesed, Ueaally after 1 o 2 Mours of contisuons
stimlation st a rabe of once per second small hales, which penstrated
the cortex to a depth of 1 %o 2 mm, would be found under She stinulatiog
olsotrodes, The asingle twviteh response for one muscle or mmsoular grovp
gould be obtalued snly from s very diecrefe or lusalised sres of the
cortex, MNoviag the Bipoler elestrodes s 116tls se ) wm. 45 eny direction
remulted in fallure of the response to sppear even with inoressed carrest,
Ho attempt wes nade Yo map the sortex from which movemsnt of the
various parks or mmscles of the bady ocould be found. but ;is w9 noted
in three doge that extensor movements of ths soapulo-humersl sad ooe
carfonally ab the lmmero-ulnar jokut couls be indunosd from the uost ine
forior portion of the posterior sigmold gyrus, naer the corsnal sulous,
In enother dog & sinmilar nvem in the smterior aigmwold gyras prodused
& flexor movement of the ssapnle-hamersl joint, ,
In one suimal the ﬂmﬁmdﬂ vere applied %o the sortex ia the aree
giving an sxtensor twitoh at the lefd sompulo<hemeral joilst. The responne
was not vieidle but could be felt %y palpation of the muscles through
the akin., Then the sleetrodes were withdrawn, She Bleo? veansels within
I em. of the previcusly stisuleted cortex comguletsd, $he certex removod
aver shout an ares of 2 sq. em. %o & depth of sboud & to § mn., and then
the eleskrodes reapplied dirently o the white mattor of the cortes,
The Left foreleg extensor saeoles at the sospulo-hmersl Joind immediate-
1y bagan to respond with similasr Switehes at a rate of once por socond,
The responses were readily wisidle snd resordadle sn a ymograph {Pg.
D
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On one animel condensor disoherges delivered through a thyratron
unit vers used to roughly sxplors the ares of the sortex from which moves
ment could be fndused. IV wae found thui eingle, condensar discharges
at a freguency of once per tecond snd with a swrrent roughly eouivelent
%o that deliversd Wy the rectanguler pulser alse prodused einmgle, repid
twvitehen of ons muscle or growp of mussles with a comsen acdion. With
thase eondeusor dissherges contralatersl hind leg mevements wore obtained
from the superior portions of the adjscent parte of the sigmoid gyri
{Pig. B}, Immelintely inferisr ts this sres sontralstersl Srunk movements
were obtalned. it the inferior mevgins of the posterior sand enterter
signotd gyri along the coremsl suleus condrelstersl forelez movements
resulted fron stisulstion. Iamedistely balow the oruciate suleons on the
goronal and sntericr eolewylvien gyvi ipeilatersl neck amecle responses
vers ghearved during stisadation. PFurther pasterierly om bBoth the caronal
and anterlor oetenylvien gzyrl contralateral sur movememts remltsd from
stimulation. Oontralsteral neck veeponses vere cbserved from stimulation
af both the m;mriax' and laferior portions of the amterior sigmolid gyrus,

Yhen wepetitive condansor 4fssharges at 2 rete of 40 to 60 per
second were uslateined for § to 10 seconds md the current was reduced,
the resulting cortioally imduced movement wes the gradnal contraction of
& numbor of groups of muscles whish wes ¢uickly followed at the haight
of conkraction by »epid alenie mevensats. Sisilar results were obtained
when sn a.c. 50 eyole currsut ves uesd as the stimalue,

An exmploration of the soronal, inferior mergine of the pesterior
signoid and posterier curciate, wgperior mergin of the anterioer ectoe
oylvion =nd the superior pars of the manterior composite zyrl was carried
out on five doge, In four of the five Bags the emploration was done im
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& -. steps uoing a 60 eyule s.c. stimulus, ¥he debedls of the offect
of this #.é., stioules upen the left foreleg extensor Switoh prodused by
the once yir second rectangular pulse wae varisble se shown in Fige, 5,
6:7,68, vut the result from etimuletfon of suy ons poist om & partioulor
aminal wvers fairly conedant,

When the a.0, current wae at § ma. and ves alloved to flow for 5
%o 10 seconds, the extensor witech of the left foreleg was stosped withe
in 1 %0 3 seconds, or at leest ves redused merkedly in anplitude, sad
remained absent or desressed during the remsinder of the stimwlation
of most bat mot all of the pelats explored in the coronsl ané inferior
margins of the pesteriar sraciete and posterisr oigmold gyri. One per
tedend twitches wenally returmed promptly efter withirewl of the .o,
stimalus, bub shis wes not fmvarisbly true ae the rospense oncesionally
214 net return for 1 to 2 ulnutes. The sxtensor twitch vesponse followe
ing removal of the a.,c. stimulus often would return with & mmeh greater
amplituie of contvaotion than hed been present prier te stimmilation of
the explored ares. Uocasionally, ae indtcated by the Pigs. 5.5,7,88,
the axtensor twitoh would first be increnszed im amliitude by the a.o,
stimalus before a desresns in the applitude would resuls, Yory froquente
1y when $he “suppressor® or a.c¢, stimalns hed Been spplisd, there would
be narked rosistance %o passive motion st the jolnts of the lofy foreleg
ory in other words, inoreased tone in the muscles ecting upou the jolabs,
Uafortunately this phenosennn wes mot tested =% each point. Thie phres
of inoressed tome then was followed very oftem by rapid olonic movements
in the sxtremity. Pron mamersus emplored points the clomie phave would
follev the tonle phase only after removing the s.c. stimulus, The sxe
tensor twitoh from @ semll muwder of the points explored would first ston
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for » fow ssoonds and then gradusily retura vhile the s.c. stiwulus wes
86111 belng spplied, During Yhe poriod of abmense of the extenssr twiteh
at the loft shomlder joint from stimulation of msny polate on the sorensl
€yrus aa extenser twitoh of the lef$ forepow at the rate of snoe per
socond would ooowur, Frequeamdly movements of the fase or of the left hind
iog could be detested initislly, durlng, oF after the spplicstion of the
f. 8. 23imidlus o wvarisue poinis,

In the suporier portion of the anterior composite gyrus ressirstory
novenents often csased completely during the stimulation period; however,
11 she stimulus were spplied for as loug a8 3O seconds, respiratory move
menys would hegin to resppeer after 20 to 25 scnonds,

When the stimalabing current wns refused 8o 2 te 3 ma., the same
phenomens ogturred ss were doseribed sbove, but the mumber of responsive
polats war greatly reduced, especislly fros the inferfor parts of the
explored sres.

During the gourse of the slestrical stimulation experiments it was
noted that wvhen, aver a long perisd of dme, the awplitulde of the left
extensor forsleg twitch hed sponteneously deorssved, passive repid ﬁmm
and extension for 3 or U meconds of either the right or left foreleg, and
osensionally of either hind leg, profussd & prompt return in the smplitude
of the extensor tvitch which oeocasionally persisted for a number of simmtes,
During the suppression of the extensor twiteh by em s.0. etimalus rapidly
flexing nud extending the left forelog for 3 or B seconds sn bwe socasioas
produced s roturn ia the extensor twitoh even though the s.o. stimulue
vas maintalined. Forceful, pavelve extensfon of the righkt forsleg in one
enimal redoced the mmplisude of the extenwver twiteh, wheress in spother

saimal this seme prosefure increased the smrlituie of contracdion, The
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applieation of » hemootet %o a food pud on the left forepsw remuited ia

s marked inoreasse in the emplitude of the sxtensor twitoh of thed leg
which paﬁlﬂa& for 3 to § minubes. When the hemostat wes spplied during
8 period of suppreceion of the oxtenvor response or wvhen the twitoh was
of & very small smplisuds, the sxtensor dwilteh immedistely reappesred al
& grestly incrensed smplitude vhlch persisted for 3 or 4 minmtes even
though the hemostat end a.¢. otisulus were removed (Pig. 9). Appliesation
of the hemostat %o & olsv of the left forepaw resulted im no change in
the extenser twiteh, Applicetion of the hemontat tu foolpade of the
other extremition prodused me results an the sxtemsor twitch of the lefd
foreleg of ose saimel, but it did csuse Switches a8 the rate of onse per
sooond in She left hind lsg when the instrument wes spplied to a footpad
of that extresity. Pinching the skln of the lef$ hind leg or the sbdomen
in one aninmal resulted in mo chenge in the extenser dwitoh; while in
another saimel pinching the ckin of the sbdowen resultsd in one large
extensor $witeh ia the foreleg, dut pinching the skin of the fénldg in
thiz tame animal prodnoed so chemge in the sxtenser Switoh,

DRSCUSBTON

The retults obtsined using the stryohnine teshnimue on the cerebral
sortex of the dog sre somewhat {n verisnce with the results roported for
other salmale by Duseer de Baremns, Nolullooh, Gerel, ete, {2,6,12,415).
Prou the 52 spplicetions of strychnine made on degs suppressien of serebral
slectricel ectivity wes definitely found from » mumber of poiats; however,
this supression differed from the suppression deserided by the shove
authors in thees wayer (1) The onwet of the suppression of eleotrical
sctivity inetead of oocurring in B %o 20 mimmtes, osourred from 2 mimutes
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$s 2 bours and 15 minuSes after spylying the stryehmine., {(2) The wave
of suppression sometimes spread scross the sortex in 7 %o 3 minutes
wherens st other times # to 10 alamtes wers reguired for the myread,
Other sufhors describe ihe supprescor wave s orossing the cortes ia

15 %o 20 mimates. (3) Prequently 2 or 3 pericds of esuppression would
result from & single strychminisation instesd of ons period as iuttrl_bﬂ.
for other enimels. (U} Swprescor periode in the dog would often scour
after the detectable sloctrical effects of the etryohaine hed Maim'
&t the stryochntnised ares. (5) Froequently decreaned slectrical sotiviiy
and ebsence of spikiag ocourred in the stryelminised aress a® wsll as
in the other parts of the corfex during the sourse of the smppreselsn,
This has Deen desoribed ly Batley, et. al. (2) as ocourring from one
band in the chimpanges, The remaipder of the pepers &o mot desoride it.
(6) The wave of suppression sometines commenced in distent sress sud
thea sproad to the stirychainiged ares, whoreas the reverse siss gocurred.
The spresd of suppression has been found $o alwaye move from the sbtryohnine
ised poilnt towsrds dlstent arese 4 other saimals,

Eo 1volated, disorete, suppressor bBands could be definitaly hmu
from the ttrjrnhlnismluns on the dog; however, sa adeguate nusber of
strychuinisations have not beem carried out so thelr puubzb oxistonse
eon not be dlsproved,

Insufficient records wore taken o precisely subiivide the "semsory
sortex” of the dog into 3%s various aress on the desis of tha strychaine
spike distridution. Horsever, if this weve to De properly dene meny
more recording monapolar slestrodes should be used sa the cortex of eash
Gaog end the findings should de correlated with oytologicael studtes of
the gortex explorsd,
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The facte that the rectasgular pulses st e freguency of once per
sedond profuced eingle, sharpy Switchen of eme muscle or growp of masoles
with s coumon astion; the electrodes ususlly hsd penstrated the Sube
stomoe of the white madter in the course of en emporiment; sad the same
type of vesponse, exoept fur the lowsr threohold, wes obtainshie #pon
directly stimulating the white matter all polnt to the probsble cune
clusion that in the course of the slectrical explorations the metor re-
Sponss was the voeult of direed stimmletion of the Botx celis or thelr
amone sad nob the result of stimmlstion of swerfiolsl sorticsl layers,

Pusger de Barenns, MeCullosk, Garol, ete. {10,11,&18) have showm
that electrieally induced corticsl movsaent can da *suppressed” by
stimaletion of any of the four swporescor bsnds in the mopkey, oab, eota,
Trus "suppression” of motor response, o8 defined by Dusser de Barenns
and MeCaulloch (11), cen only be Saduced from one of shese dends, hes &
latensy of 2 to 12 slmubes, and a duretion of 6 %o 30 mimsbes, Thus
Yauporession® differs from extinetion, whiek ales produnes en inhibition
of mofor response, in soverel ways, INxtinotion ceu enly de prodused
Y%y snbecedent stimulation of the cmme foeus in the muter cortex or by
sntecedent stimalation in other sress 1f the electrisal ddsturbance is
traneaittod to the site of the first stimulus in the “wolor® cortex.
Alto the latency of extinotion is of the magnitude of bub a few seoands,
and extinstion hat a duration of not wore then one or two mimutes.

Hone of the sleedrienlly empleved arcas in $he flog showed evidence
indicating the presence of s "swpprossor® bend, lovement wse very gften
shopped but evidense of either fanililstion extinetion, or both, or spreed
of current was uwsuslly presesnt, This is $o da sxpoected in these axperiments
@t the known paraseters of stimmlation for facilitetton ani extinetion
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were 203 rigidly cemtrolled (%,5,48), Selther were the resalts sia{ler
Yo Yhoss reported by Jedevandshvill sad Dariteff {3813).

The abolition of respirotory mevemenbtsy over s 2 o 25 sesond peried
and thelr graduel roturn with lenger stimulation im the region of ke
sntarier componilte greus 15 in mosord with the fiadings of Smlth {21).

A partisl sxploration of the cerebral cortex of the deg for smpe
prefour arece has bean preformed using bath the stryohnise cnd olectriesl
pulee Ssohniques with the fellowing remulps;

(1} No fsslated, suppressor demde heve been estobiiched B etther
provedure,

(2) Buppression of slsctrice) sobvily has been observed from
soveral polnts ia the frontal gyrus, the posterio? portion of the seronal
gyrue and in o swall ores arownd the pasterior portion of the latersl
saleun,

{3} ¥o supprevelon of eleatriosl setivity vae feuni from the region
of the anterior partions of the coresal snd anterior eotsaylvien gyrd
end from the saterior sompssits gyras,

(i) The omeet of elsctricel supprescion varied from 2 aimutes bo
2 hours and 15 mimmtes after appiying the strychmine.

(3) The olectrissl swppression had & Surstion of shoud 3 to 15
uimates,

(6) Ths sleotrical swyoression mpyrosd over the eortex, but 16 aig
no% alwaye comnance nsar the auyaﬁai!iﬂ& area,

(T) During the perfed of suppreasion the elestrisel activity de
eraased, and the strychaime spikes ofton, buk net always, disanpeared
from dhe stryohninised polnt,
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(8) Stryohalas spikes wore observed in dlsteoud srees of the cores
bral gorbex following stryohnimizsdlon of vsome of the sther peints em
She cartex, Insuffiofent experimsuts were done to wowrstsly wey the
sarbex oun the Basis of the distridutisn of the splies,

{9) Stiualetton of the "moter® cortex with siazle, rachanguler
pulens of & duration of sbous 20 wwee. at & fraquency of onos per sevond
prodused slagle, osharp contvastlons of one muscle or growp of musoles
with » commen motion. |

(10) An exsotly similar type of twitch as Jesoribed adyve could be
produced By stimulating the white metter of the corvex Mrectly, exsopt
that the Wwroabold wat lower,

{11) "o extenzor twitoh of the left foreleg st the veapulo-huwsersl
Jolnd produced by the reoengulsr puwlses could be stopped ar greatly dee
ereased during the spolioation of & 0 nyﬁ!.t 8.0 shizulue of 5 np, o
mumerous pointe in the region of the sorcasl gyrue snd the inferior pore
tBone of the pasteruciate and sligmeid gyrl, snd the twiteh uraslly, but
not olveys, refurmed proaptly following the withdrmwl of the a.s. ebimulus,

{12) The inhidition of the extenssr twiteh was fregquently socozpanied
by angy or all of the followings {a) tonle end eloniec wovements fn the
left foroleg, (V) sxtenvor twitohes wi’ the left forepavw, (o) movements
of the feoe or the left hind lag, end (4) & merked inerease fn the empli-
tude of the tviteh following cessation of the a.c, stimulus,

(33) Resplrstory mevements oftan ceased during the sppliestion of
the s.c. stimulue %o the anterior compesite gyrws, but returned if the
stimglus wers prolanged beyond sprroximetely 25 sesonde, |

(1) Repia, paseive flexton snd extension of slther forsleg snd
ooeasionslly of elther hind lag reculted iu the return of ihe sxbensce
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tulieh ta its origlsel smplituds vhen it had hecoms reduced spontanseui-
Iy. The use of this seme prosedwre during & period »f 1nhibition frem
the s.¢. stimulue glse coused She return of the extensor twitch,

{15) Olsmping = footpnd of tha left forepaw with a hemestsh omuoed
& sariked imorezse in the mmplitule of the extensor twitoh of that log
which persisted for 3 to § mimates aftor removsl of the hemasied, OClampe
ing & ¢law o the same sxbtronity resulted in no shanre of the extemser
Switeh.

{16) OClsmpisg & footpad of the loft hind leg resulted in one per
ssosnd twitohe® in that extremity but had no effeot on the extemser twitah
of the left foreleg.
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PIGUER 4

A comosite Glagren of the latersl surface of the right, cerebral
head tphere of § doge. The rectanglee indicste the spyroximete peinte
of spplicatina of sbryoduine to the sorter. The PE* within .th_s rectan-
£le signifies that ‘%ymﬂm of sleatriosl setivily was prodused by
strychaintgation of thet point, ead the "F" within the rectangle ine
Atestes that dletant strycimine epikes appearad wpon dtryohninizastion
of $hat point. The eapitel letters outside the rectanguler Hlocks
reprevsent the persioular llild that was used, sad the Arabiec sumerals
stend for the particular stryohuiniustion on that animal,
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PIOUER 2

Reprevenbative portions of an slectroecncephsloegram obbeined by
strychalnd sation of dog #8 (Po3; wee Plg. 1) showing suppression of
eleotricsl sotivity, The supprension appesrsd 38 minutes aftsr the
spplication of the strychmine, amd 44 had o dnutitm of 5 %0 7
-imtu. Ths position of the monopolar electrodes was ae followss
1+5 on the anteriar portion of the swresylvisn gyrus, 2.5 on the
posterior portion of the coronsi gyrue, 3«5 on the pocterior sigmeid
gyrus, =nd 3.5 on the saterior sigmoid gyrus, T8 stend for the
Bipolar slectroder arcund the sirychainised point., Notise thet stryche
aine eplites slec sppear in the posterloer portion of the coremal gyrus,
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FioUKE 3

Portions of sa slsctroencephalogren odisined frow dog #8 (Fe2;
ses Fig. 1). The supprossion sppeared 2 homrs and 3§ nimntes fellow-
ing strychainisation of point Pel, No stirychaine had been applled te
point T2, The pesition of the monspslar elecirodes is the seme st
that described in Figare 2,
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FIGURE k

A disgrom of the fore part of the right, cersbral bemisphuere
of dog #6. The aymbols are fadicetive of the aress explored and
the mm of the body in which movesent was oblained YWy stisumlation
of the gortex vith singls, semdensor diecharges st s freguensy of

ouce per second.
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PIGUAE §

A dlagram of the corticsl areas emplorsd ou dog #1% wiing 2 5§ we,
60 eyole s.c. stimmlus with a duration of § to 10 seoonds. The effects
produged by this stisulus on the 1laf%, Torslegz, extemsor twitch at the
soapulo-immeral jolnt ars shuwn by asesns of the symbols 1lsted below.
The twe, large bleek dote on the postorior sigmoid gyrus reprevent the
region from which the extensor twiteh wes induced by an electrical,
rectanguler pulse of a duration of 20 mese. at a freguemsy of once per
saconil. |

D Complete puppreasion of th& axtensor
$wvitch at the left, choulder Joint,

\ Inoressed tonus in the left forsleg.

/ Tionic movements of the left foreleg.

S Farilitation of the axtensor dwitch
2% the left, shoulder joint.

‘ Suppreselion of respiratory movement,
v . Devrensed smpliVule of ths axtemsor
Switch at the left, shouldsr jelnt,
Inoreased smplitule of the extessse
R tultoh at the left shoulder jJoint
after withdrawl of the a,c, stizmiuas,
F Face sovements,
£ L F ’ Extensor twitches of the left forepaw.
N | Neck movements,
LHL Rind Yeg movements.
® Retwn of swppressed extenmsoyr fwitch

of the laft, shoulder jJoint prior %
removel of the a.o. stlmulas,
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PIGUHR 6

4 Aisgrem of the sortiosl aress explored on dog 15 uweing & 5 ma,
60 oycle meo, stimalus vith a Gurstiom of § o 10 seconds, The effeots
produted by this edlmulus on the left, foreleg, sstenser twitoh at the
sspulo=tmmeral Jolnt are shova by symbols, which are the same a8 thove
nsad In Pig. 5.
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PIGUER T

4 Glegram of the sortical ereas explorsd on dog #106 using & 5 we,
or § ma, G0 oyole s.0. stimuius vith & duration of § %o 10 seconds.
The effects proémoed by this etisuiae on the lolt, forsleg, exteavor
twitch ot the sospulo-lamersl joint are shown Yy syubels, which ave
the scne as those used ia Mig. 5.
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FICUB g

4 diegran of the corticel areee emplored on fdog FL7 using 2 © me,
60 ayole m.c. stimuius with & coration of 5§ to 10 seecnds, %he sffecte
producel by thie stfmmlos on $he left, forcvlag, extomeor twiteh nt the
seepulo~humeral jolut are thewn by symbels, wvhich are the sewe a0 $hose
unad In Pig. 5.
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FIOURS ¢

A lgmogrem of the left, extenser twitoh at the sospulow

hamersl joint produced by stimmlating ths iaferiar portion
of tha posterior sigmeid gyrus with roctangular pulees of o
duretion of 20 mse¢,. 8% a freguency of onee per cesond. The
intarval Between ench sontraction 44 ons sscend, The vaviaew
tion in amplitude 37 the contrsablona ip partislly due 4o
frietion in the recording spparetus,

A% tha beglaning of this record the sstensor twiteh ab the

1ef% sospaloebumeral Joind wes act recondable bat could be
palpated, At the arrov opposite ne. !t o hemostet vas olsmped
o5 a footpsd of the left foreleg, sad at the arrow appesite
na. 5 the hemostat was vesoved.

Prior fo taking this vecord the sortex, vhich wvas stimelated

in B, was removed %o a depth of 6 %o £ mn. The eleotrodes
were then spplied directly So the white metier underiying
the poiat stimulsted in 3. Totice that the extensor twiteh
was regordable immediately without increasing the stromgth
of the stinulus. A% 7' & hemostat wae clamped to a foolped
ﬁ‘f\ the left foreleg, mnd »t BY 1t was removed,








