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Influence of Electrolytic Lesion of the Midbrain on Rat Amygdala Kindling  
（ラット扁桃核Kindling の及ぼす中脳電気破壊の影響）
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<Introduction〉

Ｉｔｉｓｗｅｌｌｋｎｏｗｎｔｈａｔｔｈｅｄｅｖｅｌｏｐｍｅntofgeneralizedkindledseizuresｆｒｏｍaforeblain 

structureproglessesatamarkedlyacceleratedrateifthecontralateIaLhomotopicstructu定

hasbeenkindledpreviouslyﾕ`)．Thisphenomenonthatthesecondaryｓｉｔｅ（SS）is 

significantlymoreeasilykindleｄｔｈａｎｔｈｅｐｒｉｍａｒｙｓｉｔｅ（PS）hasbeencalledpositive 

transfereffect(PTE)a1o'・Inrats,totalfOrebrambisectionpriortoamygdala(ＡＭ)kind血ｇ

ｗａｓｒｅｐｏｒｔｅｄｔｏｈａｖｅｎｏｅｆｆｅｃｔｏｎＰＴＥ６)．Inthispaper，theeffectofmidbrainlesion 

onPTEisinvestigatedinratAMkindling． 

<Methods〉

ＴｅｎｍａｌｅｈｏｏｄｅｄａｄｕｌｔｒａｔｓｏｆｔｈｅＲｏｙalVictoriaHospitalstrain（weighting400-

500g）ｗｅｒｅｕｓｅｄＥａｃｈｒａｔｗａｓｓｕｂｊｅｃｔｅｄｔｏｍidbrainelectrolyticlesion（lesiongroup， 

Ｎ＝５）orshamtreatment（controlgroup,Ｎ＝５).Underpentobarbitalanestllesia,bipolar 

electrodesmadeoftwistedｗｉｒｅ（12Wzmindiameter）werestereotaxically7）implanted 

intotheleftandrightAMinbothgroups・

Inthelesiongroup，anelectrolyticlesionwasmadebypassmg50Vofdirectelectm 

culTent（２．５－５．０ｍＡ）forlOsecbetweenastainlesssteelcannulawhichwas22Gin 

diameterandmsulatedexceptforthetip（thetipcoordinates；5.8mmposteliorandO・Ｏ

ｍｌａｔｅｒａｌｆｒｏｍｔｈｅｂｒｅｇｍａａｎｄ９・Omventralfromtheskull）andaneedleelectrode

whichwassubcutaneouslyinsertedmtothecaudaｌｂａｃｋａｒｅａｏｆｔｈｅｒａｔ・Thecontrol

groupreceivedinsertionofthecannulaandthesubcutaneousneedleelectrodewithout 

passinganelectriccurrent． 
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Twoweeksaftertheoperation,ＰＳ（ｌｅｆｔＡＭ）wasstimulatedsequentiallywithalsec 

tramofconstantcurrent60HzsinewavebeginningatlOOβAwithalOOLzAstepmcrease 

atlOmininterstimulusmtervalsuntillocalizedafterdischarges（ＡＤ）wasinducedThe 

firstcurrentintenｓｉｔｙｔｏｉｎｄｕｃｅＡＤｗａｓｄｅｓｉｇｎｅｄａｓｔｈｅADthreshold（ADT)．PSwas 

stimulatedhouny(ｆｒｏｍ９－１０ａｍ・ｔｏ６－７p.m.；10timesperday)ａｔADT・Thestimulation

wasrepeateduntilthreestage5seizureswereproducedOnthedayfollowingthe 

laststagｅ５ｓｅｉｚｕｒｅｓｏｆＰＳ,ＳＳ（IightAM）ｋｉｎｄｌｉｎｇｂｅｇａｎｉｎｔｈｅｓａｍｅｍａｎｎｅｒａｓthat 

ofPSkindling・Ifageneralizedseizure（stages4-5）didnotoccurwithinα＋３

stimulations（α；thenumberofstimulationstoreachｓｔａｇｅ５ａｔＰＳ)，SSkindlingwas 

stopped,andtheanimalwasassignedascoreｏｆα＋４becauseatleastlmo１℃stimulation 

wouldhasbeenrequireｄｔｏｒｅａｃｈｓｔａｇｅｓ４－５、Thekindledseizureswereclassifiedby

amodificationofRacme（1972)8)，ａｓｆｏｎｏｗｓ；ｓｔａｇｅｌ，rhythmicmouthandfacial 

movementｓ；stage２，xl1ythmicheadnodding；stage３，unnateralforelimbclonus；stage 

４，bilateralforelimbclonusandrearing；stage５，rearingandfalling・

Uponthecompletionoftheexperiment，theanimalsweredeeplyanesthetizedand 

theirbrainwereperfused,seriaUysectioned（４０α)，andstainedbycresylviolet． 

<Results〉

AprofileofthekindlmgisprovidedｍＴａｂｌｅｌ・Therewasnosignificantdifferencｅ

ｍＡＤＴａｔＰＳａｎｄＳＳｂｅｔｗｅｅｎｔｈｅｔｗｏgroups・Kmdledseizureofthelesiongroup

wasidenticaltothatofthecontrolgroupThelesiongroupreachedstages4and5 

significantlymoreslowlythａｎｔｈｅｃｏｎｔｒｏｌｇｒｏｕｐｍＰＳｋｍdling・Thelesiongmupalso

showedamarked１℃tardationofSSkindUng,ｎａｍｅｌｙ；（１）ａｌｌｒａｔｓｄｉｄｎｏｔｒｅａｃｈｓｔａｇｅ 

５；（２）threeoffiveratsreachedstage4,butshowedfrequentstageregressioｎｆｒｏｍ 

ｓｔａｇｅ４ｔｏｓｔａｇｅｓｌ－２（ｍｅａｎ４．７times）whilethecontrolgmupdidnotreveaｌｓｕｃｈ 

1℃gression；(3)ｔｈｅｒｅｍａｉｎｍｇｔｗｏｒａｔｓｓｔａｙｅｄａｔｓｔａｇｅｓｌ－２.Accordingtothescorlng 

criteliadescribedinMethods，thelesiongroupshowedasigmficantlymorenumberof 

stimulationstoreachstages4and5thanthecontrolgroupinSSkindling． 

Ｉｎｔｈｅｃｏｎｔｍｌｇｒｏｕｐ，stages4and5seizuresweresignificantlｙｍｏｒｅｅａｓｉｌｙｉｎｄｕｃｅｄ 

ａｔＳＳｔｈａｎａｔＰＳ，Thus，ｔｈｅcontrolgmupshoweddefinitePTE・Inthelesiongroup，

however，PTEwasnotobservedbecauseSSkindｌｉｎｇｒａｔｅａｔｓｔａｇｅｓ４－５ｗａｓｎｏｔ 

ａｃｃeleratedbyPSkindlingTherewasnosignificantdifferenceｉｎＡＤｄｕｒａｔｉｏｎ（sec） 
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ｏｆｓｔａｇｅ４ａｔＰＳａｎｄＳＳｂｅｔｗｅｅｎｔｈｅｌｅｓionedgroup（ＰＳ；ｍｅａｎ45.6,range２０－５６： 

ＳＳ；ｍｅａｎ32.0,range２０－５０）andthecontrolgroUP（ＰＳ；ｍｅａｎ36.2,range２０－５６： 

ＳＳ；ｍｅａｎ27.2,ｒａｎｇｅｌｌ－５２)． 

Ｆｉｇ．１dipictstheextentofmidbrainlesion． 

<Discussion〉

Inthisstudy，ratswithmidbramlesionshowedaretardationofAMkindlingnot 

onlyatＰＳｂｕｔａｌｓｏａｔＳＳＩｎａｄｄｉｔｉｏｎ，ｔｈｅｌｅｓｉｏｎｅｄａｍｍａｌｓｄｉｄｎｏｔｓｈｏｗＰＴＥ・Ｔｈｅｓｅ

ｒｅｓｕｌｔｓｓｕｇｇｅｓｔｔｈａｔｉｎｍｔＡＭｋindlingthemidbrainstructurenotonlyregulatesthe 

kindlingdevelopmentbutalsoparticipatesiｎｔｈｅｍｅｃｈａｎｉｓｍｏｆＰＴＥ・Studiesonthe

corpuscaUosum2）ormassamtermedia45）ｓｕｇｇｅｓｔｉｔｓｒｏｌｅｉｎＰＴＥｏｆｆｅｌｉｎｅＡＭｋindling・

Inratamygdalakmdnng，however，totalforebrambisectionwasreporｔｅｄｔｏｈａｖｅｎｏ 

ｅｆｆｅｃｔｏｎＰＳａｎｄＳＳｋｉｎｄling6)，whichsuggestthatinratstheinterhemisphericpathway 

achievmgPTEislocatedinthebrainstem・Ｔｈｅｐｒｅｓｅｎｔｓｔｕｄｙｉｓｔｈｅｆｉｒｓｔｔｏｃｏｎfirm

thisview． 

PＬＤＴ Ｎｕｍｂｅｒｏｆｓｔｉｍｕｌａｔｉｏｎｓ 
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Tａｂｌｅｌ ＫｉｎｄＩｉｎｇｐｒｏｆｉｌｅｏｆｔｈｅｌｅｓｉｏｎａｎｄｃontroIgroups 

Valuesaremeans（numbersinparentheses；range).掌，ｐａｔ
Ｍａｎｎ－ＷｈｉｔｎｅｙＵｔｅｓｔ；．，ｐａｔｌｅａｓｔ＜０．０５ascompared 

control（Wilcoxononesampletest)． 

least＜０．０５ｂｙ 
ｗｉｔｈＰＳｏｆｔｈｅ 
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、 りぐ、

ＬＬ菫i二二塁=壺二
Schematicreconstructionofthetypicalextentofelectrolyticlesioｎ．Ｔｈｅ 

．,1i・

drawingsarecoronaI（A,Ｂｒｅｇｍａ-5.80nm)andsagittal（B,Lateral－０．１ｍ､）brain 
sectionsaccordingtothestereotaxicatlas7)．Shadedareasrepresentthelesion 

areaasdeterminedbyhistologicaIexamination． 

Fig.１ 

Ｉｎｏｕｒｓｔｕｄｙ,tllelesioneda１℃awassoextensivethatthemidbrainreticularformation， 

theinterpeduncularnucleus，andotherstructureswereincludedinthisarealnAM 

kindledcats，unnaterallesionofthemidbrainreticularfoImationraisedthegeneranzed 

seizure-triggelmgthreshold，ａｎｄｒｅducessusceptibilitytopentylenetetrazolchallenge9)． 

Lesionofthemtemeduncularnucleuｓ１℃tardeddevelopmentofamygdalakindledseizures 

lnrats1)．NootherfindmgsonthesignificancｅｏｆｔｈｅｌｅｓｉｏｎｅｄａｒｅａｆＯｒａｍｙｇｄａｌａｋindled 

seizureshavebeenreported・Furtherstudy,includinglesioningwithmicromjectionof

aneurotoxin，willbeneededtoclarifythespecificreglonthatisresponsibleforPTE 

inthemidbrain． 
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