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NIt & BEOMEAR L7-Z &5, 5% 8 RO SPECT 1%13 5T it 54 O 8 % K
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AR S AFAE L, HEIRER B X U wh A
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% . IMP SE CBF) & O L#EFFIcfit L2z,
72, BP fHICOW T, B L% 121 1MZ
SPECT & DI#H T o 7.

3) F-aNERE

Figure 3 |2, '2I-IMZ SPECT & i~ AT ()
WRERIMME) OFAGF HiEE R . RNOAT %2155
728, BILIMZ 167 MBq * B# IR 5 E#Z 25 S
SEOFFEIIRIRILE, 549, 154, 304, 60

34 % 6 5 (1997)

FR2 FR2

ova .

QO

CE CE

PA PA

Fig. 1 Regions of interest (ROIs) were outlined in three
representative SPECT images corresponding to
the level of the centrum semiovale (right), basal
ganglia (middle) and cerebellum (left), frontal
cortex (FR1 and FR2), parietal cortex (PA),
temporal cortex (TE), occipital cortex (OC) and
cerebellum (CE).

Blood-Brain Barrier

K, k,
Ca ] [ C, qu
k,

2 . s
Arterial Plasma Free and Non-specific Specific

Y.Onishi et al. J.Nucl Med 36:7,1995

Fig. 2 Three-compartment model used for the kinetic
analysis. The model consists of the arterial plasma
(Ca), free and nonspecifically bound (C,), and
specifically bound (C;) compartment. K,/k; ratio
and k4 value were fixed to 3.0 and 0.026,
respectively. (Onishi Y, et al: J Nucl Med 36: 7,
1995)

5B X180 SR —HEIRIRM A 4T 72, %
B, LIS o8RIE, 427 % 2 — Vil
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BEtEEZ v VL v & TR L TR D AN
RO ThbL, RSN -E2BRIMD 5
0.5ml % RERE ANy TVEL A Y v 5 THlE
L7z (™~ b a). R\, FEEOBIRIMZ 4
78 7 =)V 4mlIEABRE ICAR, IFT -1
T 1 R AN, S 53 o5& 05 #E (3,000 rppm) &
TV, ZOLEED?S 1 ml #FH Ly VRS
¥ & CHlE (BT~ bb) LT, MEHEMED S A 2
¥ — VIR ((H 7Y b bXA)/hT v b a)w
B VAR

3] JMZ SPECTId, LEGPI ') X —% % %7 L
7= GAMMA VIEW SPECT2000H-40 (H i) % H\v»
Tiro7:. $abb, 160 EDEHE SPECT [
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TOLIMZ 5B # 5 42 55 40 #5181 (16 KLARSY)
B X U514 2 B 50 43 40 #70 © 18 43 40 FHTH]
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BEEOFAERIE, AT 9 HAL-Y VT
%, Convolution #fi1E.F§%41Z {Z Ramachandran'? %
RHL, 294 AE% §mm IZ%E L TITW, &
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ERL L7z, —F, ThbDBHEE SPECT D%
7 — ¥ &N (160 ¥ X7 40 =18 5 40 B Ok
ZEEH) LT, "PILIMZ 5% 2> 5 O L BRI 5

15 45 (- SPECT &) B £ U° 180 4 (%1 SPECT
%) &7 5 SPECT £ O EI# R bITo 7. TD
e O MBS B S 1L, Convolution ##i1E B #1
EATAARIIFABHETH o725, AIREIZIE
Butterworth 7 4 V% (fc=0.5,n=6) %, WJUHIE
|21 Chang 5D (u=0.08 cm™") ZFRA L 7.

B~ AT % sk B BRI L 72 Il i F o
I )VEIA Y 4 L SPECT #ERMOEKIEIX, W
F16ecm OMHE 7 7 v b ARIZE A L7z BLKE
WO ST REIEEE (12.3 kBg/ml) DRIEE % T
fTo7:.

IBL.IMZ iv
@ 500" 15'00" 300" 42'40" 60'00" 170'40" 180'00" 189'20"
Continuous arterial sampling ‘ I
Points of arterial sampling @ ‘ Q @ Q

Dynamic SPECT

Fig. 3 The procedure of '*’I-lJomazenil brain SPECT and arterial sampling.

Washout rate(%)

CE FR1 OC TE
Region

(:Schffe)

Fig. 4 Tracer washout rates at various brain regions on

123]-Jomazenil brain SPECT. Mean£SD.
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Fig. 5 Correlation between K, values and BP values
obtained with '#I-Iomazenil kinetic parameters
for 3C2P configuration.
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Figure 4 |, 'BI-IMZ |\ & % 5.1 SPECT 1§ & 1%
# SPECT 142> 58 L 72 Wifil /N (CE), RisH
% (FR1), 4 5H3% (OC) B & UMHISHEE (TE) s D
FBEE LFEEZRT. ol LRI, R
T62.1£103% EIRBB\BIETH ), R THITHS
57.5+13.5%, ITAZE 52.2+14.6% B L O % HE

n=144
125 W y = 1.040x + 31.757
r=0.391 (p<0.0001) g

75

3C2P BP (mU/ml)
3

[3°]
W

IMP SE CBF (ml/100g/min)

Fig. 6 Correlations of '*’I-IMP CBF with K, values or BP values in '*I-lomazenil 3C2P model.

Table 1 Correlations between BP values and counts on early (E) or delayed (D) '*I-IMP SPECT

Correlation coefficient (r)

Case IMZ BPgcap) vs. IMZ SPECT (E) IMZ BPicary vs. IMZ SPECT (D)
1 0.724 0.973
2 0.710 0.860
3 0.670 0.955
4 0.503 0.729
5 0.787 0.876
6 0.780 0.713
7 0.698 0.929
8 0.945 0.944
9 0.813 0.975

10 0.866 0.898
11 0.879 0.904
12 0.851 0.952

mean* (95%CI**)

0.795 (0.714-0.854)***

0.918 (0.883-0.943)***

* Mean values were calculated by averaging each value after Z-transformation

** Confidence interval
**% (p=0.0003)
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Summary

Compartment Analysis of '*I-lomazenil Brain on Early and Delayed SPECT

Shinichi YanaciMoTo*, Shimato ONo*, Teruki SoNe*, Koichi MoriTa*, Kiyohisa NAGAT*,
Nobuaki Otsuka*, Hiroaki MiMura*, Tatsushi TomoMiTsu*, Masao FUKUNAGA*,
Akira MuraNaka®* Michinobu ITaya** and Akira KitTaAyama**

*Department of Nuclear Medicine, Kawasaki Medical School

**Department of Radiological Technology, Kawasaki College of Allied Health Professions

We investigated the characteristics of '?I-lomazenil
(IMZ) SPECT images in 12 adults (six males and six
females, with a mean age of 56.1 years). The washout
rate of 'ZI-IMZ from the brain was estimated from two
SPECTSs done 15 min and 3 hr after injection. Al-
though the washout was relatively slow, the rates dif-
fered in each intracerebral region, suggesting that the
distribution of 'I-IMZ was gradually changing. Fur-
thermore, assuming '»I-IMZ kinetics in the brain for
the three-compartment, two-parameter model, the
transition rate constant (K,) from the blood to the brain
and the binding potentials (BP) of benzodiazepine to
the receptor were calculated. The BP and K, values

were compared with '2I-IMZ SPECT counts and CBF
values by '?I-IMP. The BP values correlated more
closely with the counts on the delayed SPECT than
those on the early SPECT. It was confirmed that de-
layed SPECT images reflect better the distribution of
the benzodiazepine receptor than early images do. On
the other hand, the K, values correlated highly with
CBF obtained by '?I-IMP, and this finding suggested
that super-early SPECT images might be remarkably
influenced by the distribution of CBF.

Key words: '*I-lomazenil, Benzodiazepine re-
ceptor, SPECT.
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