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<Introduction〉

Afacilitoryeffectofamygdala（ＡＭ）kindlingattheprimarysite（PS）ontheAM 

kindlingdevelopmentatthecontralateralsecondarysite（SS）hasbeencalledpositive 

tmnsfereffect(PTE)lq21).Inrats,totalfo1℃brainbisection(bisectionofthecoIpuscaUosum， 

anteriorandposteriorcommissures，massaintelmedia，habenularandhippocampal 

commissures)ｐｎｏｒｔｏＡＭｋｉｎｄｌｉｎｇｈａｄｎｏｅｆｆｅｃｔｏｎPTE'3).IthasbeenthelefOreassumed 

thattheinterhemisphericpathwayachiｅｖｉｎｇＰＴＥｍｒａｔＡＭｋｍｄｌｍｇｉｓｌｏｃａｔｅｄｉnthe 

brainstem13).Recentstudysuggestedthatthestructuralmtegrityoftheventralprepontine 

areamightbecrucialforPTＥｕ)．Inthelatterstudy，however，ｔｈｅｓｍａｌｌｎｕｍｂｅｒｏｆｒａｔｓ 

ｍｖｉｔｅｓｏｔｈｅrstudiestoconfirmthesefindings、Inthispaper，wereportedtheeffect

oftheselectivemidsaggitalbrainstembisectionmcludingtheiprepontmeareaonSＳ 
：Ｊ 

ｋｉｎｄｌｉｎｇａｓｗｅｌｌａｓＰＳｋｉｎｄｌｉｎｇｉｎｒats． 

<Methods〉

Twenty-sixmalehoodedmtsoftheRoyalVictoriaHospitalstrain（weighmg300-

330g）ｗｅｒｅused､Theanimalsweredividedintothreegroups；theventralbisection（ｎ 

＝１１)，dorsalbisection（ｎ＝９)，andcontrolgroup（、＝５)．

Inthetwobisectiongroups，underpentobarbitalanesthesia，thebrainstembisection 

andelectrodesimplantationwerecan?iedoutstereotaxically15)．Thebisectionwasmade 

byusingaflexiblearc-shapedblade（stainlesssteelwire：３２Gindiameter）which 

wasinsidethestlaightguidecannula(２２Gindiameter)．ThemethodofventIalbisection 

isaｓｆｏｌｌｏｗｓ：１）ａｔ５Ｄｍｐｏｓｔｅｒｉｏｒｆｒｏｍｔｈｅｂｒｅｇｍａ（themidline)，theguidecannula 

wasverticallyinsertedtopointA（5.Omfromtheskull)，２）ｔｈｅｂｌａｄｅｗａｓｐｕｓｈｅｄｏｕｔ 
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ｏｆｔｈｅｔｉｐｏｆｔｈｅｃａｎｎｕｌａｔｏｔｈｅｃａｕｄａldirection（3.5mm)，３）ｔｈｅｔｉｐｏｆｔｈｅｃａｎｎｕｌａ 

ｗａｓｌｏｗｅｒｅｄｔｏｐｏｉｎｔＢ（8.5mmfromtheskull）andsubsequentlyelevatedtopointＡ 

ａｎｄ４）thebladewascompletelypulledinandthecannulawasverticallyremoved 

fromthebrainlnthedorsalgroup，ｐｏｉｎｔＡａｎｄＢｗａｓｌ・Ｏｍｍａｎｄ７､5mmfromtheskull，

respectively・Thecontrolanimalsreceivedthecannulainsertion（7.5mmfromtheskuU）

withoutbisection、ＩｎａＵｔｈｅｔｈｒｅｅｇｒｏｕｐｓ，bipolarelectrodesmadeoftwistedmchrome

steelwire,１２７ﾉumindiameter,wereimplantedintoAMbilaterally（2.3mmpostelior,4.8mm 

lateral,and95mmventralfromthebregma)． 

Twoweeksaftertheoperation,ｔｈｅｌｅｆｔＡＭ（PS）wasstimulatedsequentiallywith 

alsectrainofconstantcurrent60Hzsinewavebegmningat5quAwitha25ﾉ(LAstep 

lncreaseatlOmininterstimulusmtervalsuntnlocalizedafterdischarges(Ａ､)wasinduced 

ThefirstcurrentintenｓｉｔｙｔｏｉｎｄｕｃｅＡＤｗａｓｄｅｓｉｇｎｅｄａｓｔｈｅADthreshold（ADT)．ＡＭ 

ｋｍｄｌｉｎｇｃｏｍｍｅｎｃｅｄｗｉｔｈｏｎｃｅａｄａｙｓｔｉｍｕｌａｔｉｏｎａｔｔｈｅＡＤＴ・Thekindledseizures

wereclassifiedbyamodificationofRacine16)，ａｓｆｏｌｌｏｗｓ：ｓｔａｇｅｌ，rhythmicmouthand 

facialmovement；stage２，rhythmicheadnodding；stage３，unnateralforelimbclonus； 

stage４，bilateralforelimbclonusandrearlng；stage５，falling・KindlingatPSwas

contmueduntilfourconsecutivestage5seizu1℃swereproduced・Ｗｈｅｎａｒａｔｆａｎｅｄｔｏ

ｒｅａｃｈｓｔａｇｅ５ｉｎｓｐｉｔｅｏｆｔｈｅａｐｐｅａｒａｎｃｅｏｆｓｅvenconsecutivestage4seizures，PS 

kindlingendedAfteraweek'srestinterval,ｔｈｅｌｉｇｈｔＡＭ（SS）ｋｉｎｄｌｍｇｂｅｇａｎｉｎｔｈｅ 

ｓａｍｅｍａｎｎｅｒｏｆＰSkindling・

Uponcompletionofthekindlingexpeliments，allanimalsweredeeplyanesthetised 

andtheirbrainswereperfused,seliallysectioned（4ｑ(zm)，andstainedbycresylviolet 

<Results〉

Theanimalstoleratedtheventralordorsalbisectionwellandnobehavioral 

complicationswerefound・Therewasnosignificantdifferenceinbodyweightamong

thethreegroupｓａｔｔｈｅｅｎｄｏｆｔｈｅｅｘｐｅＩｉｍｅｎｔ（range；４００－５５０９)．Theelectrode 

placementsmtheamygdalaewerevelifiedbymicx℃scopicexammationofthesections・

ＴａｂｌｅｌｐｒｏｖｉｄｅｓａｐｒｏｆＵｅｏｆｔｈｅＡＭｋｍｄｌｉｎｇｌｔｗａｓｎｏｔｅｗｏｒｔｈｙｔｈａｔｉｎｔｈｅｄorsal 

groupfiveofnineammalsfailｅｄｔｏｒｅａｃｈｓｔａｇｅ５ａｔＰＳａｎｄＳＳ，wheIeasalltherats 

ofthecontrolandventralbisectiongroupreachedstage5atbothsites・

TherewasnosignificantgroupdiffｅｒｅｎｃｅｉｎｔｈｅＡＤＴ，numberofstimulationsfor 
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stages4/5,ａｎｄｔｈｅＡＤｄｕｒａｔｉｏｎｏｆｔｈｅｆｉｒｓｔｓｔａｇｅｓ４/５ｎｏｔｏｎｌｙｉｎＰＳｂｕｔａｌｓｏｉｎ 

ＳＳｋｍｄｌｍｇ(multiplecompansonbyTukey'smethod)．Theventralanddorsalbisection 

group，aswellasthecontrolgroup，showedastatisticaUysignificantaccelerationof 

SSkindlingmstageｓ４/５andnosignificantdifferencewasfｏｕｎｄｉｎｔｈｅｓａｖｉｎｇｒａｔｅ 

ｏｆｔｈｅｎｕｍｂｅｒofstimulationstoreachstages4/５amongthethreegroups（multiple 

compansonbyTukey，smethod)．Thus,thepresentbisectionsdidnotaffectPTE 

Figldepictsthebisectedareasofthesegroups、Ｔｈｅａｒｅａｓｏｆｔｈｅｔｗｏｔｙｐｅｓｏｆ

ｂｉｓｅｃｔｉonsrangedfromthemidblamtotheponｓ(5.0-8.5mposteliorfromtheb1℃gma)， 

overlappingoneanother・Thefiveanimalsofthedorsalgroup，whichdidnotreach

stage5,hadthelargestbisectionarea（FiglB,solidlines)． 
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Tａｂｌｅｌ KindlingprofiIeoftheventralbisection，dorsalbisection，ａｎｄｃｏｎｔｒｏｌｇｒｏｕｐ 

Ｖａｌｕｅｓａｒｅｍｅａｎｓ±ＳＥＭ、ＡＤ，afterdischarges；ＡＤＴ,afterdischargesthreshold；

PS,primarysite；ＳＳ,secondaⅣsitｅ；Ｓ,savingrate［Ａ－Ｂ/Ａ×１００(％)ｗｈｅｒｅ 
ＡｉｓｔｈｅｍｅａｎｎｕｍｂｅｒｏｆｓｔｉｍｕｌａｔｉｏｎｓａｔＰＳａｎｄＢｉｓｔｈｅｍｅａｎｎｕｍｂｅｒｏｆ 

stimulationsatSS]；＊，ｐ＜ＯＯ１ａｓｃｏｍｐａｒｅｄｗｉｔｈＰＳｏｆｅａｃｈｇｒｏｕｐ(WiIcoxon 
onesampletest）；ａ,dataobtainedfromfourratswithstａｇｅ５ｏｆｔｈｅｄｏｒｓａｌ 

ｇｒｏｕｐ． 
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l■ニーニーニ゛

Schematicdiagram（takenfromPaxinosandWatson15)）showingthebisected 

areaoftheventral（A）anddorsal（B）group,lneachgroup,soIidlinesrepresent 
theareaintheratwiththelargestbisection，ａｎｄｂｒｏｋｅｎｌｉｎｅｓｔｈａｔｉｎｔｈｅｒａｔ 

ｗｉｔｈsmallestbisection，Ｆｉｖｅｏｆｇ「ａｔｓｏｆｔｈｅｄｏｒｓａＩｇｒｏｕｐ，ｗｈｉｃｈｄｉｄｎｏｔｄｅ－

ｖｅｌｏｐａｓｔａｇｅ５ｓｅｉｚｕｒｅａｔＰＳａｎｄＳＳ，hadthelargestbisectionarea． 

Fig.１ 
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<Discussion〉

Inthisstudy，thebrainstembisectiondidnothavｅａｎｉｎｆｌｕｅｎｃｅｏｎｔｈｅｒａｔｅｏｆＡＭ 

ｋｉｎｄｌingdevelopment（stages4/５）atPSandSSThepresentbisectionedstructures 

ofthebrainstemtherefore，ｄｏｅｓｎｏｔｓｅｅｍｔｏｂｅａｓｓｏｃｉａｔｅｄｗｉｔｈＡMkmdungdevelopment 

andthemechanismofPTEinratslnrecentpreliminarystudyinourlaboratory,ａ） 

ｔｈｅｍidsagittalblainstembisectiondidnotaffectAMkindlingdevelopmeｎｔａｔＰＳ，while 

b）ｓｏｍｅｒａｔｓｗｉｔｈｔｈｅｂｉｓｅｃｔｉｏｎｏｆｔｈｅｂramstemincludingtheventralprepontinearea 

didnotshowPTEl1).Wecouldnotconfirmthelatterfindｉｎｇｂ)，althoughtheventral 

prepontineareawasbisectionedinthepresentstudy・

WehavelecentlyfOundouttllatthemidlineelectrolyticlesi6nofthendbrainretarded 

AMkindUngatPＳａｎｄｉｎｈｉｂｉｔｅｄＰＴＥａｔＳＳｉｎｒａｔｓ８)，suggestingthatthemidbrain 

structures（nucleiand/ortracts）notonlyregulateAMkindnngdevelopmentbutalso 

participateinthemechanismofPTEThislesionstudysubstantiatesMclntyre，sview13） 

thatthebrainstemmechanismisimportantinproducingPTE、

Inthepresentstudy，severalratswithahnostcompletebisectionfromthemidbrain 

totheponsfanedtodevelopasｔａｇｅ５ｓｅｉｚｕｒｅｂｏｔｈａｔＰＳａｎｄａｔＳＳ､Thesefindings 

suggestthatthisbisectionhasaninhibitoryinfluenceontheseizuremechanismof 

astage5whichischaracterizedbyfallinｇａｓａｒｅｓｕｌｔｏｆｔｈｅｔｏｎｉｃｅｘｔｅｎｓｉｏｎｏfthe 

trunkandhmdlimbs・Tonicseizuresareconsideredtodependonneuralsubstratesm

thebrainstembutnotrequirethemteglityofthefOrebram1-7･凰喫,althoughthespecific
、シL

substrateswitllintheblRainstemresponsibleforproducingtonicseizureshavenotbeen 

ellucidated､Thereticularformation（themidbraintothepons）islikelytobeinvolved 

mthemanifestationoftonicconvulsions，becauseelectricalstimulationappliedtothe 

reticularfOITnationtriggerstonicconvulsions1.7.12)，whereaslesionswithinthisareacan 

attenuatetonicconvulsions2~４６)．ＩｎｆｅｎｎｅＡＭｋｍｄｌｍｇ，anemergenceofafterdischarges 

mtheipsilateralandthencontralateralmidbrainreticularfOrmationdulingstage3(head 

nodding）usheredinanewphaseofafterdischargesdevelopmentthatculmmatedin 

apattemoftotalsynchronizationmthefOrebrainstructuresandthe”ticularfOrmation 

toreachstage6（ageneraUzedconvulsiveselzurewithfallmg)'8)．Inaddition,unilateral 

lesions（ipsilateraltostimulatedAM）inthemidbramreticularfonnationelevatedthe 

generalizedseizure-triggeringthresholdandlargerlesionsinthemidbrainreticular 

formationprecludedtheproductionofastage6seizureincats2o)，whilebisectionof 
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theforebraindidnotpreventinducmgastage6convulsion19)．Consideringthesefindings 

andanatomicalevidencethattherea1℃complicatedholizontal(i､ｅ､,traversingthemidline） 

aswellasverticalneuronalconnectionswithinthebrainstem（themidbraintothe 

pons)'415),itispossiblethattheextensivemidlinebisectionmtheblainstemmayproduce 

afunctionaltemtioninthereticularfolTnation,sothattllemamfestationofaconvulsion 

withfallingisprecludedThebisectioninthepresentstudymayresultinlesioning 

ofthedorsalandmedianraphenucleLTheselesions,however,donotseemtoparticipate 

lnpreventingastage5seizuresincemidbramraphelesionswerereportedtofacnitate 

thedevelopmentofAMkindlingmrats17)． 
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Summary 

AmygdalaKindlinginRatswithBrainstemBisection 

ShigeruChibanandJuhnA、Wada2）

'）DepartmentofPsychiatryandNeurology，AsahikawaMedicalCollege， 

AsahikawaO78 

2)DivisionsofNeurosciencesandNeurology，HealthSciencesCentreHospital， 

UniversityofBritishColumbia，Vancouver，Ｂ・ＣＶ６Ｔ２Ａ１，Canada

Thisstudyexaminedtheeffectofselectivemidsaggitalbisectionofthebramstem(the 

midbraintothepons）ｏｎａｍｙｇｄａｌａｋｉｎｄｌｍｇａｔｔｈｅｐｒｉｍａｒｙｓite(PS）andthesecondary 

site（SS)．ＴｈｅｄｅｖｅｌｏｐｍｅｎｔｏｆＳＳｋｉｎｄｎｎｇａｓｗｅＵastllatofPSkindnngwasunaffected 

bythebisectiolLRatsbisectionedextensively，however，failedtoreachafinalstage5 

selzurｅ（i､ｅ､,aconvulsionwithfallmg)ｉｎbothamygdalakindlingThesefindingssuggest 

thatmlatamygdalakindnngthepresentbisectionedstructuresparticipatemtheseizule 

mechamsmofaconvulsionwithfallmg，whilethespecificreglonwhichisresponsible 

forpositivetransfereffectisnotlocatedinthestructures． 
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