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<Introduction〉

Severalreportshavesuggestedthattheintelpeduncularnucleus（IPN）isassociated 

withthedevelopmentofexperimentaUyinducedseizures（AckermannandEngel，１９７８； 

McDonougheta1.,1985；Chastrianeta1.,1987)． 

LesionsoflPNretardedthedevelopmentoftheamygdalakindlingmrats（Ackermann 

andEngeL1978)．G1ucoseutilizationinlPNaswellasinthefrontalcortex,parietal 

cortex，caudate，hippocampus,substantianigla，andothersevemlstructureswasreported 

toincreaseduringSoman（apotentacetylcholinesteraseinhibitor）inducedseizures 

(McDonougheta1.,1985）orkainicacidinducedseizures（Chastrianeta1.,1987)．In 

thepresentstudy,wereportthatmicroinjectionsofbicucullinemethiodide（BIC）into 

lPNinduceconvulsiveseizureｓｉｎｒａｔｓ． 

<Methods〉

Twenty-fourmaleadultSprague-Daｗｌｅｙｒａｔｓ（２ｔｏ３ｍｏｎｔｈｓｏｆａｇｅ,weighing300 

-400g）ｗｅｒｅused・

Underpentobarbitalanesthesia，bipolarelectordesmadeoftwistedstainlesssteelwire 

(200ノ(zmindiameter）werestereotaxically（PaxinosandWatson，1986）insertedinto

theleftamygdala・Threesurfaceelectrodes（stamlesssteelscrews）weredrivenintothe

skull；twoforrecordingfromthebilateralsensorimotorcorticesandtheremamingone 

fOrthereferenceelectrode（overtheunila1℃mlolfactorybulb)．Inadditionchemitrodes， 
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i、ｅ､，２４Gguidecannulaswithbipolarelectrodesmadeoftwistedstamlesssteeｌｗｉｒｅ

(200,(zmindiameter)wereimplantedmtothelPN（6.OmmpoSteriorfromthebregma’ 

9.Ｏｍｍｆｒｏｍｔｈｅｓｋｕｌｌ)．Thetipsofth9bipolarelectrodeseｘｔｅｎｄｅｄＬＯｍｍｂｅｙｏｎｄ 

ｔｈｅｅｎｄｓｏｆｔｈｅｇuidecannulas・

Sevendaysaftertheoperation,ａｓｍｇｌｅ２０ｎｍｏｌｄｏｓｅｏｆＢＩＣ（Sigma,Ｓｔ､Louis,Ｕ・Ｓ

Ａ.）wasadministeredintolPNin21／２４ｒａｔｓ（theBICgroup)．ＴｈｅｄｏｓｅｏｆＢＩＣｗａｓ 

ｄｉｓｓｏｌｖｅｄｉｎｓａｌｍｅａｎｄｄｅｌｉｖｅｒｅｄｉｎａｖｏｌｕｍｅｏｆｌ.Ｏノ(ｚｌａｔａｒａｔｅｏｆＯ５ａ１／minute

byamicrosynngepump（EICOMEP-60)．ThemicroinjectionswereperfoImedwith 

mjectionneedles（３０Ｇ)whichextendedl・Ｏｍｍｂｅｙｏｎｄｔｈｅｅｎｄｓｏｆｔｈｅｇｕｉｄｅｃａｎｎulas、

Thelemaining3／２４ｒａｔｓ（thecontrolgroup）receivedasalineinjection（1.0ﾉ(zl）into 

IPNinamanneridenticaltothaｔｏｆｔｈｅＢＩＣｇｒｏｕｐ・

Afterthecompletionoftheexperiment，theratsweredeeplyanesthetizedandtheir 

brainswereperfused,iseriallysectioned(４０/Czm),andstainedbyhematoxylinandeosln 

forhistologicalverificationofthetipplacementoftheBICinjectionneedleanddepth 

electrode． 

<Results〉

Ｔｈｅｃｏｎｔｒｏｌｇｒｏｕｐｒａｔｓｄｉｄｎｏｔｓｈｏｗａnybehavioralandelectmgraphicchangesduling 

60minutesafterthebeginningofthesalineinjection， 

Ｅ１ｅｖｅｎｏｆ２１ｒａｔｓｏｆｔｈｅＢＩＣｇｍＵｐｗｉｔｈcorrectplacementoftheBICmjectionneedles 

showedconvulsiveselzuresinthefOUowingorder,ｎａｍｅｌｙ；ａ)facialandfOrelimbclonus； 

b）anexplosiverunnmg-bouncmgclomcseizure；andc）ageneralizedconvulsionlasting 

longerthanlOminutes(GC),consistmgoftonicflexionofneckandtrunk,tomcextension 

offorelimbs，andpartialorcompleteextensionofhindlimbswithaprolongedlossof 

controLThemean（range）１atenciesfromthebeginningoftheBICinjectiontothe 

convulsiveseizuresa,ｂ,ａｎｄｃ（GC）ｗｅｒｅ２．０８（1.00-3.33)，３．８３（2.50-6.33)，ａｎｄ５．６３ 

(2.50-12.92）minutes,respectively・Ｆｉｖｅｏｆｔｈｅｌｌｒａｔｓｄｉｅｄａｔｌ８－３６ｍｉｎｕtesafterthe

beginningoftheBICinjectionwhneshowingGCs・ThreeothermtsIeceivedthetreatment

ofGCswithpentobarbital（４０ｍｇ／k9,ｉ,ｐ､）whichwasadnnnisteredatl5-36minUtes 

afterthebeginningoftheBICinjection,andsurvivedthereafter6Theremamｉｎｇ３／１１ 

ratsalsosurvivedalthoughtheydiｄｎｏｔｒｅｃｅｉｖｅｔｈｅｔｒｅａｔｍｅｎｔｌｎｔｈｅｌａtterthreerats， 

theconvulsiveseizuresmcludingGCｓｄｉｓａｐｅａｒｅｄａｔｃａ６０ｍｍｕｔｅｓａｆｔｅｒｔｈｅbeginning 
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oftheBICinjection・ＡｎｅｘａｍｐｌｅｏｆＥＥＧｓｏｆＧＣｉｎｔｈｅＢＩＣｇｒｏｕｐｒａｔｉｓｓｈｏｗｎｉｎ

Fig.1．Theamplitudeofspikesinthesubcorticalstructures（IPNandtheamygdala）ｗａｓ 

ｍｕｃｈｈｉｇｈｅｒｔｈａｎｔｈａｔｉｎｔｈｅｃｏｒｔices 

TheremainmglO／２１ｒａｔｓｏｆｔｈｅＢＩＣｇｒｏｕｐｗｅｒｅｎｏｔｉｎｃｌｕｄedinthepresentstudy 

becausetheirtipsoftheBICinjectionneedleswerelocatedjustanterior(thehypothalamic 

area）ｔｏｌＰＮＴｈｅｙｄｉｄｎｏｔｄｅｖｅｌｏｐａｎｙｃｏｎｖｕlsiveseizres；ｆｉｖｅｒａｔｓｓhowedmild 

hypoactivityduringca30minutesafterthebeginningoftheBICinjection,ｗｈｎｅｔｈｅ 

ｒｅｍａｉｎｉｎｇ５ｄｉｄｎｏｔｓｈｏｗａｎｙbehavioralchanges． 
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Fig.１ ＥＥＧｓｏｆＧＣｉｎｔｈｅＢｌＣｇｒｏｕｐｒａｔ、ＧＣ，ageneralizedconvulsion

lastinglｏｎｇｅｒｔｈａｎｌＯｍｉｎｕｔｅｓ；ＢＩＣ，bicucullinemethiodide； 

LCQIeftsensorimotorcortex;RCO,rightsensorimotorcortex; 

ＡＭＹ，amygdala；ｌＰＮ，interpeduncularnucleus；Ref，reference 

electrode． 

Discussion 

ＢＩＣ（aselectiveGABAAantagonist）isapowerfulconvulsantwhenadministered 

systematicallyorappliedlOcallyintotheamygdala，hippocampus，cortexorthalamus 

inrats(Turskieta1.,1985).Inthepresentstudy,microinjectionsofBICintolPNrapidly 

mducedageneralizedconvulsionlastinglongerthanlOminutes､However,miclOinjection 

ofBICintothehypothalamicaねasdidnotelicitanyconvulsiveselzureslntheprevlous

study，wefoundthatlPNcanbeelectricallｙｋｉｎｄｌｅｄａｎｄｔｈｅｋindlinginducesa 

generalizedconvulsion（ChibaandWada,inpress)．The1℃fore,itissuggestedthat1）ＩＰＮ 
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hasanimportantroleinthedevelopｍｅｎｔofageneralizedconvulsionand2）blocking 

GABAergictransmissioninIPNparticipatesintheseizuredevelopment、

Ｉｎｒａｔｓ,IPNreceivesaffe１℃ntsfromtheraphenuclei，dorsaltegmentalnucleus，medial 

habenularnucleus,andnucleusofthediagonalbandofBroca（ＭａｍｈａｎｄｅｔａＬ，１９８０； 

ConstabneandFlumerfelt，１９８１；Sutherland，１９８２；ＨａｍｉｌｌｅｔａＬ，１９８４；WoolfandButcher， 

1985；Ｓｈｉｂａｔａｅｔａ1.,1986；Nieuwenhuyseta1.,1991)，whileIPNsendsefferentstothe 

raphe,adjacentreticularfolmation,dorsaltegmentalnucleus,centralgray,hippocampus， 

andseptum（Sutherland，１９８２；ShibataandSuZuki，１９８４；Groenewegeneta1.,1986； 

Nieuwenhuyseta1.,1991)．Therefore,someofthesesubcorticalstruｃｔｕｒｅｓｓｅｅｍｓｔｏｂｅ 

ｍｖｏｌｖｅｄｉｎｔｈｅｇｅｎeranzedconvulsiveselzuresmthepresentstudy，Sincethepattem 

ofthepresentconvulsions，consistingoftonicneckandtrunk，tomcforelimbsextension， 

andpartialorcompletetonichindlimbsextension,ｉｓ１℃mnlscentofthatofthegeneraUzed 

seizurestrigge1℃deledtricallyfromthemesencephalicorpontinereticularformation 

(Kreindlereta1.,1958；Ｂｕｒｎｈａｍｅｔａ1.,1981)，itislikelythatthebrainstem１℃ticular 

formationparticipatesinthedevelopmentofthegeneralizedconvulsionsinducedby 

theBICinjectionintolPN． 
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ＴｏｉｎｖｅｓｔｉｇａｔｅｔｈｅｒＯ１ｅｏｆｔheinterpeduncularnucleus（IPN）inthedevelopmentof 

convulsiveseizures,theGABAAantagonist,bicucullinemethiodide（BIC,２０ｎmol)，was 

injectedintolPNofmaleadultrats(ｎ＝１１).TheBICinjectioninducedconvulsiveseizures 

mthefollowingorder,ｎａｍｅｌｙ；１）facialandforelimbclonus；２）anexplosiverunnmg 

-bounclngclonicseizule;ａｎｄ３)ageneralizedconvulsionlastinglongerthanlOminutes・

TheseresultssuggestthatlPNhasanimportantmlemthedevelopmentofageneralized 

convulsion,andthatblockingGABAergictransmissioninlPNparticipatesintheseizule 

development． 
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