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　　　New　method　to　calculate　rate　constants
of　kinetics　of　［F－18］2－fluoro－2－deoxy－D－

glucose　（FDG）　in　the　brain　pixel　by　pixel
was　developed．　The　method　uses　t二〇moqraphic
imaqes　for　40　minutes　after　FDG　injection
and　sequential　plasma　FDG　radioactivity
concentrations．　Based　on　the　three　com－
partmen七　model　by　Sokoloff，　a　time　sequence
of　sinqle　pixel　of　the　serial　tomograms　was
represented　by　the　following　equation．

ci（t）＝Af（七）十Bq（C，七）

Three　unknowns，　A，B　and　C，　each　of　which
was　a　function　of　k★s，　was　determined　pixel
by　pixel　employing　the　least－square　method．
Each　rate　constant　and　cerebral　metabolic
rate　of　glucose　were　mapped　pixel　by　pixel．
エttook　about　twenty　minutes　to　calculate
rate　constants　of　five　slices　of　128xl28
image　by　VAXll／750．
　　　In　a　normal　man，　CMRGlc　calculated　by
the　present　method　was　not　different　from
that　by　the　method　using　fixed　k★s．　But　in
some　patients　with　brain　tumor，　rate　con－
stants　were　significantly　larger　than
normal　Values・　Thus，　in　such　a　case，　pixel
k★　values　should　be　calculated　and　hence
CMRGlc　should　be　calculated　using　these
rather　than　fixed　k★　value．

　　　Amethod　for　cerebral　blood　flow（CBF）
measurement　using　an　O－15　CO2　single
breath　inhalation　and　a　posl七ron　emlssion
tomography　was　developed　as　a　clinical
tool．　After　the　single　breath　inhalation
of　30－50　mCi　O－15　CO2，　PET　scan　by
HEADTOME　工1工　for　40　sec　and　continuous
monitor　of　arterial　activity　for　3　min
were　perforrned．　The　arterial　activity
curve　was　scaled　using　a　single　sample
after　the　end　of　the　contlnuous　monitor．
CBF　was　obtained　based　on　a　particle
fraction　principle．　Calculation　was
carried　out　by　the　early　picture　method　by
Iくanno　＆　Lassen’．　　工n　order　to　induce　the

hypercapnia　condition，　100　禽　CO2　gas　was
poured　into　a　face　mask　at　ra七e　of　500
ml／rnin．　Reproducibility　of　the　method　was
measured　with　two　normal　volunteers　and
revealed　less　than　l5　宅　difference　with
the　whole　brain　rnean　CBF．　　CO2　response　of
CBF　was　measured　wi七h　two　volunteers　and　a
patient　with　cerebral　infarction・With
hypercapnia　CBF　changed　7宅per　mmHg　PaCO2
wi七h　a　whole　brain，　but　regionally　it　was
found　that　CO2　response　was　lower　with　the
white　mat七er　（4　審）　than　the　gray　matter
（99）．
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　　　The　pr・cedure・f　dynamic　l　1CO2　P・・itr・n

emission　tomography（PET｝　was　established　and
鑑：2。；；。8hS。9Rv：：：9。d濫：：i。：°：：°鷲きlc

and　were　obtained　using　Head－Tome　III（Shima－
zu）．　Data　sampling　time　was　one　second　and　・t
one　image　took　about　20　seconds．　Usually
16　imaqes　were　ob七ained．　The　accuracy　of
data　sampling　time　was　examined　usinq　air
phantom．　The　blood　clearance　of　l　lC－activity

in　the　artery　was　obtained．
　　　There　were　3　different　patterns　of　dyna－
mic　images　depending　on　the　central　pa七ho－
！篇蒜’至i、Le899。；y霊；設：：e至き；dRlh：，誌t

area　in　the　l　st　imaqe　showed　the　increment
of　R工　uptake　with　time．　The　lesion　of　cere－
bral　malignant　lymphoma　showed　rather　lower
RI　uptake　in　the　first　image　which　entirely
different　fr・m　C1502　imaqe．　But　this　reqi・n

increased　R工　uptake　in　the　next　few　imaqes
whi・h　l。・k　lik・11CO2　im・g・．　The　reqi・n

of　glioma　showed　the　high　blood　volume　by
llCO　image　and　high　R工　uptake　like　C1502
image　which　did　not　chanqe　with　七ime．
　　　The　discrepancy　of　dynamic　imaqes　may
result　from　the　different　pathogenesis　of
central　nervous　system　involvement・
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　　　PET　studies　of　brain　function　map　are
already　reported　but　not　free　from　technical
problems　like　that　subjects　studies　become
very　nervous　in　PET　room　and
for　sensitive　test．　　F－18－DG
life　and　it　is
pre　and　post　stimuli　data　in
The　former　problem　is　solved
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