S : ECT, Cyclotron, NMR

S-1.
430

BASIC INVESTIGATION OF QUANTIFIABLE POSITRON
AUTORADIOGRAPHY.

M.Kameyama, R.Shirane, Y.Tsurumi, J.Suzuki,
*R.Iwata and *T.Ido. Division of Neurosur-
gery, Institute of Brain diseases,
*Cyclotron Radioisotope Center, Tohoku
University, Sendai,

We have recently reported the basic
principle, procedure and application of
multiple labeled autoradiographic technique
using positron emitting radionuclide tracer.
However, there still remains some problems
before establishing the quantitative proce-
dure of the positron autoradiography. We
made the experiment to solve the problems
of standarization process of positron
autoradiography.

Gelatin solution contained various dose
of F-18 was frozen and cut 20 um thickness.
Then the sections were exposed to the X-ray
film for 6 hours followed by the exposure
of commercially available C-14 autoradio-
graphic standards for 7 days instead in the
same experimental condition.

The linear relationship between the
optical density and the radioactivity was
observed both in F-18 sections and C-14
standards. The results obtained in this
experiment suggest that the quantifiable
positron autoradiography can be underwent
by simply using the C-14 standards if the
experiment was performed under the same
scheduled condition. The standarization
procedure of positron autoradiography which
we have tried will surely be useful as a
simple and reliable technique.

Positron
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THE QUANTITATIVE DOUBLE TRACER AUTORADIO-
GRAPHY WITH '“C-DG '°®F-FDG FOR MEASUREMENT
OF LCMRgl CHANGE.
K.Takahashi,M.Murakami,E.Hagami,H.Sasaki,
S.Mizusawa,Y.Kondo,H.Nakamichi,H.Iida,
I.Kanno and K.Uemura.Research Institute for
Brain and Blood Vessels-Akita,Akita.

The tracers '“C-2-deoxy-D-glucose (!“C-
DG) and !®F-2-deoxy-2-fluoro-D-glucose
(!®F-FDG) are being used for measurement of
local cerebral metabolic rate for glucose
(LCMRgl) in animals and in men respective-
ly. We designed the method for measuring
the change of LCMRgl in the same animal by
quantitative analysis of the double tracer
autoradiograms with '*C-DG and !°®F-FDG.
First of all !“C-DG was administered intra-
venously and arterial samples were obtained
over a period of 45 minutes following the
protocol, and then psychoanaleptics methyl
phenidate was administered, 15 minutes
later !'®F-FDG was administered and arterial
samples were obtained as well. The rats
were decapitated at the end of arterial
sampling and autoradiograms were prepared
as usual method. The first exposure of 15
hours is formed by !°F and the second expo-
sure of 7 days is formed by '*C. The time
interval between the two exposures were for
3 days. The !'“C and '°®F concentrations in
brain tissue were determined and used to
calculate LCMRgl using Sokoloff's model.
The significant increment of LCMRgl was ob-
served in gray matter by methyl phenidate,
and we ensured the method was useful for
the determination of LCMRgl change.
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EVALUATION OF ['®F]-4-FLUOROANTYPYRINE FOR
CEREBRAL BLOODL FLOW TRACERS.

M.Murakami ,K.Takahashi,E.Hagami,H.Sasaki,
S.Mizusawa,Y.Kondo,H.Nakamichi,S.Miura,
I.Kanno and K.Uemura.Research Institute
for Brain and Blood Vessels-AKITA.

The injectable flow tracer labelled
with short-lived nuclide became to be
valuable !®F-4-fluoroantypyrine (FAP) has
been reported to be useful for the mea-
surement of cerebral blood flow, but its
kinetics have not been clarified in rat.
FAP was prepared by the method of Shiue et
al. The partition ratio of FAP between
organic solvent/water phase and whole
blood/plasma was not affected by wide
range of pH and in time course, respec-
tively. These data were favorable chara-
cteristics for blood flow tracer. After
intravenous administration of FAP, blood
urine and bile were sampled and analyzed
for the time courses of radioactive
metabolite with a HPLC. The radioactive
metabolite of FAP was detected in plasma
at even one minute after the administra-
tion and excreted into urine and bile.
After the incubation of FAP with whole
blood in vitro condition FAP degradation
occurred within one minute, but not
changed in saline solution at room tem-
perature for more than 20 hours. These
data showed that FAP was not so stable in
severer, condition (in vivo), so it is
necessary to correct the net amount of FAP
that diffusable to brain in quantitative
autoradiography.
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DETERMINATION OF LOCAL WATER CONTENT USING
ACTIVATION AUTORADIOGRAPHY

K.Kawashima, R.Iwata, K.Kogure, T.Ido,
H.Ohtomo, and H.Orihara. (Cyclotron and
Radioisotope Center, and Department of
Neurology, Institute of Brain Diseases,
Tohoku University, Sendai)

Endogenous oxygen-16 content in rat
brain was determined as 8F image by means
of nuclear reaction and autoradiography,
and was converted into local water content.
(Materials and Methods)

The 20um thickness rat brain frozen
section, the section of desiccated ones,
and 10pm polyester film were set to the
aluminum target holder and connected to the
beam course of cyclotron. They were cooled
down to -190°C by liquid N, and irradiated
by 3He beam for 5min at 2pA. Incident beam
energy was adjusted to 7.6MeV to get the
most effective 18F radioactivity byl60(3He,
p)18F reaction. Quantitative autoradiogra-
phy of these samples were processed. The
optical density of dried section was
subtracted from that of frozen section and
conyerted to the local watexr content,
(Results)

The water contents obtained were as
follows: sensory-moter cortex 79.3+0.8%,
hippocampus 81.5+0.2%, thalamus 78.5+2.1%,
and amygdala 83.0+0.2%.

In conclusion, this activation auto-
radiography is useful and applicable to
the various brain studies.
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