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Relationship Between 22Na Distribution and Cerebral Blood Flow in  
Ischemic Gerbil Brain
(虚血性アレチネズミ脳における22Na分布と脳血流との関係)
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SodiumtransportintheearlypostischemicperiodwasstudiedusingMongoliangerbilswithrightcom‐

moncarotidarteryligation.{22Nalsodiumchloride([22Na]NaCl)wasinfUsedimmediatelyafter,lOminutes
before,and4hoursbeforecarotidligation,andthe22Nadistributionwasmeasurｅｄｉｎｓymptomatic
animalsbyautoradiographylhourafterischemia・RegionalcerebralbloodHowwasdeterminedby

[l4Cliodoantipyrineautoradiography・Thespecificgravityofthebrainwasmeasuredinsymptomatic
gerbilsland2hoursaftercarotidligationbyagradientcolumn､Ｔｈｅｒｅｗａｓａｌｏｗｕｐｔａｋｅｏｆ22Nain
theischemiccoreandahighuptakeintheischemicperipherywhenthetracerwasgivenlOminutes

befbreorimmediatelyafterischemia・Incomrast,tracergiven4hoursbeforeischemiashowedanin‐

creasedradioactMtyinboththeischemiccoreandperiphery,Itissuggestedthatincreasedsodiｕｍｉｎ
ｔｈｅｉｓｃｈｅｍｉｃｃｏｒｅｉＳｄｕｅｔｏａｄｅｃreasedsodiumclearanccrateandincreasedsodiumintheischemic

peripheryisduetosomeactivetransportprocess・
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Introduction

Klatzo'sclassificationofcerebraledema8）into

vasogenicandcytotoxicedemahasbeenwidelyac‐
cepted・Arecentstudyofcerebraledema4)usinga
modifiedspecificgravitymeasurementmethodshow‐
edabnormalfluidaccumulationinischemicbrain

tissuewithin5minutesofarterialocclusion．No

bloodproteinortracerextravasationwasobserved
inthisstage､7)Theinitialstagesofischemicedema
canthereforebeconsideredcytotoxic・

Thepathogenicmechanismofischemｉｃｂｒａｉｎ

ｅｄｅｍａｉｎｔｈｅｅａｒｌｙｐｈａｓｅｍａｙbeasodiumpump

failurecausedbyacriticalreductionincerebral

bloodHow（CBF).6''0)Sodiumpumpfailureresults
inaninHuxofextracellularsodiumintotheintra‐

cellularcompartment;theextracellularsodiumisre‐

placedbythesodiumintheplasma､6'20)Thesodium
concentrationthereforeincreasesinthebraintissue・

Ｔｈｅｍｏｖｅｍｅｎｔｏｆｗａｔｅｒｉｓｔｈｏｕｇｈｔｔｏｄependon

thesodiumconcentrationgradient・Theseexperi‐

mentsweredesignedtostudythemovｅｍｅｎｔｏｆｓｏ‐

diumintheearlypostischemicperiｏｄｂｙＩ２２Ｎａ]so‐
diumchloride(I22Na}ＮａCl)autoradiography．
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MaterialsandMethods

MaleMongoliangerbilsweighing60-80gmwere

anesthetizedwith1.5％halothane､Ｔｈｅｒｉｇｈｔｃｏｍ‐
moncarotidarterywasexposedthroughaventral

midlinecervicalincision，isolatedfromadjacent

nervesandvessels，anddoublyligatedwith4-0silk

sutures・Afterwoundclosure，ｔｈｅａｎｉｍａｌｓｗｅｒｅａｌ‐

1owedtorecoverfromtheanesthesia,Thirtyminutes

afterligation，thegerbilswereobservedforneuro‐

logicalsymptomsandclassifiedassymptomaticor

asymptomaticaccorｄｉｎｇｔｏｔｈｅｓｔｒｏｋｅｉｎｄｅｘｏｆ

ＯｈｎｏｅＭ/､'6)Symptomaticanimalsonlywereused
fortheautoradiographyandbrainspecificgravity
measurement．

1．MeaSurementofregionalCBF(rCBF）

rCBFwasmeasuredbythequantitativeauto‐

radiographictechniqueusing｛l4qiodoantipyrine
(Il4CllAP)lhouraftercarotidligationasdescribed
previously・'8）Ｔｅ、〃Ｃｉｏｆ｛'4ClIAPwasinjected
throughthefemoralveinforlminuteataconstant

infusionrate、Arterialbloodwassampledevery6-8

secondsduringtracerinfusiontodeterminethe

['4CllAPconcentrationbyliquidscintillationcount‐
ing・Attheendoftracerinfusion，ｔｈｅｇｅｒｂｉｌｗａｓ
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