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　　　CT，　EEG　and　PET　with　l　1C－glucose　and　－CO2
were　performed　on　a　six　year－old　qirl　with
tuberous　sclerosis　｛TS）　who　had　psychomotor
retardation，　epilepsy　and　skin　lesions．　　CT
showed　periventricular　calcification　and
moderate　dilatation　of　left　lateral　ventri－
cle．　EEG　revealed　multifoci　of　spike　and
wave　complexes　on　the　left　frontal　and
parietal　areas．　　In　con七rast　七〇　that，　PET
with　l　IC－CO2　disclosed　diffuse　low　uptake
in　the　left　hemisphere．
　　　From　the　experimetal　study　by　using　rat，
ingested　l　lC－glucose　was　metabolized　mostly
into　organic　acids　in　the　Krebs　cycle　in
the　brain　within　20　minuセes．　After　l　IC－CO2
gas　inspiration　for　3　minutes　in　the　natural
condition，　11C－activity　was　counted　in　the
rat　brain　mos七ly　in　the　acid－1abile　fraction
（958）．

　　　Different　findings　of　PET　with　l　IC－CO2
and　qlucose　may　be　reflected　in　the　under－
ling　brain　pathology　of　the　TS　such　as
sclerotic　brain　lesions．

　　　We　have　been　studying　the　myocardial　up－
take　of　F－18　FDG　under　the　fed　and　fasted
states，　and　clarified　七hat　the　myocardial
uptake　of　F－18　FDG　was　supressed　in　eariy
stage　of　fas七inq．　　This　result　represents
tha七　the　rnyocardium　is　entirely　different
frorn　brain　in　the　qlucose　metabolism．　We
inves七iqated　the　correlation　between　F－18
FDG　uptake　and　blood　glucose．　Because　the
dietary　state　of　the　rats　was　not　controled
deliberately　in　廿lis　experiment，　a　wide　range
of　blood　glucose　concentration　was　obserbed，
frorn　70　七〇　199　rng令．　　Myocardial　uptake　of

F－18　FDG　was　almost　unchanged　under　abou七
120　rngも　of　blood　glucose　concentration，　then
increased　steeply　with　increasing　blood　glu－
cose．　　But　the　effects　of　insulin　and　glucose
load　did　no七　agree　with　this　correlation
pa七tern．　　By　glucose　load，　myocardial　uptake
of　F－18　FDG　increased　sliqhtly　with　increas－
inq　blood　qlucose．　On　the　other　hand，　insu－
lin　increased　myocardial　uptake，　even　if
blood　glucose　concentration　was　low．　These
results　reflect　the　capability　of　the　myo－
cardium　to　utilize　alternative　substrates，
such　as　free　fatty　acids　and　lactic　acid，
tO　meet　itS　enerqy　requirementS．
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　　　Dynamic　metabolism　of　inspired　l　lC－CO2
is　necessary　for　understanding　the　PET　find－
inqs　with　l　IC－CO2．　We　investigated　the
blood　metabolites　of　inspired　l　lC－CO2　in
human　and　rat．　Blood　clearance　of　normal
volunteer　after　l　IC－CO2　bolus　inspiration
showed　3　phases．　Effective　half　life　of
lst　phase　was　within　a　minute，　that　of　2nd
phase　5．5　min　and　that　of　3rd　phase　was　17
min．　Blood　was　treated　with　trichloracetic
acid（TCA）．　Acid－labile　fraction　｛11C－CO2，
H2CO3，　HCO3－）　was　869，　acid－soluble　fraction
（orqanic　fraction）10亀　and　acid－insoluble
fraction　4亀．
　　　Animal　study　by　using　Wistar　rat，　placed
into　a　qlass　container，　exposed　to　llC－CO2
qas　for　5　mint　was　performed　basically　with
the　same　methods　of　human　study．　The　com－
position　of　three　fractions　of　blood　七reated
with　TCA　was　almost　the　same　as　that　of
human．　Further　analysis　of　acid－soluble
fraction　by　usinq　double　column　methodワ
newly　developed　（Dowex　AG－1　and　Dowex　50W｝
showed　major　incoporation　of　l　lC－activity
into　the　glucose　〔41．62）　and　urea　（44．1亀｝．

Radio－liquid　chromatoqraphy　of　acid　soluble
fraction　on　Aminex　HPX－87H　colurnn　showe’d
two　peaks　which　was　confirmed　as　glucose
and　urea　by　14C－qlucose　and　urea　as
standards　on　the　same　column．
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　　　We　have　developed　a　sirnple，　highly
efficient　and　rapid　technique　for　labeling　a
microsphere　with　generator　produced　positron
emitter　Ga－68　for　positron　tomography　Of　the
liver．　　Ga－68　was　eluted　from　the　generator
with　a　solution　Of　disodium　ethylenediamin－
tetraacetic　acid　and　converted　to　the
ch10ride　forrn　using　a　modification　method　by
Carlton　and　Heyes．　　From　the　studies　of　the
effect　of　pH　on　the　binding　of　Ga－68　to
microspheres，　the　optimum　pH　was　5．O　to　5．5．
Ga－68　1abeling　ratio　obtained　at　the　optimum
ph　was　Over　95％．　A　lOmM　of　acetate　buffer
system　was　used　to　have　a　rapid　technique
for　labeling．　　A　total　preparation　time　for
Ga－68　1abeled　microspheres　was　shortened
within　half　an　hour．　Tissue　distribution
and　toxic　studies　with　this　scanning　agent
were　examined　using　experimental　animals　（at
15，　30　and　60　min．　after　adrninistration）．

Finally，　the　crOss　section　images　of　the
liver　in　rabbits　and　dogs　with　Ga－68　ユabeled
microspheres　were　obtained　using　positron
camera　（HEADTOME　and　POS工TROGICA）．　And　they
were　compared　with　those　images　obtained
using　conventional　gamma　camera　equipPed
with　eollimepor　for　high　energy　（Hitachi
Ga㎜a－View）．　Thus，　we　have　completely
finished　the　preclinical　studies　of　this　new
method　for　labeling　microspheres　with　Ga－68．
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