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<lntroduction〉

Previousstudieshavesuggestedthatthebrainstemreticularformationisinvolved 

mthemanifestationofexperimentaUy-inducedgeneralizedconvulsions（Kreindlereta1., 

1958；Ｂｅｒｇｍａｎｎｅｔａ1.,1963；WadaandSato，１９７５a,ｂ；ＢｒｏｗｎｉｎｇｅｔａＬ，１９８１；Browning 

l985；BrowningandNelson，１９８６；Browning,１９８７；Ｂｕｍｈａｍ，1987)．Inthepresent 

study，weexaminedthebehavioralandelectroencephalographicseizuresinducedby 

microinjectionsofbicucullinemethiodide（BIC）intothemesencephancreticularfOrmation 

(MRF）orpontinereticularformation（PRF）ｉｎｒａｔｓ． 

<Methods〉
Lj 

SixteenmaleadultSprague-Dawleｙｒａｔｓ（２ｔｏ３ｍｏｎｔｈｓｏｆａｇｅ,ｗｅｉｇｈｍｇ３００－４００ 

ｇ）ｗｅｒｅUsed・

Underpentobarbitalanesthesia,bipolarelectrodesmadeoftwistedstainlesssteelwire 

(200ａｍｉｎｄｉａｍｅｔｅｒ）werestereotaxically（PaxinosandWatson，1986）insertedinto 

theleftamygdala・Threesurfaceelectrodes（stainlesssteelscrews）weredriveninto

theskull；ｔｗｏｆｏｒｒｅｃｏｒｄｍｇｆｍｍｔｈｅｂｎａｔｅｒａｌｓｅnsorimotorcorticesandtheremaining 

onefOrthe1℃ferenceelectrode(overtheunilateralolfactorybulb).Inaddition,chemitrodes， 

Le.，２４Gguidecannulaswithbipolarelectrodesmadeoftwistedstainlesssteｅｌｗｉｒｅ 

(200ammdiameter)wereimplantedmtotheleftMRF（thedeepmesencephalicnucleus； 

5.8mmpostenor,１．７mmlateral,ａｎｄ６６ｍｍｖｅｎｔｌａｌｆｒｏｍｔｈｅｂｒｅｇｍａ：ｎ＝８）ｏｒｔｈｅ 

ｌｅｆｔＰＲＦ（thepontinereticularnucleus,ｏｍｌｐａｒｔ；７．８mmposterior，１．２mmlateral， 

and８．４ｍｍｖｅｎｔｍｌｆｒｏｍｔｈｅｂｒｅｇｍａ：ｎ＝８)．Thetipsofthebipolarelectmdesextended 
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1.0ｍmbeyondtheendsoftheguidecannulas・

Sevendaysaftertheoperation,ａｓｉｎｇｌｅ２０ｎｍｏｌｄｏｓｅｏｆＢＩＣ（Sigma,Ｓｔ・Louis,Ｕ

ＳＡ）wasadministeredintoMRF（theMRFgroup；ｎ＝６）ａｎｄＰＲＦ（thePRFgroup； 

ｎ＝６)．ＴｈｅｄｏｓｅｏｆＢＩＣｗａｓｄｉｓｓｏｌｖｅｄｉｎｓａｌｉｎｅａｎｄｄｅｌｉｖｅｒｅｄｉｎａｖｏｌｕｍｅｏｆｌＤ 

ﾉｕｌａｔａｒａｔｅｏｆＯ､５ﾉczl／minutebyamicrosyrlngepump（EICOMEP-60)．The 

microinjectionswereperformedwithinjectionneedles（３０Ｇ）whichextendedl・Ｏｍｍ

ｂｅｙｏｎｄｔｈｅｅｎｄｓｏｆｔｈｅｇｕｉｄｅｃａｎｎulas・Theremaining4／１６ratswhichreceiveda

salineinjection（1.0ノリl）ｉｎamanneridenticaltothatoftheMRF／PRFgroupswele

usedasthecontrolgroup（２ｆｏｒｔｈｅＭＲＦａｎｄｔｈｅｒｅｍａｉｎｉｎｇ２ｆｏｒｔｈePRFgroup)． 

Afterthecompletionoftheexperiment，theratsweredeeplyanesthetizedandtheir 

brainswereperfused,seliaUysectioned（４０〃､),andstamedbyhematoxylinandeosin、

HistologicalexaminationshowedthattheBICinjectionneedlesanddepthelectrodes 

werelocatedmtheiiitendedstructures． 

<Results〉

Ｔｈｅｃｏｎｔｒｏｌｇｒｏｕｐｒａｔｓｄｉｄｎｏｔｓｈｏｗａnybehavioralandelectrographicchangesduling 

60minutesafterthebeginningofthesalineinjection・

TheMRFgmupratsshowedconvulsiveselzuresmthefoUowmgorder,ｎａｍｅｌｙ；ａ） 

anexplosiverunnmg／bouncingclonicseizureandb）ageneralizedconvulsionlasting 

longerthanlOminutes（GC)．Thelatterseizureconsistedoftonicflexionofneckand 

trunk，tonicextensionoffo1℃Iimbs，andpartialorcompleteextensinofhindnmbs，with 

aprolongedlossofposturalcontrol・Ｔｈｅｍｅａｎ（range）latenciesfromthebeginning

oftheBICinjectiontotheconvulsiveseiｚｕｒｅｓａａｎｄｂｗｅｒｅＬ８８（1.17-3.50）ａｎｄ 

4.40（2.08-7.33),respectively・Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ,thePRFgroupmtshowedconvulsive

seizulesthatweleidenticaltothｏｓｅｏｆｔｈｅＭＲＦｇｒｏｕｐｒａｔ・Ｔｈｅｍｅａｎ（range）latencies

fromthebeginningoftheBICinjectiontotheseizuresaandbinthePRFgroup 

wereslightlyshorterthantherespectivelatenciesinｔｈｅＭＲＦｇｒｏｕｐ［1.33（０８３－ 

２．００）ａｎｄ３．８５（1.67-8.83)，respectively]、However,therewasnosignificantdifference

mthelatenciesbetweenthetwogmups（Mann-WhitneyUtest)．ＯｎｅｒａｔｏｆｔｈｅＭＲＦ 

ｇｒｏｕｐａｎｄｔｈｒｅｅｌａｔｓｏｆｔｈｅＰＲＦｇｒｏｕｐｄｉｅｄａｔｌ９－２３ｍｉｎｕtesafterthebeginning 

oftheBICinjectionwhileshowingGCs・Ｔｈｅｒｅｍａｍｉｎｇｒａｔｓ（5／６ｉｎｔｈｅＭＲＦａｎｄ

３／６ｉｎｔｈｅＰＲＦｇｒｏｕｐ）receivedthetreatmentofGCswithpentobarbital（40ｍｇ／kg， 
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i､ｐ､）andsurvivedthereafter・ＥＥＧｓｏｆＧＣｓｉｎｔｈｅＭＲＦａｎｄＰＲＦｇｒｏｕｐｓｗｅｒｅｓｈｏｗｎ

ｉｎＦｉｇｌ・Ｉｎｂｏｔｈｏｆｔｈｅｇｒｏｕｐｓ，theamplitudeofspikesinthesubcorticalstructures

(MRF／PRFandamygdala）wasmuchhigherthanthecortices・However,thereｗｅｒｅ

nodifferencesinthefeaturesofthｅｓｐｉｋｅｓｂｅｔｗｅｅｎｔｈｅｔｗｏｇｒｏｕｐｓ． 
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Fig.１ ＥＥＧｓｏｆＧＣｉｎｔｈｅＭＲＦ(A)ａｎｄＰＲＦ(B)grouprats,GQageneralized 
lastingIongerthaｎｌＯｍｉｎｕｔｅｓ；ＬＣＯ，Ieftsensorimotorcortex； 

sensorimotorcortex；ＡＭＹ，ａｍｙｇｄａｌａ；ＭＲＦ，mesencephalicreticular 
PRF，pontinereticuIarformation；Ref，referenceelectrode． 

ｃｏｎｖｕｌｓｉｏｎ 

ＲＣＯ，right 

formation； 
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<Discussion〉

Inthepresentstudy,theunilateralmicroinjectionoftheselectiveGABAAantagonist， 

BIC,intothebramstemreticularformation(ＭＲＦａｎｄＰＲＦ）rapidlyinducedanexplosive 

mnning／bouncingclonicseizureandageneralizedconvulsionlastinglongerthanlO 

minutes、However，ｔｈｅｒｅｗerenosignificantdifferencesinthefeaturesofbehavioral

andelectrographicseizuresmducedbytheBICinjectionbetweentheMRFandPRF 

groups・Thesefindmgssuggestthatthebramstemreticularformationhasacmcialrole

inthedevelopmentofageneralizedconvulsion,andthatblockingGABAergictransmission 

inthebrainstemreticularformationparticipatesintheseizuredevelopment、

Inthisstudy，thegeneralizedconvulsionswerecharacterizedbytoniccomponents， 

i､ｅ､，tonicflexionofneckandtrunk,tonicextensionofforelimbs,andpartialorcomplete 

extensionofhmdlimbs、Ｔhegeneralizedtonicconvulsionshavebeenconsideredtodepend

onthebrainstemstrT1cture，especiallythemesencephalic／pontinereticularfolmation・

E1ectlicalstimulationappliedtotheretiCularformationtriggerstonicconvulsionsin 

rats（KreindleretaL，１９５８；Ｂｕｒｎｈａｍｅｔａ1.,1981),rabits（Bergmanneta1.,1963)，ａｎｄ 

cats（K１℃indlereta1.,1958)．Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ,lesionswithinthisareacanattenuate 

thetoniccomponentofgeneralizedconvulsionsinducedbymaximalelectroshockor 

pentylenetetrazoｌｉｎｒａｔｓ（Ｂｍｗｎｉｎｇｅｔａ1.,1981；Browning,１９８５；BrowningandNelson， 

1986；Bmwning,1987).InfeUneamygdalakindlingunnaterallesionplacement(ipsnateral 

tothekindledamygdala）inthemesencephalicreticularformationnotonlyelevates 

theestabUshedgeneranzedseizule-tliggeringthresholdbutalsopTeventsrecallingthe 

kindledstage6seizure（WadaandSato，1975a,ｂ)．Therefore,thepresentresultthat 

excitationofthebrainstemreticularformationproducedgeneralizedtonicconvulsions 

isinaccordwiththesepreviousresults、

OurstudyindicatedthatinratsblockmgGABAergictransmissioninthebrainstem 

reticularformationisacriticalfactorforproducingseizures・Ontheassumptionthat

epilepsymayｅｍｅｒｇｅｆｒｏｍｄｅｆｉｃｉｔｓｉｎｔｈｅＧＡＢＡ－ｍｅdiatedinhibitionintheCNS 

(Meld｢ｕｍ，1975,1984)，thepresentstudysuggestthepossibilitythatthedeficitsin 

theGABAsystemofthebrainstemreticularformationparticipateinthedevelopment 

ofepilepticseizures． 
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Summary 

TheconvulsiveeffectsofmicromjectionsoftheGABAAantagonist,bicucullmemethiodide 

(BIC,２０，mol)，intotiieunilateralbrainstemreticularfo1mationwasexaminedinｌ２ 

ｍａｌｅａｄｕｌｔｒａｔｓ（mesencephalicreticularfOITnation,ｎ＝６；pontinereticularformation， 

ｎ＝６)．Regardlessofthemjectedsite,theBICinjectioninducedconvulsiveseizuresln 

thefollowingorder,ｎａｍｅｌｙ；ａ）anexplosiverunning／bouncingclonicselzureandb） 

ageneralizedconvulsionlastinglongerthanlOminutes・Therewerenosignificant

differencesinthefeaturesoftheconvulsiveseizuresbetweenthemesencephalicand 

pontmereticularformationgroups、Thesefmdmgssuggestthatthebrainstemreticular

fOrmationhasacrucialroleinthedevelopmentofageneralizedconvulsion，andthat 

blockmgGABAergictransmissionmthebrainstemreticularformationparticipatesin 

theseizuredevelopment． 
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