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Accumulation of Exogenous 45Ca after Middle Cerebral Artery Occlusion  
in Rats
(ラットに於ける中大脳動脈閉塞後の外因性45Ca蓄積)
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Abstract

Thedistributionofexogenous4sCainthefocalischemiaratmodel(middlecerebralarteryocclusion）
wasstudiedusing45Caautoradiography・High45Caaccumulationswereobservedinthefrontalcortex
andcaudate-putamencorrespondingwithmorphologicaldamageshownbyHEstaining・Regional

45Caconcentrationswerecalculatedfromtheopticaldensityonthe45Caautoradiograms・Rapidup‐
takeof45Caintheischemicbrainoccurredduringthefirst5hours，andcontinuedmoreslowlybe‐
tween5and24hoursafterischemia・Theareaof45Caaccumulationwasalsoexpandedbetween5and
24hours､Anareaoflow45Caconcentrationaroundtheareaofhighaccumulationdeveloped5hours
afterischemia,whichpresumablyaccumulated45Cabetween5and24hoursafterischemia・Thelower
concentrationof45Caintheperipheryofischemiamayresultfrom:１)adecreaseinthetotalamount
ofcalciumduetonarrowingofextracellularspaceaccompaniedbycytotoxicedema,and2)delayedac‐

cumulationofexogenous45CaduetoreducedclearanceofextracellularHuid・
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IntrO伽ction

Recently，theimportanceofcalciumionstothe
neuronalfunctionhasbeendemonstrate｡､9）The

mechanismsthatultimatelyleadtoischemiccell

deathareunknown,5''4）butcalciumuptakeby
ischemictissueiscriticalintheprocessofirreversible
．．3,5,7,'4)andabnormalcalciummetabolismwilllnJury，

initiatepathophysiologicalchangesandcontributeto
neuronalinjury,9）Severalstudiesinvestigating
neuronaldeathhaveusedthe45Caautoradiographic

techniqueinatransientischemicmodel.s''0)Dienel5）
showedthatpostischemicregiona１４℃aaccumula-
tionislocalized,time-dependent,andcoincideswith

theextentofmorphologicaldamage,while45Cawas
clearedfromuninjuredorreversiblyinjuredtissue・

However，therelationshipbetweenexogenous45Ca
accumulationandhistologicalchangesafterperma‐

nentfocalischemiaisnotwellknown・Ｔｈｉｓstudy

assesseddisruptionandchangeinneuronalcalcium

homeostasiscausedbymiddlecerebralartery(MCA）

occlusioninrats，using45Caautoradiographyto
measureregionalchangeintheconcentrationofex‐

OgenOUS45Ca・

MaterialS川dMethods

MaleSlcWistarratsweighing250-300gwere

anesthetizedｗｉｔｈ1％halothaneinair/oxygen2:１

ｍixturewithspontaneousbreathing・Apolyethylene
catheterwasinsertedintothefEmoralveinfbr45Ca

administration・Leftsubtemporalcraniectomywas

performedusingamicrodrill・Afteropeningthedura
withafineneedle,theMCAwasdissectedfreefrom

thepia-arachnoid,Thearterywascoagulatedbelow

therhinalfissurewithabipolarradiofrequencyelec‐

tricalcurrent，thendividedwithscissorstoensure

permanentocclusion・Immediatelyafterwound
closure，200鰹Cｉｏｆ４ｓＣａ（Dupont/NENResearch
Products，Boston，Mass.，Ｕ､Ｓ,Ａ・；specificactivity

l8・l4mCi/mgCa)wasinjectedthroughthecathe‐

tersintothefemoralvein､Sevenrats(Groupl)were

decapitated5hoursafter45Caadministration，and
anothersevenrats(Groupll)２４hourslater,after

thecollectionofbloodsamplesfromthejugular
veinunderetheranesthesia・Likewise，threerats
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