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Theeffectsofacetazolamide(Diamoxqoncerebralbloodflowandce罐

bralvascularresponsewer巳investigatedusingradionudidean910‐

graphyof99mTc-hexamethylpropyleneamineOximeAbsolutevaluesof

cerebralbloodflow(CBF)andcerebralbloodvOlumeindicesBVI)wer巳
、i

calculatedinlOpatientsWithce正brovasculardiseasesbythegraphi‐

calanalysiS・AfteradministrationofDiamox,significantincreasesofboth

parameterswereobservedChangeratesoｆＢＶＩｗｅｒｅｌａｒｇｅｒｔｈａｎｔｈＯｓｅ

ｏｆＣＢＥＴｈismethodwasconsideredtobeusefultoassessthedrugeffect

oncerebralbloodnowandbloodvoluｍｅ．

ＫＥＹＷＯＲＤＳ

Technetium-99mhexamethylpropyleneamineoxime，Brainperfusion，

Brainbloodvolume，CerebrovacUlardisorder，drugeffect

ＩＮＴＲＯＤＵＣＴＩＯＮ

g9mTc-hexamethylpropyleneａｍｉｎｅｏＸｉｍｅ(g9mTc‐

HMPAO)iswidelyusedfortheevaluationofcere

bralbloodflow(CBF),butmostofpreviousreports

areonlyqualiativaWehavereportedquantita‐

tiveuseofthisradiopharmaceuticalbytheanglo-

graphicmethod1).Thistechniqueisalsoabletoesti‐

mateavascularcomponent,thatiscerebralblood

volume，ofthebrainlnthisreport，drugeffects

onbothparameterswereevaluated

５４years)DiagnoseSwerebasedupontheclinical

histories，neuroligicalsigns，angiography，X-ray

computedtomography(CT)andmagneticres-

onanceimaging(MRI)findingsEightpatientshad

braininfarctionjlsubarachnoidhemorrhage,l

moyamoyadisease．

MnPwIODS

Radionuclideanglographywasperformedby

intravenousbolusinjectionof740MBqof99mTc‐

HMPAOintotherightbrachialvein，ｆｏｌｌｏｗｅｄｂｙ

ＳＰＥＣＴ・Dataacquisitionandanalysiswereper‐

formedUsingthesamemethoddeScribedinthe

preⅥousstudy1LEightpatientsreceivedCBF

SUBJECTS

Tenpatientswithcerebrovasculardiseaseswere

examined,８ｍｅｎａｎｄ２ｗｏｍｅｎ,ａｇｅｄ４１～７３(ｍｅａｎ
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Ｆｉｇ、２Comparlsonofab8olutevalueBofbloodvolume
・indices(BⅥ)ofbefOreandafteradminigtration
ｏｆＤｉａｍｏｘ・ＭｅａｎｖａＩｕｅｏｆＢＶＩｏｆ２０ｈｅｍｉ‐

Bpheresonre8tstudywas7､１±１．５，and
inCrea8edto9､３±2ｄ２ｏｎｓｔｒ巴ssBtudyBigni･

ficantly（p＝0.0001)．Ｍｅａｎｖａｌｕｅｏｆ％ｃｈａｎｇｅ
ｏｆＢｗｗａｓ３４､1±30.2％．

ＣＢＦｒｅｓｔＣＢＦｓｔｒｅｓｓ

Ｃｏｍｐａｎ８ｏｎｏｆａｂｓolutevaluesofmeancere・
●

brEblbloodnow（ｍCBF）ofbefOreandafter
ndminiBtratioｎｏｆＤｉ２ｍｏｘ・Ｍｅａｎｖａｌｕｅｏｆ

ｍＣＢＦｏｆ２０ｈｅｍｉｓｐｈｅ正Bonthebaseline8tudy

was40.1±5.0ml/1009/ｍiｎ（mean±8...)，and
increasedto43､5±3.9ml/1009/minonstre8S
study8ignifiCantly（p＝0.0005)．

Fig.１

strationofthedrugs，ａｎｄ％changeswere

culated．

calstudiesonseparatedays，firstlywithoutadmini‐

strationofacetazolamideのiamox⑧;baselinestudy）

andsecondlywithit（post-Diamoxstudy）at4-11

daysinterval，andconsectiveCBFstudiesbefore

(baselinestudy）ａｎｄafter（post-Diamoxstudy）

administrationofacetazolamidewereperformede

in2patients、

Thetheoreticalmodelofblood-brainexchange

previouslyreportedwasemployedinthisstudy2)-4)．

Intheunidirectionaltransferprocess，brainradio‐

activityasafunctionoftime,Ｂ(t),wasexpress

edasfollows：

ＲＥＳＵＬＴＳ

ＴｈｅｍｅａｎｖａｌｕｅｏｆｍＣＢＦｏｆ２０ｈemisphereson

thebaselinestudywas4ql±5.0ｍl/1009/ｍｉｎ(mean±

S､..，rangingfrom325to499ml/1009/ｍin)，and

increasedto43､5±3.9ｍl/1009/ｍiｎ（37.ｌｔｏ５０６５ｍｌ／

1009/ｍin）onthepost-Diamoxstudysignificantly

(ｐ＝0.0005).Ｔｈｅｍｅａｎｖａｌｕｅｏｆ％ｃｈａｎｇｅｏｆｍＣＢＦ

ｗａｓ９､２±9.4％(－４ｔ027.3％；Fig.１)．

ＭｅａｎｖａｌｕｅｏｆＢＶＩｏｆ２０ｈｅｍｉｓｐｅｒｅｓｏｎｒｅｓｔｓｔｕｄｙ

ｗａｓ7.1±1.5(466ｔｏ10.1),ａｎｄinc正ａｓｅｄｔｏ９､3±2.2

(6.4t012.5)onstressstudysignificantly(p＝0.0001)．

Ｍｅａｎｖａｌｕｅｏｆ％ｃｈａｎｇｅｏｆＢⅥｗａｓ34.1±30.2％

(-19.1ｔｏ81.0％；Fig.２)．

PercentageChangesofBVIwerelargerthanthose

ofmCBFinmostpatientsRelationshipbetween

bothparameterｓｏｆｅａｃｈｐａｔｉｅｎｔｗａｓｓｈｏｗｎｉｎ

Ｆｉｇｕｒｅ３．

B(0=ku.ⅢA(冠)⑪+V・・A(t） (1)

ｗｈｅｒＥＡ(t）isthearterialactivityasafunction

ofmeasurementtime(t),Tistime,ｋｕｉstheunidirec

tionalinflUXrate，Vnistheinitialdistribution

voluｍｅｆｏｒｔｈｅｔｒａｃｅｒ・DividingEqUation（１）ｂｙ

Ａ(t)yields

旦旦=k鰹.』竺幽十V, （２）

Ａ(t）Ａ(t）

ＴｈｅgraphicalapproachbyplottingB(t)/Ａ(t）

versusfromeachgroupbfdatagivesanunidirec‐
ｔｉｏｎａｌｉｎｆｌｕｘｒａｔｅｏｆｋｕａｓａｓｌｏｐｅｏｆastraightline

andVnastheordinateinterceptofthislineI)．

AbsolutevaluesofmeanCBF（ｍCBF）andcere

bralbloodvolumeindex(BVI)werecalculatedfrom

kuapdVn1).Weevaluatedabsolutevaluesofboth
parametersonconditionwithandwithoutadmini．

DISCUSSION

GraphicalanalysisforquantitationofCBFgives

twoparameters,thefirstoneisunidirectionalinflux

rateconstant（ku),whichisgivenasaslopeofa

straighｔｌｉｎｅｏｆｔｈｅｐｌｏｔ,andtheotheristheinitial

distributionvolumeforthetracter(Vn),givenas

theordinateinterceptoftｈｅｐｌｏｔｔｅｄｌｉｎｅＴｈｅｕｎｉｔｓ

ｏｆｋｕａｎｄＶｎareROIbrainsize/ROIarotasize/sand

ROIbmlnsize/ROI…asize,respectively1)(ROI,rcgion

－４０－
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(%）
occuredpossiblybecauseofthenonproportiona-

lityofHMPAOOurnewapproach，significant

increaseofCBFandBVIwereobservedafter

administratioｎｏｆＤｉａｍｏｘ・Thismethodwascon‐

sideredtobeusefultoassessthedrugeffecton

cerebralbloodnowandbloodvolume．
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％ChangeofBloodVolumelndex

Fi9.3CorTelationof％changcbetweenbIoodvolume
index(BVI)andcerebralbloodflow(CBF)befDre
andafteradmini8trationofDiamox．

ｏｆinterest)．Itisnecessaryforclinicalusefulｎｅｓｓ

ｔｏｃｏｒｒｅｃｔｋｕａｎｄＶｎｂｙｔｈｅｒａｔｉｏofROIbralnsize

toROIar｡[asizeAftercorrectionbytheratioｏｆＲＯＩ

ｓｉｚｅ，ｗｅｃａｌｌｔｈｅｃｏｒｒｅｃｔｅｄｋｕａｓｂｒａｉｎｐｅｒfusion

index(BPI),ａｎｄｔｈｅｃｏｌＴｅｃｔｅｄＶｎａｓｂｌｏｏｄｖｏｌｕｍe

index(BVI).HemisphericBPIvaluesshowedhighly

significantcorrelationwithhemisphericalmean

CBFobtainedfroｍ１３３ＸｅＣＢＦＳＰＥＣＴｓｔｕｄｙ１)．Ｓｏ

ｗｅｃａｌｃＵｌａｔｅＣＢＦｖａｌｕｅｆｒｏｍＢＰＩｕｓingregres‐

sionlineequation

ThevasodiatoryeffectDiamoxismediatedby

inhibitionofcarbonicanhydrase5)-7)．Thisinhibi‐

tionhasbeensuggestedtoproduceanincreaseof

CBFbypHreduction，similartotheeffectsof

breathingcarbondioxide8)．Innormaltissue，this

reactionissmoothlyoccurred，butatthereglon

perfusedbyaterosclerosedvessels,thisreactionis

poor・Ｓｏｐｅｒｆｕｓｉｏｎｏｆｔｈｉｓａｒｅａｍｉｇｈｔｂｅｄｅcreased

onadministrationofDiamoｘｄｕｅｔｏｓｔｅａｌｐｈｅｎｏ‐

ｍｅｎｏｎ・

Wepreviouslyreportedquantitativedetermina‐

tｉｏｎｏｆＣＢＦｕｓｉｎｇａｎＳＰECTimagesubstraction

tecmlique9).Butbythismethod,underrestima-
tionofCBFafteradministrationofDiamoxwas
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99mTcHMPAORIアンジオグラフィを用いたアセタゾラミドによる脳血流変化

および脳血管反応性の定量評価

辻志郎，高山輝彦肌松田博史，絹谷啓子，

隅屋寿，久慈一英，利波紀久，久田欣一，

東壮太郎，池田清之，山下純宏

要旨

脳血流およ〔N猶血管におよぼすアセタゾラミド(ダイアモックスｑの効果を,omTc-HMPAO

によるRIアンジオグラフィを用いて定壁評価した。１０例の脳血管障害患者につい

てPatlakplot法を用いて脳血流の絶対値と脳血液曇指数を求め,アセタゾラミド

投与前後で比較した。脳血流，脳血液趣指数とも，アセタゾラミド投与により有

意の増加を認めた。また両者の変化率の比較では，脳血液堂指数の方が大であっ

た。本法は脳血流，脳血液型におよぼす薬剤の効果を評価するのに有用と考えら

れた゜
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