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ABSTRACT

Brainperfusionindices(BPIS）with1231-Iomazenil，radioreceptorligandof

benzodiazepinereceptor，Werecalculatedusingradionuclideangiographyand

graphiCalanalysis・SixteenpatientswithepilepsyandｏｎｅｏｆＰｉｃｋ，sdisease

wereexaminedwiththistracerandwith99抑Ｔｃ－ＨＭＰＡＯ，thetracerfor

estimatingcerebralbloodflow、BPIsof1231-Iomazenilwerecorrelatedwith

thoseof99mTc-HMPAO、TheregressionlineequationwasY＝0.459*Ｘ

＋5.58(X,HMPAO-BPI;Ｙ，Iomazenil-BPI;、＝34,ｒ＝0.578,ｐ＜0.001)．Brain

bloodvolumeindices（BVIs）werealsocalculatedsignificantcorrelationwas

obserbedbetweenbothtracelsThisresultshowsthatinitialkineticsofboth

tracersaresimilaranditispossibletoestimatebrainperfusionwith1231-

IomazeniLThismethodisusefulforsimultaneousevaluationofepileptic

focusandcerebralbloodflowlevelintheepilepticpatient．

し

ＫＥＹＷＯＲＤＳ

Iodine-1231omazenil，Techlletium-99mhexamethylpropyleneamineoxime，Brain
perfUsion，Benzodiazepinereceptor．

ｌＮＴＲＯＤＵＣＴＩＯＮ

ＩｔｉｓｎｏｔｅａｓｙｔｏｄｅｔｅｃtepileptiCfocusofpartial

epilepsyevenusingelectmencephalography，Ｘ－

ｒａｙｃｏｍｐｕｔｅｄｔｏｍｏｇｒａｐｈｙｏｒｍａｇｎｅｔｉｃ

ｒｅｓｏｎａｎｃｅｉｍａｇｉｎｇ・Ｎｕｃｌｅａｒｍｅｄｉｃｉｎｅ

ｍｅｔｈｏｄｓ，suchasregionalcerebralmatabolism

ofglucosewith1BF-fluorodeoxyglucoseby

positronemissiontomｏｇｒａｐｈｙｏｒｒｅｇｉｏｎａｌ

ｃｅｒｅｂｒａｌｂｌｏｏｄｆｌｏｗｗｉｔｈ９９ｍＴｃ－

ｈｅｘａｍｅｔｈｙｌｐｒｏｐｙlｅｎｅａｍｉｎｅｏｘｉｍｅ（99獺Ｔｃ－

ＨＭＰＡＯ)bysinglephotonemissioncomputed

tomography(SPECT)areappliedtothe

diagnosisofepilepsy・Butdecreaseofmetabolic

rateofglucoseorthatofcerebralbloodflow

issecondarychange，Morespecifictracersare

expectedtobedeveloped・

Ｄｉｓｔｕｒｂａｎｃｅｏｆｔｈｅｉｎｈｉｂｉｔｏｒｙｓｙｓｔem

associatedwithgamma-aminobutｙｒｉｃａｃｉｄ

(ＧＡＢＡ）mtheepilepticfocusisreported1)．

'２３１－Ｉｏｍａｚｅｎｉｌｉｓａｎａｎｔａｇｏｎｉｓｔｏｆ

ｂｅｎｚｏdiazepine(BZ)receptorthatiscoupling

withGABAreceptor(ionophorecomplex2))．So

reductionofbindingofthistracerrepresents

possibilityofepilepticfocus．
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Otherthanreceptordensity，thecerebral

bloodflow（CBF)measurementisimportantin

epilepticpatients・Weexaminedpossibilityof

estimatｉｎｇｇｌｏｂａｌＣＢＦＩｅｖｅｌｕｓｉｎｇ

ｒａｄｉｏｎｕｃlideangiographywith1231-Iomazenil

bycomparingwith99mTc-HMPAO．

ｆｏｌｌｏｗｅｄｂｙＳＰＥＣＴ・Dataacquisitionand

analysiswereｐｅｒｆｏｒｍｅｄｕｓｉｎｇｔｈｅｓａｍｅ

ｍｅｔｈｏｄｄｅｓｃｒｉｂｅｄｉｎｔｈｅｐｒｅｖｉｏｕｓｓｔｕｄｙ６)．

ＢＰＩａｎｄＢＶＩｏｆｅａｃｈｈｅｍｉｓｐｈｅｒｅｗｅｒｅ

ｃａｌｃｕｌａｔｅｄｂｙｇｒａｐｈｙｃａｌａｎａｌｙｓｉｓｏｆ

angiographicdata．

SUBJECTS

Seventeenpatients（９male，８female）aged

l9-62years（ｍｅａｎ３６．２yeals±ＳＤ、１１．２years）

wereexamined･SixteenhadePilepsy，and

onehadPick，sdisease．

2）BZreceptorBtudy

Radionuclideangiographywasperformedby

intravenｏｕｓｂｏｌｕｓｉｎｊｅｃｔｉｏｎｏｆｌ６７ＭＢｑｏｆ’231-

10ｍazenilintotherightbrachialvein,ｆｏｌｌｏｗｅｄ

ｂｙＳＰＥＣＴ・DataacquiSitionandanalysis

wereｐｅｒｆｏｒｍｅｄｔｈｅｓａｍｅａｓ９９ｍＴｃ－ＨＭＰＡＯ、

Astheangiographicimagesofl231-Iomazenil

arelowcountrateandverynoisy，eachframe

ismultipliedbylO，ｔｈｅｎsmoothedbynine

pointsmoothing・BPIandBVIwerealso

calculated．

METHODS

Z1heoJRy：

Ｔｈｅｔｈｅｏｒｅｔｉｃａｌｍｏｄｅｌｏｆｂｌｏｏｄ－ｂｒａin

exchangepreviouslyreportedwasemployedin

thisstudy3-5)．Intheunidirectionaltransfer

process，brainradioactivityasafunctionof

time,Ｂ(t),wasexpressedasfollows：

Ｂ(t)-Ku･ﾉ(`A(r)｡r+Vn.A(t）（１）
whereＡ(t）isthearterialactivityasa

fUnctionofmeasurementtime(t)，ｒｉｓｔｉｍｅ,Ku

istheunidirectionalinfluxratｅｊＶｎｉｓｔｈｅ

ｉｎｉｔｉａｌｄｉｓｔｒｉｂｕｔｉｏｎｖｏｌｕｍｅｆｏｒｔｈｅｔｒａｃｅｒ・

DividingEquation(1)ｂｙＡ(t)yields

3）ＣｏｒｒｅｌａｔｉｏｎｏｆＢＰＩａｎｄＢＶＩ

ＣＢＦｓｔｕｄｙａｎｄｒｅｃｅｐｔｏｒｓｔｕｄｙｗｅｒｅ

ｐｅｒｆｏｒｍｅｄａtthemtervalof3-797days（mean

l48days±Ｓ､D232days)．ＣｏｒｒｅｌａｔｉｏｎｏｆＢＰＩ

ａｎｄＢＶＩｏｆｅａｃｈｈｅmisphereofbothtracers

werecalculate｡．

ＲＥＳＵＬＴＳ

ＣｏｒｒｅｌａｔｉｏｎｏｆＢＰＩｓｏｆｂｏｔｈtracersareshownin

Figl・Theregressionlinewasy＝0.459*ｘ

＋5.58(l7subjects,、＝34,r＝0.578,ｐ＜0.001）

CorrelationofBVIsofbothtracersａｒｅｓｈｏｗｎｉｎ

Ｆｉｇ２・Theregressionlinewasy＝0.844*ｘ

＋1.63(17subjects,、＝34,r＝0.678,ｐ＜0.001）

鶚北.｣11会{;竺川 (2)

ThegraphicalapproachbyplottmgB(t)/Ａ(t）

versusノ6Ａ(r)dで/Ａ(t）ｆｒｏｍｅａｃｈｇｒＯｕｐｏｆｄａｔａ

ｇｉｖｅｓａｕｎｉｄｉrectionalinfluxrateofKuasa

slopｅｏｆａｓｔｒａｉｇｈｔｌｉｎｅａｎｄＶｎａｓｔｈｅｏｒｄｉnate

interceptofthisline6)．Absolutevaluesof

meanCBF(ｍCBF）andbrainbloodvolume

index(BVI）werecalculatedfromKuandVn．

､Weevaluatedandcomparedabsolutevaluesof

bothparameterswith1231-Iomazenilandwith

９９ｍＴｃ－ＨＭＰＡＯ．

DISCUSSION

Brainperfusionindex（ＢＰＩ）ｏｆ９９”Tc-

HMPAOhighlycorrelateswithmeancerebral

bloodflowcalculatedwithl33Xeinhalation

method6)．Ｔｈｉｓｉｎｄｅｘｒｅｐｒｅｓｅｎｔｓｉｎｉｔｉａｌ

ｃｌｅａｒｅｎｃｅｏｆｔｈｅｔｒａｃｅｒｆｒｏｍｂｌｏｏｄｔｏｔｈｅbrain

tissue・Ｉｎｔｈｉｓｓｔｕｄｙ，significantcorrelation

wasobservedbetweenBPIofl231-Iomazeniｌ

ａｎｄｔｈａｔｏｆ９９加Ｔｃ－ＨＭＰＡＯ、Ｔｈｉｓｒｅｓｕｌｔ

ｓｈｏｗｓｔｈａｔｐｏｓｓｉｂｉｌｉｔｙof1231-Iomazenilto

estim2tecerebralbloodflow、

Brainbloodvolumeindices(BVIs）ｏｆｂｏｔｈ

DaZZZaCqHi8i範ＤＦＤα"ｄα"αlZ'8is：

1）CBFBtudy

Radionuclideangiographywasperfonnedby

intravenousboluｓｉｎｊｅｃｔｉｏｎｏｆ７４０ＭＢｑｏｆ

９９祝Ｔｃ－ＨＭＰＡＯｉｎｔｏｔｈｅｒｉｇｈｔｂｒａＣｈｉａｌｖｅin，
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Fig.１ＣｏｒｒｅｌａｔｉｏｎｏｆＢＰＩｂｅｔｗｅｅｎＨＯＰＡＯａｎｄ
ｌｏｍ巫団il

Theregressionlmeequationwasy＝0.459＊

ｘ＋5.58(l7subjects,、＝34,ｒ＝0.578,ｐ＜0.001）

、２４６８１８１２１４

ＢＵＩＤｒＨＭＰｎＤ

Ｆｉｇ`２ＣｏｒｒｅｉａｔｉｏｎｏｆＢＶＩｂｅｔｗｅｅｎＨＭＰＡＯａｎd
IOmazenil

TheregT巳ssionlineequationwasy＝0.844*ｘ

＋1.63(l7subjects,ｎ＝34,ｒ＝0.678,ｐ＜0.001）

(｢acerswerealsocerrelated・Ｆｒｏｍｔｈｅｓｅｔｗｏ

(?()rrelation，initialkineticsofbothtracersin

1hebrainareprobablysimilar・Pharmacokinetic

ilnalysisofthetlaceroftencalculatesKlvalue,or

initialuptakeconstantfrombloｏｄｔｏｔｈｅｂｒａｉｎ･

Ｔｈａｔｉｓｔｈｅｐｒｏｄｕｃｔｏｆｆｌｏｗａｎｄｅｘｔｒａction

lraction．Recentreport1231-IomazenilalsO

calculatesK1value7)．Ｓｏｉｔｉｓａｂｌｅｔｏ

ａｓｔｉｍａｔｅｃｅｒｅｂｒａｌｂｌｏｏｄｆｌｏｗｗｉｔｈ１２３１－

Ｉｏｍａｚｅｎｉｌｔｈｅｏretically・Ａｎｄwecould

evaluatecerebralbloodflowusingradionuclide

angiographywith1231-Iomazenilpractically・

Ｔｈｉｓｍｅｔｈｏｄｉｓｓｉｍｐｌｅｔｏｐｅｒｆｏｒｍａｎｄto

analyze・ItisuSefUltoevaluatesimultaneously

cerebralbloodflowandBZreceptorofhuman

brain．
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ベンゾジアゼピンレセプターイメージング用剤であるl23LIOmaZenil

を用いた脳血流定量の可能性
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ベンゾジアゼピンレセプターリガンドであるl231-Iomazenilを用いてＲIアンジオグ

ラフイを撮像し，グラフ解析法により脳血流指数を算出した。１６例のてんかん患者と
１例のPick病の患者を対象として,l231-Iomazenilによる脳血流指数(Y)と,脳血流用
剤である，，鯛Ｔｃ－ＨＭＰＡＯによる脳血流指数(X)を比較した。両者は相関を示し，相関
式はｙ＝0.459*Ｘ＋5.58(､＝34,ｒ＝0.578,ｐ＜0.001)であった。同時に算出される脳血

液量指数も両者で相関を示し，トレーサとしての初期動態が両者で類似であり，
l231-Iomazenilによる脳血流の定量評価の可能性が示された｡本法は非常に簡便でてん
かん患者の焦点と脳血流レベルを同時に評価でき，有用と考えられた。
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