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Introduction 

Expelimentalevidencesuggeststhatthebrainstemreticularformationisinvolvedm 

themanifestationofgeneralizedtonicseizures（KreindleretaL’１９５８；Bergmannet 

a１．，１９６３；Ｂｒｏｗｎｌｎｇｅｔａ1.,1981；BurnhametaL，１９８１；Browning，1987)．Inthepresent 

study,wemvestigated?thekindlmgofthemesencephaUcreticularformation（MRF）and 

itsinfluenceonsubsequentamygdala（ＡＭＹ）kindlinginrats． 

Methods 

Experimentl：MRFkindling 

TwelvemaleSprague-Dawleyratsweighing300-400gwereused・Underpentobarbital

anesthesia，bipolarelectrodesmadeoftwistedstainlesssteelwire，２００ａＡｉｎｄｉａｍｅｔｅｒ， 

werestereotaxically（PaxinosandWatson，1986）insertedintotheunilateralMRF（Ｐ 

58,ＬＬ7,Ｖ６．６ｍｍ；thedeepmesencephalicnucleus）andtheipsilateralAMY（Ｐ 

2.8,Ｌ48,Ｖ９．５ｍｍ;theanteliorbasolateralamygdaloidnucleus)．Twoextraduralcortical 

electrodes（stailesssteelscrews）wereinsertedintotheskullovertheipsnateralmotor 

cortexandcerebellarcortex（thelatterwasusedasthereferenceelectrode)． 

Ｔｗｏweeksafterthesurgicalprocedure,theafterdischarge（AD）thresholdoftheMRF 

wasdeternnnedｂｙｌ－ｓｅｃｓｔｉｍｕｌａｔｉｏｎｓａｔｌＯＯａＡ（６０Hzbiphasicsquarepulses)．Every 

24hours,stimulationwasincreasedbylOOLzAuntilADswereinducedThereafter，ｔｈｅ 

ＭＲＦｗａｓｓｔｉｍｕｌａｔｅｄｏｎｃｅｐｅｒｄａｙａttheADthresholduntil3consecutivegeneralizedtonic-

clonicseizu1℃ｓｏｆａｔｌｅａｓｔ５０ｓｅｃｉｎｄｕｒａｔｉｏｎｗｅｒｅｉnduced（theMRFgroup,ｎ＝６)． 

Experiment2：ＡＭＹｋｉｎｄｌｉｎｇ 

Ｔｗｅｎｔｙ－ｆｏｕｒｈｏｕｒｓａｆｔerthefinalMRFstimulation，３ｏｆｔｈｅ６ＭＲＦｇｒｏｕｐｒａｔｓ 

ｕｎｄｅｒｗｅｎｔｄａｉｌｙＡＭＹｋｉｎｄｌｉｎｇＫｉｎｄｌｉｎｇｏｆｔｈｅＡＭＹａttheADthreshold（100LzA） 
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wascontinueduntil3consecutivestage5seizures（describedbelow）wereinduced・The

AMYkindledseizureswereclassifiedbyamodificationofRacine（1972)，ａｓｆＯ１１ｏｗｓ： 

stagel，rhythmicmouthandfacialmovementｓ；stage２，rhythmicheadnoddmg；stage 

３，unilateralforelimbclonus；stage４，bilateralforelimbclonusandrearlng；andstage 

5,fallingRatsthatdidnotundergoMRFkindlingwereusedascontrols（ｎ＝６)． 

Experiment3：MRFrestimulation 

MRFrestimulationattheADthresholdwasperformeｄ２４ｈｏｕｌＢａｎｄ３０ｄａｙｓａｆｔｅｒ 

ＡＭＹｋｉndlingin2ratsfromtheMRFgroup，respectively． 

Oncompletionoftheexperiments,ａｌｌａｎｉｍａｌｓｗｅ1℃deeplyanesthetizedandtheirbmins 

wereperfused，seriallysectioned（４０座、)，andstainedbyhematoxylinandeosin．

HistologicalexaminationshowedthataUtheelectrodetipswerelocateｄｉｎｔｈｅｍｔｅｎｄｅｄ 

structures． 

ResuIts 

Experimentl 

ThemeanADthresholdaｔｔｈｅｌＶｎＴｗａｓ３１７ｌｕＡ（range200-500βＡ）ａｎｄｔｈｅｍｅａｎ 

ｎｕｍｂｅｒｏｆＡＤｓｒｅｑｕｉｒｅｄｔocompleteMRFkindlingwas12.8（range５－２２)．Kindlmg 

causedaprogressivemc1℃aseinADdurationandcomplexityinalltheMRFstmulation 

grouprats；theinitialandfinalmeanADduratioｎｗｅｒｅｌ７８ｓｅｃ（range８－２７sec） 
：キ

and６６．８ｓｅｃ（range５０－８８sec)，respectively（ｐ＜Ｏ・O5byWilcoxonone-salnpletest)．

Themitialstimulationelicitedonlyabriefgeneralizedtonicselzure（ＦｉｇｌＡ)．However， 

thefinalstimulationproducedaprolongedgeneralizedtonic-clonicseizure（FiglB)． 

AlthoughADappearedonlyinthesubcorticalstructures（ＭＲＦａｎｄＡＭＹ）duringthe 

initialseizure，ADalsoappearedinthemotorcortexduringthefinalseizure 

Themeannumberofstimulationsrequiredtoleachstage5was９．２（range６－１２） 

iｎｔｈｅｃｏｎｔｒｏｌｇｒｏｕｐａｎｄ４０（range３－５）ｉｎｔｈｅＭＲＦｇｒｏｕｐ、Thisdifferencewas

statisticaUysignificant（ｐ＜OO5byMann-WhitneyUtest)．TheMRFgroupratsshowed 

asignificantlyhigherincidenceofageneralizedtonicseizurewithaprolongedloss 

ofposturalcontrol（＞４sec,range５－１８sec）thanthecontrolsduringstage5seizures 

(3／３ａｎｄＯ／６，respectively；ｐ＜Ｏ・O5bychi-squaretest)．Ｆｉｇ３ｉｓａｎｅｘａｍｐｌｅｏｆ

ａｓｔａｇｅ５ｓｅｉｚｕｒｅｉｎｔｈｅＭＲＦｇｒｏｕｐ． 
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Ｂｏｔｈａｔ２４ｈｏｕｒｓａｎｄａｔ３０ｄａｙｓａｆｔｅｒＡMYkindling，MRFrestimulationinduced 

ageneralizedtonic-clonicseizurｅｔｈａｔｗａｓｓｉｍｉｌａｒｔｏｔｈｅ 

ｔｈｅＭＲＦｋｉｎｄlingsession 
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Fig.１．Atypicalseizuredevelopmentinducedbyrepeatedmesencephalicreticular 

formation（MRF)‐stimuIation・Theratdisplayedafterdischa｢ges（AD）１７times．
Ａ：Firststimulation：ADthreshold（ADT）５００１｣Ａ／１sec，abriefgeneralized 

tonicseizure,ＡＤ＝２５sec.Ｂ：SeventeenthstimuIation：ＡＤＴ５００ＵＡ／１sec， 
aproIongedgeneralizedtonic-clonicseizure，ＡＤ＝５５sec．ＬＭＲＦ，ｌｅｆｔＭＲＦ； 
LAMY,Ieftamygdala;LMCQleftmotorcortex;REF,referenceelectrode. 
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Fig.２．Stage5amygdaIa（ＡＭＹ）－kindledseizureinmesencephalic 

reticularformation（MRF)－kindledrat､Ａｔｔｈｅｔｈｉｒｄｓｔｉｍｕｌａｔｉｏｎ 

ｏｆｌｅｆｔＡＭＹ，theratdevelopedastage5seizurewitha 

prolongedlossofposturaIcontrol（１８sec）andgeneraIized 

tonicseizure．ＬＭＲＦ，ｌｅｆｔＭＲＲＬＡＭＹ，ＩｅｆｔＡＭＹ；ＬＭＣ０，１eft 

motorcortex;REEreferenceelectrode. 

Discussion 

MRF-kindledratsshowedaprogressivechangeinthebehavioralseizu1℃patternand 

prog1℃ssiveADgrowthmvolvmgthemotorcortex，Furthermo1℃，ｔｈｅＭＲＦ１℃stimulation 

experimentmdicatedthattheincreasedseizuresusceptibilityestablishedbyMRFkindling 

waspersistent・ThesefindingsindicａｔｅｔｈａｔｔｈｅＭＲＦｃａｎｂｅｋｉｎｄｌｅｄｅｆｆｅｃtively・

IntheAMYkindlingexperiment,MRF-kindledratsreachedstage5significanUyfaster 

thanthecontrolgrouprats・Ｔｈｉｓｆｉｎｄｉｎｇｓｕｐｐｏｒｔｓｔｈｅｈｙｐｏｔｈｅｓisthatthevertical

(limbic-brainstem）ratherthanhorizontalpathways（interlimbicpathwaythroughthe 

fOrebramcommissures）arecrucialforthedevelopmentoftheAMYkindling（Wada 

andOsawa,1974;WadaandSato，1974,1975；Cain，１９８５；Ｒａｃｍｅｅｔａ1.,1986).TheMRF 

-kindledgroup,ｏｎｔｈｅｏｔｈｅｒｈａｎｄ，hadasignificantlyhigherincidenceofatonicselzure 
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associatedwithaprotractedlossofposturalcontrol（＞４sec，range５－１８sec）as 

comparedwiththecontmlgroupdulingstage5seizures，suggestmgthatAMYkindling 

utilizestheincreasedseizuresusceptibnityofthebrainsteminducedbytheprevious 

MRFkindling、

ＷｅｃｏｎｃｌｕｄｅｔｈａｔｔｈｅＭＲＦｃａｎｂｅｋｍｄｌｅdeffectively，ａｎｄthatMRFkindlinghas 

afacilitoryｉｎfluenceonsubsequentAMYkindling． 
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Ｗｅｅｘａｍｉｎｅｄｔｈｅｅｆｆｅｃｔｏｆｒｅpeatedmesencephalic1℃ticularfOrmation(MRF)－stilnulation 

anditsinfluenceonsubsequentamygdala（ＡＭＹ）kindlinginrats（ｎ＝６)．Fiveto22 

dailyMRFstimulationsatanafterdischarge（ＡＤ)－mducmgthreshold（２００－５００ACA， 

６０Hzbiphasicsquarepulses，１sec）producedaprogressiveincreaseinADduration 

andrecruitmentofbehavioralseizures・AlthoughthemitialstimUlationelicitedonlya

brieftonicselzure，thefinalstimulationproducedaprolonged，generalizedtonic-clonic 

selzure（GTCS)．SubsequentAMYkindling(３ｏｆ６ｒａｔｓ）FesultednotonlyinmoTempid 

kindling，butalsomtonicseizureassociatedwithaprolongedlossofposturalcontrol 

(５－１８sec）notobservedinanimalsundergoingAMYkindlingwithoutpreviousMRF 

kindling（ｎ＝６)．Furthelmo1℃,MRFrestimulation（２ｏｆｔｈｅ３ＭＲＦｇｒｏｕｐｒａｔｓ)，ｂｏｔｈ 

ａｔ２４ｈｏｕｒｓａｎｄ３０ｄａｙｓａｆｔｅｒＡＭＹkindling，ｉｎｄｕｃｅｄＧＴＣＳｔｈａｔｗａｓｓｉｍｉｌａｒｔｏｔｈｅ 

ｆｉｎａｌＧＴＣＳｏｆｔｈｅＭＲＦｋｉｎｄｌｉｎｇｓｅｓｓｉonThesefindingsindicatethattheMRFcan 

bekindledeffectivelyandthatsubsequentAMYkindlingutilizestheproconvulsant 

neuroplasticchangesthathavebeenalreadyestablishedbyMRFkindling． 

－６５－ 


	cover
	2009年08月20日13時04分11秒

