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Sines the time of Aristotle (33) the peripheral semsory pathways
have been thought to bave both commom and independent cortical projec~
tions. Recently ezperimental evidemce of such cortical aveas has
been presented (3, S, 14, 40), Utilisiang either chloxalose or curarized
eat prepavations these suthors were able to record cortical responses
to suditery, visusl or tectile stimslatiom within eme respomse field.
Receantly the disteibution to respomses from all thres modalities
stimulsted has beea shown to be equal and undifferemtiated in four
cortical fields, two on the middle suprasylvian, one on the suterior
lateral, and ome around the pericruciate sulevs (48). These fields
ere well differemtiated anatemically and may be termed semsory associa-
tion areas. In a vecemt series of papers (48, 49) Thompson has
demomstrated that the:

*1. Topographical distributiom of asseciation response amplitudes
in all cortical associstion fields is idesticel for all stimmlus
modalities, end for diffevent receptive fields of s givea modality.
Thus it is not possible to identify modality of stimlation froem
cortical distribution of respomses.

2. Aspeciation response waveform is the same in all cortical
associstion fislds to all modalities of stimulation: a velatively broad
long latemcy (1540 msec.) fnitisl positivity followed by a more vari~
able negativity.

3. The ninimal onset latencies for association respomses have
the sams covtical distribution for all stimslus modalities, correspomnd~
iag emactly with the foci of meximal vesponse amplitudes.



4. In a given preparation, the minimal onset lotescies for a
given stisulus ave fdemtical im all four asseciation fielde.

$. Two succeasive stimuli to any two modalities result in the
identically lomg relatively and absclutely unresponsive periods for
the eecond of two associstion vesponses that result wben the sawe
stimnlus 19 delivered twice. Mmﬂuﬂtﬂyuﬂlm
stimuli ectivated one end the same centval systes. |

6. Ascociation response amplitude variasbility is large and
essantially the same for all cortical asscciation respomse fields
and for all wodalities of stimistion., The standard deviatiom for
association response smplitudes {s SO0% or mewe of the mean response
suplitude, in contrast to primery vespenses, vhere respomse amplitude
standard deviation is usually sbout 10T of mean amplitude.

7. The corvelation of response amplitudes iamm.b!m
associstion fislds is essentislly perfect with repeated stimmlation of
any modality. This perfect correlation obtains in spite of the comsider~
sble verisbility of sssociation vesponse swplitudes and could result
cnly if the two recording channels were measuring sctivity of one and
the same system at twoe points.

8. Corvelationms of essociation respomse asmplitudes from all
association fields with corvesponding prisery responses are sero for
all stimslus modalitiss, thus demenstrating thet the variability of
association vresponses is independent of the variability of primary
sensory systems, These resultes further demomstrate that the perfect
corvelacions of association response smplitudes in the association
fields camnot be due to sny geseral covtical condition such as



fluctusting level of excitation o depressiom.

9, Responses in ail cortical association fislds to all medalities
of stimuletion are nmormel in appeavence and distribution sfter removal
of all other cortex, thus demcustrating that they vesult frem sube
cortical sctivetion and cen be independent of all other certical sckivity.

10. The intveccrticel depth distribution of sssoeciation response
potentials is fdentical in all four sssociation fields for sll modali-~
ties of stimulation. In all cases the desp initial megstivity vesches
¢ maximum st s depth of about 1,6-1.8 wm., suggesting that surface
association vesponses resslt from ¢ potential sink located deep in
the cortex.

11, Sisgle~unit activity is a1l sssecistion fields of the cortex
for a1l modalities of stimulation is always emcoumtered at the same
depth, 1.4=1.8 mn., corvesponding to the vegion of mauimal deep imitial
negativity of the evoked response. Unit discharges always occurved st
and tsmediately following the pesk of the deep initisl megativity.

12. Uhen patterns of unitsry discharge were seen for one stimulus
modality, the sems patterne were found for the other modslities of
stismlation. Ammssian {4) reported units in the antericr lateral
area that vespend equally to swditory and tactile stimuli (the ouly
etimuli used), and Buser and Imbert (14) reported wmite of the amterior
sigenid gyrus that vespond equally o auditory, sematic, and visual
stimaldi * ’

Sental and Bihardi (8) heve done simgle wnit vecording from the
suprasylvisn semsory assccistion aveas in unvestrained, vnanesthetized
cats sod were ebis to elicit single cell vesponses to both visual and



suditory stimmli. They suggested that the . . ."aseecistion cortex
unite show less modality specificity snd move interaction between
modslities then do primery sensory units®. Recemt evidemce suggests
that the semsory assecistion system has beth reticular sand mid-thalamie
relays (1, 2,)'. fHieks and Thoupson® have demonstrated cortical
associastion responsss using electrical stimslation of the mesencephalic

veticular formation.
Although previous sttempts to demoustrats behavicral deficite

following sssocietion covtem sblation have been mede (16, 17, 18, 21,
32, 34), it is motable that the term pegociation vefers te those
steas vhere primsry veoponses are uot ssen (39) rather than the
previcusly described electrophysiclegie polymodsl £islds.

However Neff, et al. (36) was unadle to demonstrate & diffevence,
in pre-cpevatively trained and post-opezatively test cats, in abilicy
to localise tone with suprasylvian gyrus ablations. Have (22)
veported ne differemce in brightuess thresholds, & transient change
in oize dissrimivation and & mevhed loss of form discrimimstics in
pre-cperatively trained and post-operatively tested cats with the
pre-striate (middie suprasylvian) eblated.

Usiog the seme snimals post-operatively Werrvem (50) found they
were uashle to solve ppmg (detour) problems in & Hebb-Willisme mase.

Jobmson (28) did both partial and tetal eblations of the sensory
association areas in cete. fe then presented them with & problem
which vequived thew to vum if & light and tone werve presented

1 ¥. Prescott. Persemal Commmnication. 1962

2 3. fNick-end B, ¥, Thompoon. Persosel Commmicatien. 1962.



sismitancously but to remain motionless if the stiammli were presented
independently. He found that the partially ablated animals were
able ¢o leawm the task but it took them significantly lemger than
perwal or scmetis covtex sbleted cemtrols. The totally ablated
auinals were unsble to leawn to his (Johuson's) established eriteria.
They d44d show respomses to the simultansous stimmli but did met
inhibit vesponses to the indepandent presentations. However they
did show some, statistically significant, temdency towavd differen=
tia} vespomses in the direction of lesvning. He did mention thet
perkaps the totsl ablated group bad soms diffisulty in commscting
the conditioniug stimuli with the shock, but that the only valid
conclusion thet might be drawn was the mecessity for total eblation
for the demomstration of beheviorel differemces.

While most of the behavioral studies cited have confined them-
solives primarily to some intve-medal task, theve are pavadigme which
rely, operetionally, upen ister-modal stimuli. A rvether istevesting,
if somewhat controversisl (Seidel), wethed is semsory pre-comditioning.
This phenomena, first woted by Brogdem (11), consists in o) the
peesentation of paired stimuli (the pre-couditionisg phase) followed
by b) the conditioning of one of the stimmii to sn unconditioned
stimulus (the aguisition phase) mntil svaw arbitvary eriteria of
fraquency of conditioned vespenses is sttained snd then ¢) expevimental
extinction to the previcusly usreinforeed stimulus (the test phase).
The sumber of reeponses wade in this phase compared to vesponses of
control subjects is & msesurement of pre-conditicsing, end the
respouses themselves ave termed pre-conditioned responses.



At present the phencmena hes besn dememstrated im degs (11),
pigeens (40) rabbits, cats (30), rats (6), momkeys (12), and
humans (10, 19, 20),

The methed of training has included food reward (12, 39), sheck
svoidance (25, 26, 30, 34, 43, 46) and GSR respemes (15, 19, 33, 51).
¥hile Bregden originally utilised the mumber of respomses during
experimental extinction to the previcusly unreinforced stimulus as
the test for semsery pre-conditicning, ethers (35, 43) have preferved
the "savings” or positive transfer seesure, They trained the snimals
to vespond te light, them instead of extinguishing them, they trainmed
them to teme, They noted the pra-conditioned snimals required less
trials than did the non-pre-comditionsd comtrels. Browm (12) using
monkeys first trained the subjects to press one lever if & ysllow
light flashed, and anmother lever if a white light flashed. After the
animals had scquired this habie they were placed in a ssparate cage
udmﬁuwughtmt followed by & green light and the white by
& rad for sews 20 vepetitions. They ware then placed back in the
ﬁwtm bext, and for ome half the animals gveen replaced yellow
and red vaplaced whits as a comditiening stimulus. For the othexr half
the reverse (i. ¢. red for yellow and greean for white) was true. The
veversal m showed vandom lever pressing, but the nen-veversed
group showed no less of habit. Baiwick using the traditionsl sequence
(pre-conditioning prior to aguisitien) also pre-couditionsd vats in
their hows cages with light and tome, and shownd & siguificant amcunt

1 W. J, Bregden, Personal Cemmmniecation., 1961.



of pre-comditioning.

Brogden, Hoffeld, Thompson, sud Kendall (25, 26, 30, 47) bave
done several parametric studies om cats using the Brogdem=Culler wheel
(10) co condition wvusning vesponses to shock with squisition comdition-
ing to light. The sbsoluts mmber of respouses during experimental
extinction to tone was the test of pre-conditioning. They (26) chowed
thet s 4 osecond of tons prior to the onset of & 2 second Jight tone
combinetion gave significently greater pre-conditioning them 4id
shorter or uo tomsl precedemce. They showed alse thet four pre-
conditioning trisls gave a greater amcunt of pre~comditioning thaw did
any other amcunt ranging from 1 to 800 pre-conditicning preseatations
of tone and light (26). This study failed to cstablish any mathematical
relationship between the susber of presentations and the sumber of
pre-comnditioned responses. Thompson (A7) showed that cats without
pre=cenditioning tyaining but conditioned to the 55% ecquisition level
to light showed & significent wumber of vesponses to toms, but a grouwp
brought to 90% acquisition showed me vespomses ¢o tome. Kendall smi
Thompson (30) have shown that sensory pre-cenditioning exists within ome
wode. ‘They pre-conditioned eme group of cats with cosbinations of
2000 cps and 250 cps tons and tvaiwsd thew to 250 eps. They found o
significautly greater mmber of responses te the test stimslus (2000 cpe)
in the experiuental groups them is & mem pre-conditicnsd contrvel group.
However, they weve umsble te obtain & gradisnt fn response stremgth
to other tast tomes similar to gradiemts found in tests of stimmlue
genevalisetion. PFrom this end fyom the previcus finding of & lack of
relation between trials to scquisition te light and pre-cenditicned



responses to tems (26), they suggested thet pre-conditioning may ba
an "all or nome” phenomens. This quastion of gemsralisation gradient
from the pre-conditioning stimulus was studied in bumans by Kara (29)
who found no respenses tov & ved light if pre-conditioning was done
with a white light.

Silver and Meyexs (43), using rats and the savings methed te
test the preseace of the pre-conditioning sffect, found that animsls
 pressnted with, toue followed by light pretraining and tested to teme
gshowed the effect while animals with simultansous o light them tome
pretraining did not. They felt that this was analogous to fexward
versus backward conditioning, and the results were further evidemce
thet sensery pre-conditiomning followed the lawe of classical condition-
ing.

Coppock {19) using human subjects and the GSR s a test for
pre~conditioning pre-extinguished ome group to tome during pretrainiung
and found they gave less vesponses during testing than did & nevmally
preconditioned greup. iHe also used s random sequence of light and
tens for & mon pre-conditionsd coutrel.

Cherinkev and Bregdes wsing human subjects (15) with GSR gave
different instructions to each group., In groups whewe the possibility
of tome occurremce, without any referemce to its significance, was
mntioned there was no pre-cemditiening effesct.

The theevetical implicatioms of the phenomena have been reviewed
recently by Seidel, whe feels the evidence for its existence is
sufficdent but that its relation te classical leazming theery is as
yot unsettled. Yor emample, Delos and Wickens (31) using finger shock



avoidance in bumens as the test found that if the subjects weve
required to make differest verbal respomsss to each of the two
pre~conditioning stimli, there was & decvease in the number of
pre-condicionsd responses conpered to contrels. They uveed this as
evidence to imply the effect is in actuality medisted stimslus
genevalizstion.

However Louibond (33) doing practically the sawe thing, but
using CSR av & mmasuressnt, found that the pre-conditicning was
independent of the vesponse during pretraining,

Seidel (44) preconditiomed vats uader conditions of food fast,
uater deprivation end satiation, then using shock sveidance trvaining
under food fast for all groups, found thet there was mo significant
diffevence in the test phass. Ue copcludad that if mediated tvemsfer
was to account for the effect, the automomic nervous systea respouse
did not eeum critical.

However, Bahrick (6) ram two groups of wats, ome 14 hours food
deprived and the other oms hour food deprived. lis showed that the
16 hour group gave significantly more responses. He comcluded that
tis results weve conpatible with the hypothesis of a medisted respomse
48 an explamation for the phenomens.

While the cited studias differ widely regavding intewpretation
and in some cases seemingly cenflict, the following factors would scem
mstually evident.

1) The phemcmens does exist.

2) Theve is st present no varisble which has besn showm to be

proporticnal te the smount of pre-conditioning.



3) Thewe is mo obvious veinforcemsat to the test stimulus whiech

scoounts for the performance.

4) There is no obwious vesponse to the test stimulus which, if

mediated, would sccount for the performaace.
5) It differs from stimulus gemeralisation, both ia the require
ment of prior exposure to the test stimulus and the lack of
a penexalization gradient.

§) The phenonena is most stable if vegavded as either all or
o0,

The sbove summary suggeste that the paradigm does differ from
classical lsarning types of prebleoms snd probably veliss upom differeat
behavioral mechanisms. The findings regarding vespomse end reinfovee-
ment coupled with the peremetric studies along with its'hll or nome”
charecteristic would strongly suggest “sttention”.

From the previous discussion it would sppear that while the
electrophiysiology of the sensory associstion system is rather well
delinsated, howevew, little bhas been dome te corvelate these fimdings
with a behavioral task, Although the system does respond to pilymodal
stimuli, it alsoe is velayed thvough the veticuler formstion. This
latter finding would suggest that perhape the cystem is in some Way
involved im "attemtion”, s previously suggested functiom of the
reticular formation (24, 27, 42). Prior discussion has pointed cut
the paradigm of sensory pre-conditioning seems te be partislly &
function of “"attention™, as well as mecsssitating responses to two
modes of conditioning stimuli.

1f the sssumptions regavding “attention” ave poeited, emimals with
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association cortical ablations should show a predictable performance
if preseated with s semscxy pre-conditioninmg problem, These predice
tions would tncludet

1) Theve will be no significant difference in the ousber of
sonsory pre-conditioned respouses in sblated animels that
have had pretraining and eblated smimals thet have pot had
pretraining .

2) Ablated enimals will not show & significent smount of pre~
conditioning if compared to normal andmals.

3) Animals with a compareble amount of non-sssocistiom coviex
veawved will not show s significant difference when compared
to wormal endmals.

4) Seusory association cortically sblated eninals will wot show
a significant difference, compared to wmormsls, is sbility to
lsorn @ response to light, ,

Prediction mmber two, coupled with prediction mmber four,

bypothesises the loss to be predominately in the avea of atteatiom
sather than intra-modal discriminatica.

This study is sn atteupt to determive the sffect of the semsery

pre=copditioning pavadign upon cats with semsory associatiom cevtex
ablations.



FIGURE 1

Fhotograph of actual conditioning apparatus.
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OHppaXetys

The enimale used in the preseant astudy wewe adult cats provided
by the University of Oregon Medical School snimal quarcers. Criteria
for selection weve weighte greater then 2 kile, vesidence in the
sninel quarters for 30 daye, and healthy appesrance price to condition-
tng. o attempt st selection bassed on sex, genetic ov behaviorsl
type was made. With the exception of the immediste post-operative
period, the anfuals vecieved routine care provided by che animal
quarters.

The apparatus vas s wodified Brogden-Culler voteting cage (10)
as previcusly deseribed by Johmeon (28).

The rotating cage (See Fig. 1) was covstrueted of two plexiglese
sides, 30 inches fn diemmter, wet 6 inches apart. The sides were
commected st thelr civeumfovence by 3/16 inch brass rods placed 1/2
imch apart. Thwough these rods s shouk, produced by en amplifier-
trensformer system designed to sutomatically maintain & constant
current, could be delivered. The rotating cage was provided with a
tension adjustment which allowed sase of turning te be Toughly
osquated for cats of different weights.

The cage was placed over & metal pan, vtovered with paper towels
te cateh urine and focal msterisl, which was in turn placed en 2
small table feside of s fiberglase~lined box with inteynal dimensions
of 29 by 69 fmches. This box was fitted with a plemiglass doowr and
was inside spother Doz, the cuteide dimensions of which were 7 1/2 by
3 3/2 fest. The two bomes weve ceparated by a three ineh dead air
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space, The cutside bom had three fwch thick plywoed walls and a
door provided with owe way glass, 7Tho inser bex wes diuly illuminated
by two 60 wate light bulbe placed in the ceiling and anclosed in
frosted glass. The operator set im fyont of the bow with & comtrol
panel and & record sheet in & devkaned roon illuminated only by a

7 1/2 watt ved light on the instrument panel. A ssall microphons
was placed ia the ismer bem end the operator was thus allowed full
view of the snimal and cage, with the ability to hear the animal

and the cuset of chock or suditery stimeli,

The box provided a scund attsmsation of 40-55 U and human
subjects placed inside weve unsble to discerm visual stimuli outside
the box, The suditory stimulus wgs a pure 1000 cps tome, gemervated
by & Hewlett~Fackard wide range oscillator snd filtered high and
low by @ Spencer-Nesmedy varisble electrenic filter. The level of
mmmuunMMWd’hmau
Hewlett Packard sttemustor oet. A Grason-Stadler elsctromic switeh
provided a vise fall tine of 100 williseconds, The tone was deliveved
into the comditicatug bex through & opesker set in the ceiling of the
faside bex placed two feet sbove the rotsting cege.

‘The visuel stimulus wes provided by two 100 wett umcovered
bulby, oue of vhich was placed at a distance of 4 inches frow efther
end of the rotating cage. The subject was always facing ome of the
two bulbs.

The obock cusrent did not exceed 10 wil and vas vminilly less ipan
Soma. dThelragilation of stimuli was provided by means of Tektvonim
162 wveveforn geasrstove gnd 161 pulse gensvators, which were commscted



to a contvol panel. The opevator was ble to elect tome and/ow

light as & C5 emd 2 shock of s varishble curvent as UCS, The UCS
cccurzed a5 o 100 meee. pulse gt the termination of the ©5. It

. was slev puasible to preduce recurrent shock if the endmel did mot
respond to the fivet pules of the UCS,

Pelacier.

A vesponse was defined as any movement by the smnimal which
preduced votation of the cage snd occusrved after the emest of the C8
aud prior to the esset of the UCS, The C5 was preseuted if end only
if the animal wus motionless and had been so for at lestt 5 sec.
Inter-stimlius times wore varied from 5 sec. to 30 sec. of motionless
behavior to gvoid temporal conditioming,

The conditioning pavadignm wes breken inte five basic perieds
(Ses Fig. 2). 1) Pwirommental adsptatiom: The subjects weve placed
in the appevatus for ¢ 20 mimute period om two sepavate days without
peesentation of stimii. 2) The pre-conditicning peried: The experi~
montal subjects underweut semsory pre-conditicuing (S¥C) which comsisted
of four preseatetions of & 6 sec. tows with & light overlapping the
1ast two seconds, within & 20 staute period. The contrel subjects
underwent random pre-comditioning (RFC) which consisted of eight vamdom
prosentation of either & 6 sec. tovns of & 2 sec. light. There weve &
total of four tones and four visusl stisuli for each seimal (See Pig. 2
and Table #1). 3) Acquisition phase: The animals were conditiomed in
an oscape avoidance pavedigs to & 2 cec. light, They were given a set
of 20 erials dafly, with no wore than 36 hours and oo less than 12 houwe
between sessioms, wntil s criteris of 18 cut of 20 presentsticus resulted



in & conditioned vesponse. &) Experimental extinction to tome: The
snimals vove presemted with & 2 sec. Cons witheut a UCS for 20 trisls
daily until twe or less respomses Lo tone weve elicited. 5) Ewperizestal
extinction to light: The enimals were presemted with a 2 sec. light
flosh without a UCS for 20 trisls daily wntil twe or less vesponses

were elicdeed.

mmﬁ*wmmmmwmm
experimentel extinction weve later comditiomed to tome wntil theve
were at least three respomses. This was veferved to ss the eritical
test. |

One group of snisals labeled novmal no pre-cemditioning received
wo stimsli in the pre-eomditioning pevied.

During the training periods the subjects weve allowed to respead
fresly, and no attenpt was wade to hinder hyper-active behevior other
than increasiog the tension on the cage prior to g given sessiem.
S'%s were laft in the cage coutimmously fer the total of tweaty trials
unless they defocated, in which case they were vemoved, while the
apparatus wes clesned, and then returmed to the cage.

Ho sttempt was mede to schedule training for em exsct tise, but
once the snimals vere removed fronm the animal quarters thay cccupied
the same tremsport cages and weve trained in the sawe evder. The suthor
was responsible for the bulk of the traiming. Mr. Hiltom Gaith pre~
conditiocned 21} operated amimals.

Daily reccrds of the amount of curreat, whether it was pulsed o
vepetitive, and wvhether & vesponse occurved, were hapt.
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Although it has previcusly been moted that “the waming of cats is

s difficult nutter...” (38), an atteupt bas Desn mede to code the 5%
sccording to both their operstive and cenditioning status without
regard to thier sctual ovder of procuvement from the snimal quarters.
Thus the fivet lotter vefers to theiv operative treatment:
B = Howrmal
A = Assecistion Ablstion
8 = Sensovy Ablation
The £imal letters vefer to the conditioning peradigm
HFPC = No Pre-conditioning
EFC = Eandom Fre-comditioning
SPC = Sensory Pre-conditionisg
A total of six groupe of five animals each are included in this
study
1) Normal animals vho were sensery pre-cenditioned (NW-SFC).
2) Vormal animsls who were vandomly pre-cenditiowed (H=RFC).
3) tozmsl animels who wege @0t pre-conditioned (N-NPC).
4) Semsory assccistion cortex ablated animals who were sensory
pre-conditioned (A-SFC).
5) Semsory assccistion cortes ablated animels who weve randomly
pre-conditioned (A~RFC).
6) Sensory somatic covtes ablated enimels who weve semsoxy pre-~
condicioned (S-8PC).
All training on ablsted snimale began at least 30 days follewiag
operation, All subjects were experimentally maive.



18
Opexations.

Prior to operstion the snimels were emesthetized with pentobarbital
sodium (40 mg./kg.) intra-peritoveally. After suesthesia was obtained,
atvepine (.06 mg./kg.) vas injected intre-wuscullarly, and the head was
shaved to yemove ail scalp hsir. The animal was placed in & head
bkolder, which did not troumatise the tympanic mesbrane or infra-orbital
sexrves. The scalp was them prepped.

Under sterile conditions the enimel was draped; and the midline
scalp, from the nasion to the ecoipital ridge, was imcised. The scalp
was vetracted laterally and the tesmpovalis muscle freed from ite
saterior and midline facial attachwents. The muscle was then retrected
end the bome scvaped fres of pericstium. Bilateral tvephine holes
vere placed oweor the fyromtal siouces end the bome removed with rongeusys
to the posterior fromtal simms well, The simus mecbrane was freed
end vemoved, and the simue wae dyied with the aid of suction. Hewo~
stasis was obtadned with bome wax. § smll plece of dry gelfoan was
placed in each nssel simue foremema, this was them covered with serylic
resin comant widch was allowed to herden. The slwss was then bathed
in sephvin (1:1000) for 20 mimutes and the instrusests re-sterilised,

For the BAC sblatioms, bilateral tvephine holes were placed in the
tempro-paristel areas and the bowe removed with romgeurs, emposing dura
posterdorly to the oceipital ares, anterforly to imclude the posterier
wall of the fromtal simms, medially to within 2 we. of the nidlime and
laterslly to the ectosylviam gyrus. For the SSC sblation the bone wae
renoved anteriorly and medially to the same emtemt but laterally to the
sygomatic~temporal suture and pestericrly te the epex of the cygema.



The duvs was iscised and retracted, sad the pila opemed. A susbey
19 nesdle with a bluntad end wes uvsed to gently aspivate the eovtex.
Brain hemostasis was obtained with the aid of exidived zelluless and
tanpouade or gelfosn. I sons instances gelfoam was left iu situ.
The duvs wes then seapprenimated snd sutuved with 6-0 silk and an
atrewmatic curved peedle. Fellowing reappromisation a salime sosked
plece of compressed cotton was placed over the dure and the cemtra-
lateral hemisphere tyeated in the some msenner. The wound was them
closed in anatomical layers, and sprayed with & plastic bamdage.

Pollowing cperetion 300,000 wanits of bicillen was administaved

Iﬁ.,-lﬁtmlmﬂlnlumm:w
varying fyom & to 18 bheurs, under as infra-ved hest lamp. The
animals wore than fod nilk by hend using a rubber syvings, wstil they
ecould sat without aid (e pevied of 1 to 2 days). They were thea
returned to the enimel quarters.

lesions. (See Pig.3 ).

The semsery assccistien cortex was sblated ia twe groups (A-6¥C

and A-REC). Anstomically this sttanpted te imclude:

1) The total of the middle suprasylvisa gyvus.

2) The anterios ons feurth of the lateral gyrus.

3) The posterioy thivd of the esterier cupessigmoid snd the
and the suterior third of the pesterice supersigseid, the
wedial thivd of the coromel gyvus, snd the superficial besk
of the singalate gyvus.

The tetal lesiom inciuded appremimately theee bundred square

uillimetera of cowtes.



The seusery seuatic covtex was ablated fn oue group of animale
(8~81C). Anmatomically this attempted to fncluds: The posterioval
lateral thees guerters of the postericr supevsigsoid gyrus, the peste
erior ous belf of the covonal gyrus, the total satevier suprasylvies
gyrus, the tetal asterior sctosylvian gyrus end the antevior twe thirds
of the antericr sylvias gyrus. The total area sblated insluded apprem-
imately three bundred squave millimeters of cortem.

Following completion of training, six of the sensory ssscciatien
lesion snimals snd the five somatic sensovy lesion animsls were
sserificed and prefused. The brains were then removed and photographed.

The remining four snimals ave to be utilised fer furcher
behavioral esporimentation. The saevificed semeory aseociaticm ablated
animels were utilised in ecute electyephysiologic studies which
included the yemoval of dura and the plasement of slectrodes on the
cortex. Thess experimeats did wot fntervupt the austomy of the certex.



A« Fhases

3. HSe. 2 days 0o CE or XS
2. 1 day 4 BPC: 20 0B or WCB
14 SPC: paired light and tene
141 M90: randon light and tope
3. CiL: condition shock sveidsuce to light to 90 acquis-
itien lwvel :
&. BEx~T: experimntal extimction to tove to 10% respomse

level
$. BEs-l: esperimental smtinetion to light to 102
respamse level

B. Prepustation schedules (se¢ Table I)

§8C: Sensory pre-conditioning
#PC: Random pre-cenditioming

light 2 wec. tone 6 sec.
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TABIE I

Rasndem Pre-Comditioning Schedule

Schedule yumbers 1 2. 2 & ]
Zize end pods 21, iz iy 1y L
3r 23 21 29 2
L bt 4 3 3 by
61, 5t e 3 by Sy
by L oy by
% 8y

4 4

8y o By
L 123 107 129 11y
Yoy 13 11y 14, 1%,

T » Tone
L = Light

The cats were placed in the apparatus for a 1S-mimute pevied.
Stimull were delivered st the tiwes moted or an cleose to it a»
poayible. Mo stisuli weve delivered if the animals eyes were
closed or if it was moving. Bo stimuli were delivered at interwals
clogser than 60 secomds.



Schematic:

A. Anatomical distribution of seusory seswcistion and womatic corces
1. XA = Pericruciate Associstion Aves
2. ALA » Anterior lateval Associetiee Ares
3. MMBA » Anterior Middle Suprasylvien Association Ares
&, THMEA » Posterior Middic Suprasylvain Assccistion Avea
5. 8 ® Somatic Seamsery 1 Avea
6. 8y = Bammtic Scneery II dwes

B, Intended Lesions



FIGURE 3 23

Sensory Association & Somatic Cortex

Intended Lesions

®e o

[}

Y- Control
I Overlap

. E xperi mental



Behavior.

The results ave illustraved in both tabuler and graphie form,
with the total mmber of responsss to light, during the scquisition
phase, i Figure 4, and the total mmber of responses during emperi-
wental extisction to tome, the cvucisl tast of pre~conditioning, in
Figure S. The tablea show the mean and total wmmber of responses,
or days to critevia, in esch of the phases for individual animals
and groupn.

A Dartlett test (52) for homogemeity of varissce, performed om
the mwber of days for vesponse scquisition to light, yie lded s chi
squore of 2.57 (chi equave .03 = 2.49 for 4 4f) fuplying the varis~
tion avound cach of the group means was essemtially the same for
all groupe. A sisple betwesn-within anslysis on the group means
failed vo show a significent diffevence st the .05 level (Table IV).
Pigure 4, s graph of the total mwmber of vesponses for eech snimal
in sach group does wot suggest s difference for this measuve of
acquisition. Table III is au ettempt to precent snquisition date
independent of both the total mmber of days and total musber of
vesponses. In the fivst section the total mmber of trials for sach
animal was divided fato 107 esgsente and cusulative respomsss for
cach seguent were calculated ewd averaged for esch greup., 7The second
portion of the Tsble 4s the cusulative averaged pevcentage of tetal
responses fox each group. A graph was dvewn vepressnting the second
portion of the Table but the overlapping of limes made distiwction



of individual groups estyemely difficult. It was soted thet group
A=SPC spemad to follow the gmmeral cuxwe but was censistently
somwhat lower ¢m the ordisate. Visual inspection of the data might
suggest « somevhat diffevent leetning curve for the operated snimals,
bovever, in light of statistical anslysis of other measure during
this phase, thase diffevences are probably spuricus.

Avalysis of the total mmber of respomses to light during
sstinotion was dems. The Bartlett test (51) agein feiled to veveal
significant differences between group veriatioms with a chi square
of 7.8 (chi square .05 = 9,47 fox 4 df). The betwson-within
analysis yisld an ¥ of 0,40 (7 gs = 2.62 for 5 and 24 4f) and wes
not significant at the /05 level (Tuble IV). Again the vesults
fatled to diserininate between groupe, this time iw velation to the
mmber of responses during experimemtal extisction to light.

Analveis of wresponse data for the expevimcutal extinction te
tons, the crucial test for pre-conditioning, did vevesl significant
differences between the groups. Thie data was snalysed beth in
toyme of the total mmber and the musber on the first day, of respouses
during experimental extivetion, Doth weasures failed to meet the
wmamztyﬁwm,mmmm”m
the former and 53 for the lattsr. Although the P zatio is fairly
robust with xespest to the ssamption of homogeseity of variasce sz,
the a'priovd significance level was vaised from 05 to .01 for the
between-within snalysis., Both ueasures showed significant differences
_otmma:thtamx%thmtmrwof&dulﬁd
@ gy = 3.90 for 5 end 24 &f) (Tuble ). A Evuskal-Wallls B test
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(52), a nom-pavametyic auslysis of varisnce which depends on rank
ordering of dats, yielded a chi square of 12.9 {(chi squaze g5 =
9,49 for 4 df)., The rank evdering of respomees for the fivet day
did not differ, over groups, from that of the totsl mmber of
respenses. Since the noneperametric weasure substantisted the
vosults of the between-within emalysis of veriamce, a Dumcan (20)
test for ranking means was performed utilising the evror term from
the parametric snalysis of verismce. This showed thet the mormal
sensory pre-coeditivesd group sad the somatic eblated, ssusory
pre-conditionsd group were wot significsncly diffevent frow eech
other in torme of mecan respomses to toue but were beth significantly
differcat fvem the vest of the groups. This test fafled to eldeit
diffevonces bevwoen the sensory pre-conditiomed snd the rendomly
pre~conditioned sensory sesecistion sbleted greups. Nedther of
thuge groupe wers significantly different from the non~seuscry pre=
conditionsd or vandomly pre-conditicned normel contrel groups.

The enly significant difference demomstrated, in the bebgvieral
date, was in the responses to tows, the evucial test for pre-condition-
ing, Animels with gssocistion cortex ablations fail to show signifi-
cant pre~conditioning, while snimsls with non-assecistion covtex
removed d4d mot differ frem movuel nen-operated enimels. The other
behavioral messures, in this psradigm, 4id not diffeventiate semsory
association cortex eblsted enimals from movmals.

Chasrvations.
Obsezvation of the comvelescent aninals failed to show asy
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striking diffevences betwesn the sssociation operates and worwmal cats.
7t weis neted thet the censory ssseciation shblated animals showed some
hind paw spasticity, probebly the vesult of eblation of motor sres
avound the pericrusiste suleus. Immediately following epevatios,
hovever, thare were soms vather striking differemces betwsen the
asseciacion end somstio sblated snimals. The associstion emimels
ware unsble to detowr shout obatacies in their path and would face
into cormews, standing for as long as an houy, for the fire: four o
five deys following opevation. Duwing hend fesding asscciation
ablated gunimsls deweonstrated opisthotonic paremysms with a wigid
dorsal flemion of the head and entancer vigidity. This would typically
1ast lsss tias ome mimute, 4id not oppear to interfere with comsciouws~
wess, sad had vo sssccisted post-ictal spasticity, The soumstic lesiea
group falled to show either of these shmormalities.

The associstisn lesien group, during the scquisition phase to
light, had s tendemcy to stave directly at the stimmlus and then
failed to vespond, seeming ss though they hed “fergotten why they
were looking™. Neither the movmal ner the somatic lesion greup dewem-
stxated this phenomena,

Auvatemical,

Altheugh histological reconstrustions of the lesions have ot as
yet been prepared, photegraphs of the braims with gress dessyiptione
are shown im Figures & o 15, Most lesions, both in the aseecistion
and somatic groups, erved is the divection of sparing too much cowtes,
The lesions did seem to b sppremimmtely oqual in sfine and fn vari-
abilicy. While cthe sensety associstion lesions did sot imcluwds 8¢



much of the antevior lateval gyrus as intended, gross emsminaticn
indicates that the electropbysiclogic polymodal vespouse fislds
vare, iu all prebability, tetally destveyed.
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TABLE 1

Acquisition of Light

Total musber of days
HelIPC  MeSPC  HeRPC  A-BPC  A-REC  BeSNC

cct] 8 13 5 2 1 13
2l 8 24 18 10 1
3| n 1 22 12 13 12
] 1w 6 23 22 16 7
5{ 18 2 % 15 s 1§

Average: 10.8 8.6 18 17.6 12 1.4 13,07

Total mumber of responses

| NIIC  NeSPC  HeRRC  ASSIC ARG Se8NC

@il n 102 0 203 128 124
2| = 97 236 156 26 85
s| 122 131 176 a3 133 126
al 1 81 179 199 166 85
s| 19 20 182 100 50 102

Average:112.6 82.8 165.8 168.2 1414 106 128.1)



TABIE @ 1Xx

Average Cusulative Rnsponses for Percent Total Trials |

H-NPC
N-BPC
H-EPC
A-SPC
A-BIC
S-81C

* Parcent Total Triasls

10 20
1w 6.2
Eh 5.8
L4 2.4
0.8 2
1.2 64
30 62

30
14.6
11.4
18

6.6
10.6
10.4

40
7.6
17.4
3.4
4.6
17.4
17.4

" Average Cwmlative Responses

50
39.4
5.2
50.4
7.4
k-
27.4

60
49.6
34.6
68.6
43.6
3.2
3.8

n
62
45 .8
$0.2
66
83.8
50.2

80
76.4
57

115.4
92.4
72
65

90
#3.8
68.8

137.4
1192
90.4
83.2

112.6
82.8
165.8
168.2
111.4
104

Average Cumlative Percent Total Responses for Percemt Total Trials

H-NPC
H-EPC
B-RPC
A~SPC
A~BXC
§-89C

* Pereent Total Trials

0¢ 20 30
1.9 5.5 13
.7 7 13.8
¢8 14 108
0.5 1.2 39
1 3.7 9.5
2.8 8.9% 10

&0
24.5
21
20,1

8.7
15.6
16.7

50
35
30.4
3.3
16.3
5.2
26.3

60
4.1
41.8
41.3
2.9
2.4
37.3

i Average Oumulacive Perceat of Total Responses

7w
55.1
55.3
54.4
3.2
48.2
48.3

80
7.9
68.8

69.6
34,9
i .6
62.5

%0
83.3
3.1
62,8
70,9
61,8



FIGURE 4

Total respomses to light in scquisition phase.
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Total

Betweon
With
Total

Within
Total

m » 2,63
Po1 = 3.90

Tame W

Sumsary of anslysis of vavismce

A
Aguisition to Light: Total days
at gs M8 4
BE 353 70.60 .51
24 676 28.17
29
8
Extinction to Tona: Total Responses
at 88 Ms ¥
5 733.77 146,75 &, T0us
24 749,60 31.23
2%
€
Extinction to Light: Total Respomses
4af 88 148 4
5 135.47 27.09 0.48
g 13290.4 554,10



33
sz Y
Extinction o Light

Totel mmber of days
H-NPC Re-8PC H-RPC ASPC A-RPC 8-8PC

Cat 1| 2 4 3 7 4 1
2] & 3 2 8 & é
3 3 5 3 1 3 6
& 3 $ ] |3 5 5
sV 5 & 5 2 5 1
Average: 3.5 4.2 4 3.8 4.2 3.8 3.96

Total number of responses
H-HPC H~8PC H-R2C A=SPC A~BFC 8=SPC

Gat 1] 9 16 52 61 18 2
i1 B 20 11 83 32 L
3] 19 20 14 1 16 3
&1 27 » 40 2 60 &7
s' » &7 &7 & 33 0

Average: 26.4 8.4 32.8 30.6 3.8 29.6 29.93



FIOURE 5

Total vesponses to tome in amtinction phase.



TABLE w3

Bxtinction to Tone

Total nusber of days
H-NPC N-2PC H-IPC A-SPC A~RPC S-80C

Cax 1 | 1 3 1 1 1 2
211 3 1 1 1 &
3|11t 1 H 1 1 4
41 1 2 1 1 1 &4
51 1 & 1 i i Z
Avervage: 1 2.6 1 1 1 3.2 16.33
Total muaber of responses
H-HPC H-8PC B-RPC A-SRC A-RPC S-8pC
Cac 1| 3 8 0 L) 4 ]
2] © 1n 1 1 2 14
31 ¢ 1 H 0 1 14
4 i 5 L 9 1 18
s] 1 32 1 o L &
Averaget 0.6 11.4 0.6 0.2 1.6 11 4.26



- EABLE VI
Sesponses for firet 20 Trials

BePC He8PC WeRPC A-SPC A=-RPC S=8PC

cott] 1 & 0 ° 3 4
gl o 6 1 1 2 6
sl o 1 1 0 i 8
o 1 3 o ° 1 .
sl 1 1 1 o 0 3
Average: 0.6 6.6 0.6 0.2 1.2 5.2 2.8



4=EPC

WoRPC
A-RPC
S-99C

sy VIR

Bespouse o Expovimsstal Extinction to Tome

E
1

& FF&EFFF

g

A~RPC
H-EPC

Surmoexy ¢

2
N<HPC
3

N

NG

L

Duncan Test
3 &
H<ERC A-RPC
3 8
& 1.6

N-RPC A-EPC

A% 1.4%
o* 1.0%
e i .ﬂ'

55
11.%

8-5PC
10.8
10.4
16.4
9.4

-

a7

H-EPC
57
11.4

H-52C
11.2
10.8
e

9.8
&%

e

HeSPC and 8-SEC do mot differ from each
other, but significantly differ from the
Ole significent dif-
forences between A-RPC, N-RPC, N-NPC and

other four groups.

A-BPC.



The data suggeots certain pavametric comclusions. The mecessity
for particuley cosbinations of tone snd light fa evident Sfvos the
unoperated cats. The NeWPC and H-RFC groups do not differ in vesponse
in experimental extinction to tome from each other but do differ
fron the NeSIC group, The only diffevesce in pretraiming between the
HeSIC and NeRPC groups is the coubination of 1light snd tome. The
stetistical measurss of rosponse to tone support the hypethesis that
under cevtain coaditions the phencwsns 1 best comsideved all or uome.
The lack of differemse im vanked wesns for responne to touns in the
Sirst 20 trials ve total tyials veo extinction would imply that the
former i3 as accepiable as the latver. The efficacy of this measuve
ta asseseing fumctionally velated experisental vavisbles in the S¥C
conditioning pavadign could well be a matter for future investigation.
The grevious Pindings of Dropdeu, st al., vegerding the stability
of the paradign sud the failure of scquisition or sxtinction varisbles
to affect the mmber of respenses fn the experimentsl extimstion to
tone phase in sny systematic fashion is substantiated.

The perevious prodictions (seo Chapter I, pagdl ) are berm out
in their estirety for this experimeat. Although the statistical
tWMﬂwmmﬁ-Mlmu.nln-tuuM*
ing of brain mechanisns end behavior s met closr cut. Aside frem
poseible procedural crisiclsms (vhich will be discuseced later), the
very cogent question of sesningfulness wuet be raised, It weuld seew

that coriical ablation doss hawve s diffeventisl effect ou sensory pre~
conditionivg; but since the varlables of the semsory pre-cenditisming



phenomena ave not wil underetood, the specific effects of cortical
sblation ave difficult to assess. Alchough the possibility of
“behavioral associstion” in @ liteval sense (i.e., the commection
of “sensovy traces® 24, 31 ) a0 & fumetion is not totally rejected,
it would not appear as the wost econsmical hypothasis. If che
coupling of hetercgencus stismli vrequives imtect ssseciation cortexs,
then wh. did the sensovy sssvciation sblated groupe show no differ«
ential ability in the scquisition phase? Obviously a “coupling”
between the waconditionsd stimulus (s tectile stimulus) and the
conditioning stimuli wust take place. Theve is no vessom te belisve
thet this type of “coupling” is qualitacively different from the
supposed light and tome “association. However, thore ave sbvicus
subjoctive intensity differences. The animels would oceasionslly
wﬁuummumawmmwuumm
& moss iutense yecpomse, Simce efforts to wsintain s comtyol om shock
threshold would interfere with the conditioning parsdigm, which demmsmded
coe umdred per cent avoldance reinforcement, ne cosmparison with
nrnsl animals can be attespted, |

While the comcept of “attentiow” is perhaps fuzsy st best it is
sseningly pertiosnt in vegard to this expeviment. Previcus discussion
sttanpted to point out its sppavent iufluemce in this conditiening
paradign, Perhaps 1t wight be studied opevationslly with respect te
intensities of conditioning stisuli wecessary to alicit pre-cenditiesed
responsas, It would be speculated chet large increases in the istemsity
of the presconditioning stimuli might result in pre-comditiocned responses
in animals with ssasory assoviation covtex sblatiems.



Although the data doss wot werit a comclusion vegarding the
functional bdebaviersl velationship of the sensory sesceistion covtex
it sight be speculotod that such comcepte as “attemtics”, “vigilemee",
Yaltermass™ o “srousal” could well apply.

This experiment was not designed to investigate the thacvetical
questions favolving 55 bond linkages versus the vesponse medistion
hypothesis in seusery pre-cenditionfng. It s deudtful that the
evidence presemted will be of crucial velue o either intawpretation.
It doss suggest, however, that there sxe qualitatively diffevent
mechanions imveolved in vespouss ecquisition to tvadicionsl conditiom«
fng precedures and sensory pre-comdicicning, simce opervetive inter-
vention intervupts the latter with uo cbviows offect va the fovwer.

The conditioning procedure itself msy be open to some criticism,
Certaialy with a minisun of sstomstion fu the programsing of stimulus
presentation and response assessmest thove is the obvicus probles of
swporismental bies. It wes for this veason thet data collsction wes
linited to the gresence or oboence of respmea., The criteria fer
response is clear escugh to comble mutwal agresment among cbservers.
Yot 1t is wnfortumate that this experissct was unsble to ascess such
PeASUres as response latemcy or vandom activity.

Anstemically the lesiems, although scmewhet varied in estent,
spposr to have fulfilied theiy purposs. It io intevesting to wote that
nﬁMM‘nMdeNMMWMm»m&m
tion wesponses i the cortex and diminished associstion respomses in

! persensl commmication. Williss Prescett. 1963,
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~ both the veticuler and comtral thelamie mseociation systems. It wae
aloo poted that the areas of response sesmed both diminiched in total
extent and docregeed in wardsbility in comparisos with norusl enimals,
Iz must be emphssised that the correlations of individual cat behgvior
with lssion sise canoot be attespied without adequate hisctelegiral
exeminstion, and then only iF the vest swount of intra«snimal vexi~
ebility is hept closely in mind,

While certain behavioral bypotheses have been superimentally
supported, the studics should certainly suggest future fmvestigatiom,
-mmxmmum“mmwa a) It would
be wise to wtilise o puvcbrad cut stock ip ovder to veduce diologicsl
veriabilicy. ) It would iucyesse the eificieucy of the experiwent
to use move automated bebavioral spparstus in ovder te cbtaia
incressed gmeunts of information. Certainly the previously wemticsed
mmmhmum-mwmmm
differential offects of positive and negative meinforcemast.

Actual studies that would seeuingly stem iamedigtely frem thie
experisent would include:

1) Stndies of intravodal sensory pre~condiciontog.

2} Gtudies of vavistion of pre-conditioning stimuli intemsity.

3) Scudies aimed more divectly at the phencmens of “steention™:

Mum“ﬁmwnmanahm;u
and srossal patiesras, habituation studies awd vigilemce
tmako.



The affect of total semsory associstion cortex ablatiom on
sensoyy pre-conditiouning was investigated in cat. A total of eix
groups of five anfmple cach were studied. Thres novmal groups, ome
baviag wo pre~conditioning, oue having rendos pre~counditioning, end
cae having senscry pre-conditioning, were compared with three groupe
of cortically cparsted cats., The opevates fmcluded cue group which
had sensory associstion cortical ablations amd cemsory pre-conditieming,
one greup which had sessory sssccisticn cortical sblations and random
pre-condicioning, and one growp with somstic semsory lesions emd
sensory pre~conditiouing. | |

The pre-conditioning procedurs was divided imte five phases.
The first phase consisted with scquainting the smimals with the
spperatus, the second with pretrvaining, the third with the shoek
aveidance conditioning of & ruming recponse, the fourch with experi~
nmental extinction to tome, the £ifth with experimental sxtinctiom to
light, During the pretvaining phase enimals weve either given paived
L5ght and tone or vandom light sud tene or ne light and no tome. The
mmber of vesponses during the experimental extimction to tone phase
was considoved the measure of sensery pre-conditioning. The results
showed effective pre~conditioning only in the mormal cemsovy pwe-
conditioned and the sonatic semsory covtex ablated semsory pre~condi-
tioned groups. Analysis of respomse date failed to demonstwate any
other statisticel significent diffevences between groups. The follow-
ing conclusions were dvawn?
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The semsery aseocistion cortex fa cat plays some vole im
sensory pre~conditioning, siuce the phemomsna 45 not
demonstrable im cate with this lesion but is demomstrable
in cats with comparable smounts »f somstic semsory covtical
ablation.

Ablation of the semsory associstiom cortex does uot appear
to have a significant effect wn the scquisition of &

shock evoidence rumning respompe to light.

Particular temporal conbinetions of light and tome seem
mecessary to obtain pre~conditioning.

The mmber of vesponses during the first 20 trials of
experimental extinction to tone sppesr as efffefent dn
demonstrating the presemce of the phenswens as do the totsl
muber of responses to an arbitvery experimeantal extimctiom
eritoria.

Secondary extinction doss mot appear to have s differenmtial
effect on the oumber of pre-cenditioned respomses.
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Piguwre 6

Andmal: A<RFC €1 |

Operateds  10-1-62 Secrificed: 4-8+63 Traimed: 12-13-62 to 1-4~63
Days for mquisition to light: 16

fesponses to axtisctiont Tome 4 = Light 19

Deseription of Lesion:

Laft Hemisphevet The middle suprasylvian gyrus appears narrowed and
depreased, Theve Lo loss of norumal comteur, both st the enterier
lateral suleus and the middie supresylviem sulcus. Theve is loss of
cortical substance at the anterior Sth of the emterior latersl gyrus,
this loss of substance entends seperficially to the midline, The
saterior cingular gyruo ceoms to maintain its oormel snstemical
shape. The pericruciate srea appears destreyed in sn aves 2 wm. sbout
ite sulcus. There (s minimal loss of substance shout the cimgulete
gyTus anteriorly.

Right Hemisphere: Ths middle suprasylviam gyvus shews tetal less of
cortex. The lateral gyrus seews eblated ve its amteriow 1/5th.

There 4s loos of substance about the lateral aspects of the pericrusiate
suleun, WMSm,ﬁmmm“uoammw.

Calnnenil

The darkewed aveas sbout the left hemisphere of this brsinm are
tho result of an electrophysiological experiment which did not alter
the anstowy of the cortex. This lesion appours incemplote both in the
anterior lateral and the pevicruciate avess.
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Figuzre 7

Antusl: ASRPC 3

Opesated: 11-7-62 Seervificed: 4~17-63 Tralmed: 12-13-62 teo 12-30-62
Days for acquisition to lighe: 13

Baaponses o mtth Tona 1 Light 16

Description of Lesioa:

toft Hemispheve: Mwwe is lows of substance and contour shout the middle
suprasylvian gyrus., Both the lateral swd middle suprasylvian sulei
appear disturded with less of substasce fvom theiv supeasylvian basks.
The lateval gyrus seems disturbed in its anterior 1/4¢th, this dis-
Mmmuﬂhlﬂumﬂtheimuuw. The
pericruciate aveas appear totally ablated, this ablaticn extends snte-
rierly and inferiorly to include at least & mu. of cingulate gyrus.
Bight Hewmdopbere: The widdle suprasylvian gyrus appeare to have lost
substance and contour. NWWMWRW;F
etmthMMunmm. mmlmmmt
 substance ia its enterior 1/4th. This less extends to end includes
paxt of the ciagulate gyrus. The pericruciate sreas appear totally
disrupted, manﬂmmwﬂm”tdm“m
stingulate gyrus in & sestoirculer sres extending about 2 mm. in fte
totsl dismster.

Comsnent s
Bleckened mreas sbout the asterior pole and cerebellum ere the
result of an scuts meurophysiologleal expeviment which did not alter
the anatemy of the certex. The lesioe ssems couplote with the
exoption of the ablation of the left hemisphere's anteriorlatarsl
gyrua which doss not extend medially or posteriorly in @ complete fashion.
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Piguve §

Animal: ARPC &4

Opsvated: 11-16-62 Sacwificed: 4~19-63 Tyaimeds 2-20-63 to 3-25-63
Daye for scequisicion to lights 16

Rosponses o extinction: Tome I Light 60

Description of Lasiont

laft Nenisphere: There appears to be total lass of sll substamce in
tw middle suprasylvisa gyrus. The lateral gyvus shows loss of
styusture and comtent in 4ts suterior 1/5th extending medislly to
include part of the cingulste gysus. There is total less of substemce
eurrounding the pericruciate aveas., Theve is n0 evidence of the
anterior or pesterics thivde of the anterior and posteriow suprs~
signoid gyrus, 7The lesion extends to fmclude part of the cingulate
gyrus anteriovly for sbout 4 wm.

Right Hemiophore: There s totsl loss of substance of the niddle
sugrasylvian gyrus, The latersal gyrus shows loss of substance fa its
astericr 1/9th which extends wedially to imclude the cimgulate gyvus.
Theve ie total loss of substamse sbout tha pericruciate aveas matching
thet of ics contralatersl hemispheve.

Compsent ¢

The darbemsd aress about the loft hemisphere awe the wesult of a
slectrophysiological enperiment which did oot disvupt the enatomy of
the cortax. The lesions seen te cover its intonded estent.
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Pigure 9

Animal: A-RPC €5

Opevatod: 1241062 Sacrificed: 4«19-63 Tvaiued: 3-28-63 to 3<10-63
Days for sequisition to lighw: 5

Essponses to extimction: Tome ¥ Light 33

Description of lLesiout

lefc Hemispheve: Thare is total lose of substance of the middle
supzagylvisn gyrus which extends scvoos the lateral sslcus teo iuvolve
the lateral 1/4th of the latevsl gyrus. Theve is total loss of the
lateral gyrus in its sntecior 1/4th vhich emtends to, but doms mot
foclude, the medial aspects of the cingulate gyrus. Thw pevicruclata
aress seom totally sblated extending to and incluwding the suterior
cingulate gyrus.

Right Hemisphere: The widdle suprasylvien gyrus appeaxs ablated with
the emception of its posterice 1/Sch. The suterior 1/5th of the
suteriow lateval gyrus seema totally sblated. Theve is total loss
of eortical substance arcund tha pevicruciste sreas and the cruciate
suleus cen wot be ifdentified. Thare appears to be loss of substance
at the enterior povtions of the cingulats gyrus.

Cosmant s

The darkensd mreas about the right heuisphere ave the result of
an scuts neurophyeiological emporiwment which did not dievupt the snstomy
of the cortex. With the emception of the posterior uiddle suprasylvias
gyrus on the right heaisphere the lesion scems to have fulfflled ics
intank,
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Figure 10

Andmals A-SPC 82

Opexateds 9=14-62 Sscrificed: &«2+63 Traimed: 12-13-62 to 1-963
Days for scquisition to light: 21

espouses te oxtinetion: Tooe I Light 83

Description of lesiou:

Lafc Usnisphere: The middle suprasylvian gyvus shows loss of comtour
and substance. The lateral gyrus appesrs almoet totally imtect with
the emception of the anterior 1/Sth of fts move latersl extent. The
povicvuciate sveas seenm tetally eblated extending to and imcluding
the anterior cingulate gyrus.

Right lemisphere: The middle suprasylvisn gyrus shows loss of comtour
snd subgtance. The lateral gyrus scems almost totally iatact, ageis
with the emception of ite move medial extemt. The pericruciate aveas
seom totally sblated down to and including the superior 1ip of amtevior
cingulate gyrus,

Gomnent

The dazhened povtion of the left hemispbere is a vesult of en
electrophysiclogical experiment which did mot destroy the anatomy of
the cortex. The lewion seos adeguate with the emseption of its leck
of destvuction of the anterior lateral semsory sesocistion sreas.
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Pigure 11

Animal: A-SEC #5

Operated: 1+2+63 Sacrificed: 41863 Trained: 228463 te 3-18-63
Days for acquisition te light: 1S5

Respouses to extinction: Tome 1 Light &

Description of Lasion:

left Henisphere: There is total loss of substance of the middle
suprasylvian gyrus., Thers is total loes of substance of the anterior
half of the antevior lateral gyrus extending to the midlime and
including the superior lip of cingulate gyrus., The pericruciate
areas sre totally ablated amd include the anterior pertiom of the
superior lip of cingulate gyrus.

Right Hemisphere: 7The middle suprasylvian gyrus is totally ablated
with the ewception of its pesterier 1/4th., The lateral gyrus shows
Ioss of substance in its snterior 1/5th. There is loss of the
pericruciate aveas medially te include both anterior and posterier
aspects of the anterior cingmlate gyrus,

Comment ¢

The darkened areas on the vight hemisphere are the result of an
acute slectrophysioclegical sxperiment which did net disyupt the anatomy
of the cortex. The lesion appears adequate with the exception of the
right hemisphere sparxing of the posterior 1/3rd of the middle supra-
sylvian gyrus,
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