(W)

791

£ 4 5 1 v 2 SPECT & N-isopropy-p-[*I] iodoamphetamine
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ERERE, STHE0FA4F Iy Z7RHETHELN
T — 2 TRO . EHRO Y i) A R R
B Ky, BEPHCHLEK ke 2 LT X#dH
BAERERART. F, 2105 TOF =5 b
RLTH5. Table 1 12 A B TR w - & B OHEIK
D Ki 58X UOHEER 2 OfEXTRT. 4 ADOFY
(B3 K B8 T K1=40.8+6.5 m//100 g/min, 2=
28.8+5.3 ml/g, B T K1=29.1+4.7ml/100 g/
min, 4=28.1+7.1mllg TH -7-. B BFTHEI
X, 22— Y F a2 a—#% (Macintosh SE/30,
Apple) LYLFIFEETE Y 7 b+ (Excel, Microsoft #t)
# v, —o® ROL izt LTEM T ERTx
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FIERERE 57 S8V T K A ” T —0.933:£0.050
(n=32), FET —0.8354+0.109 (n=8) TH - 7=.
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LT, Rkdbh -fH X 25ml/g T —16.7% DR
ZxEBEx .
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Fig. 1 Typical plots of the present graphical plot analysis in regions of 2) the right frontal
cortex, b) the left temporal cortex, c) the right cerebellar cortex, and d) the left
oval center. The y-intercept and x-intercept of the line represent the cerebral blood
flow Ki and partition coefficient 2 (=Ki/kz), respectively. The slope of the line
represents the k. The linear regression analyses were performed using dynamic
data obtained from 0 to 57 min (®). The data measured at 210 min (O) was also

plotted.
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Table 1 Regional cerebral blood flow and partition coefficients in four
normal subjects using the present method

B E

2

28 % 78 (1991)

Subject no. 1 2 3 4
Region K1 P r Ky 2 r K, P r K1 2 r

Frontal cortex R 33.6 21.7 —0.980 32.8 31.0 —0.858 44.1 27.6 —0.930 409 332 —0.879

L 376 210 —0971 30.2 389 —0859 399 29.1 —0.876 358 30.2 —0.756

Temporal cortex R 37.1 21.8 —0.987 344 241 —0974 42.5 30.5 —0.938 38.6 24.5 —0.934

L 380 203 —0.989 360 27.5 —0964 40.0 374 —0.846 39.3 29.0 —0.908

Parietal cortex R 364 23.1 —0.974 31.1 233 —0.955 451 31.6 —0.931 44.6 233 —0.917

L 40.6 244 —0967 360 29.0 —0.921 53.7 36.5 —0.921 434 325 —0.932

Cerebellum R 450 250 —0973 358 33.5 —0.934 519 378 —0955 525 29.6 —0.964

L 449 241 —0981 39.0 329 —0952 54.2 33.5 —0.956 51.1 33.0 —0.981

Oval center R 326 204 —0985 21.2 40.8 —0.653 33.1 245 —0.860 31.5 30.6 —0.855

L 303 19.3 —0.955 222 255 —0.761 30.0 31.3 —0.759 322 32.6 —0.853
Gray mean 40.8 28.8 —0.933
S.D. 6.5 53 0.050
White mean 29.1 28.1 —0.835
S.D. 47 71  0.109

K, cerebral blood flow (m//100 g/min); 4, partition coefficient (m//g); r, the coefficient of linear correlation

between X (t) and Y (t) in the eq. (3).

0-5 T T T L)
<
E
2 04k Scan duration: 7
E 57min
< 03f 1
e ) ]
& Scan duratan:

v o 02k 210 min 4
s | y=0.398x-0.0159 i
T 0 (r=-0.999)

;: 0.0 1 1 1 1
0 5 10 15 20 25
t t
x0) = [ Gds/ [ Guto)ds (i)
(] 0
Fig. 2 Simulation of tissue heterogeneity in the present

graphical plot method. The value of Ki was
assumed to be 60 m//100 g/min and 20 m//
100 g/min in the gray matter and white matter,
respectively. Tissue blood partition coefficient
2 were assumed to be 30 m//g in the both gray
and white matter. The mixture of 50% gray
and 509 white matter was assumed. The linear
regression analysis was performed using the
data obtained from 0 to 57 min.
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EFNVOZUENBERESAZTRE LV, b
L2 a2y =AY b EFARRETE R, &
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SEHMEBIGRE r 12, RERE ST Atk TRA
BT —0.933+£0.050 (n=32), BB T —0.835+
0.109 (n=8) T, ZDREMZIEZLETHD LE
bhad. ThidfekoERUEPM FEX AW
BITORE L L —FK T3 200 pCOT—F%
Fuy b5 LEBIY)RRPLEICMEL, ZOR
LE»THETS &, Ki 238/ EMT 3 FHms
Hole. TORAD—DLELT, YIalb—Vvs3
v (Fig. 2) TiR Lic & 5 ICHEBREENRIC X 53k
B THBATES., YIarv—vavitksT
T S - EREESRIC X 2 3823, BERkE
57T 4Tid, Ki i LTiREAEEEBLEX R
Zldbhotz. —F, 2R LTI B/NHER
Exsztdbhotk. BIEREIEL LS L
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Summary

New Analysis Algorithm for Regional Cerebral Blood Flow
and Partition Coefficient with Dynamic SPECT and
N-isopropyl-p-['**I]liodoamphetamine:
—Graphical Plot Method—

Takashi Yokor*-**, Hidehiro IibA* and Iwao KANNO*

* Department of Radiology and Nuclear Medicine, Research Institute for Brain
and Blood Vessels-AKITA, Akita 010, Japan
** Department of Research for Medical Systems, Shimadzu Corporation, Kyoto 604, Japan

We developed a new analysis algorithm based
on multiple-time graphical plot to estimate the
regional cerebral blood flow and partition coeffi-
cient using dynamic SPECT and N-isopropyl-p-
[*23[Jiodoamphetamine (123[-IMP). By assuming
the 2-compartment model of the kinetic for 123]-
IMP, we derived a linear relationship between
the ratio of the tissue activity concentration at the
times to the time-integral arterial concentration at

the respective times [Y(t)=Cb(t)/j.;C,,(s)ds] and

the ratio of the time-integral tissue concentration
to the time-integral arterial concentration [X(t)=

SLCb(s)ds/S;C,(s)ds], and demonstrated that the

Y-intercept and X-intercept of the plot line re-

present the regional cerebral blood flow (K1) and
partition coefficient (1), respectively. The slope of
the line represents a clearance constant ke. The
present method was applied to data on four normal
subjects measured by dynamic SPECT. Values of
the K; and 2 for the gray matter were obtained 40.8
4+6.5m//100 g/min and 28.8+5.3 ml//g, respec-
tively, and the corresponding values for the white
matter were 29.1+4.7 m//100 g/min and 28.14+
7.1 ml/g. The new method enabled a rapid estima-
tion of both K; and 4.

Key words: 123[-IMP, regional cerebral blood
flow, partition coefficient, dynamic single photon
emission computed tomography, 2-compartment
model.
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