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ABSTRACT

Brain perfusion indices(BPIs) with '*I-Ilomazenil, radioreceptor ligand of
benzodiazepine receptor, were calculated using radionuclide angiography and
graphical analysis. Sixteen patients with epilepsy and one of Pick’s disease
were examined with this tracer and with ®®"Tc-HMPAO, the tracer for
estimating cerebral blood flow. BPIs of '*)I-lomazenil were correlated with
those of **Tc-HMPAO. The regression line equation was Y =0.459*X
+5.58(X, HMPAO_BPI; Y, Iomazenil_BPI;n=34, r=0.578, p<0.001). Brain
blood volume indices (BVIs) were also calculated significant correlation was

obserbed between both tracers. This result shows that initial kinetics of both

tracers are similar and it is possible to estimate ‘brain perfusion with 2°I-
Iomazenil. This method is useful for simultaneous evaluation of epileptic
focus and cerebral blood flow level in the epileptic patient.

t KEY WORDS

Iodine-123 Iomazenil, Techmetium-99m h'examethylpropylene amine oxime, Brain

perfusion, Benzodiazepine receptor

INTRODUCTION

It is not easy to detect epileptic focus of partial
epilepsy even using electroencephalography, X-
ray computed tomography or magnetic
resonance imaging. Nuclear medicine
methods, such as regional cerebral matabolism
of glucose with *F-fluorodeoxy glucose by
positron emission tomography or regional
cerebral blood flow with ®°"Tc-
hexamethylpropylene amine oxime (**”Tc-
HMPAO) by single photon emission computed
tomography (SPECT)are applied to the

diagnosis of epilepsy. But decrease of metabolic
rate of glucose or that of cerebral blood flow

is secondary change. More specific tracers are

expected to be developed.

Disturbance of the inhibitory system
associated with gamma-aminobutyric acid
(GABA) in the epileptic focus is reported,
'?23]-Tomazenil is an antagonist of
benzodiazepine (BZ) receptor that is coupling
with GABA receptor (ionophore complex?). So
reduction of binding of this tracer represents
possibility of epileptic focus.
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Other than receptor density, the cerebral
blood flow (CBF) measurement is important in
epileptic patients. We examined possibility of
estimating global CBF level using
radionuclide angiography with !#*[-Iomazenil
by comparing with *"Tc-HMPAO.

SUBJECTS

Seventeen patients (9 male, 8 female) aged
19-62 years (mean 36.2 years£S.D. 11.2 years)
were examined. Sixteen had epilepsy, and
one had Pick’s- disease.

METHODS
Theory:
The theoretical model of blood-brain

followed by SPECT. Data acquisition and
analysis were performed using the same
method described in the previous study®,
BPI and BVI of each hemisphere were
calculated by graphycal analysis of
angiographic data.

2) BZ receptor study

Radionuclide angiography was performed by
intravenous bolus injection of 167 MBq of *I-
Iomazenil into the right brachial vein, followed
by SPECT. Data acquisition and analysis
were performed the same as *"Tc-HMPAO.

- As the angiographic images of '2’I-Iomazenil

exchange previously reported was employed in

this study®* ®, In the unidirectional transfer
process, brain radioactivity as a function of
- time, B(t), was expressed as follows :

B(t)=K.e £ ‘A(Ddr+VaeAlt) (1)

where A(t) is the arterial activity as a
function of measurement time(t), z is time, Ky
is the unidirectional influx rate, V. is the
initial distribution volume for the tracer.
Dividing Equation (1) by A(t) yields
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The graphical approach by plotting B(t)/A(t)
versus [§A(z)dr/A(t) from each group of data
gives a unidirectional influx rate of Ku as a
slope of a straight line and V, as the ordinate
intercept of this line®, Absolute values of
mean CBF (mCBF) and brain blood volume
index (BVI) were calculated from K, and Vi,
. We evaluated and compared absolute values of
both parameters with '**I-Iomazenil and with
®nTc-HMPAO.

Ko +Va (2)

- Data acquisition and analysis :
1) CBF study

Radionuclide angiography was performed by
intravenous bolus injection of 740 MBq of
¥mTc-HMPAO into the right brachial vein,
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are low count rate and very noisy, each frame
is multiplied by 10, then smoothed by nine
point smoothing. BPI and BVI were also
calculated.

3) Correlation of BPI and BVI '

CBF study and receptor study were
performed at the interval of 3-797 days (mean
148 days + S.D.232 days). Correlation of BPI
and BVI of each hemisphere of both tracers
were calculated.

RESULTS

Correlation of BPIs of both tracers are shown in
Figl. The regression line was y=0.459*x
+5.58(17 subjects, n=34, r=0.578, p<0.001)

Correlation of BVlIs of both tracers are shown in
Fig2. The regression line was y=0.844*x
+1.63(17 subjects, n=34, r=0.678, p<0.001)

DISCUSSION

Brain perfusion index (BPI) of **"Tc-
HMPAO highly correlates with mean cerebral
blood flow calculated with '**Xe inhalation
method®, This index represents initial
clearence of the tracer from blood to the brain
tissue. In this study, significant correlation
was observed between BPI of '**I-Iomazenil
and that of **"Tc-HMPAO. This result
shows that possibility of '2)I-Iomazenil to
estimate cerebral blood flow.

Brain blood volume indices(BVIs) of both
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BP| of HMPARO
Correlation of BPI between HOPAO and
Iomazenil

The regression line equation was y= 0.459*
x+5.58(17 subjects, n=34, r=0.578, p<0.001)
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tracers were also cerrelated. From these two
correlation, initial kinetics of both tracers in
the brain are probably similar. Pharmacokinetic
analysis of the tracer often calculates K, value, or
initial uptake constant from blood to the brain.
That is the product of flow and extraction
lraction. Recent report '**I-Iomazenil also
calculates K, value”., So it is able to
astimate cerebral blood flow with '23I-
lomazenil theoretically. And we could
evaluate cerebral blood flow using radionuclide
angiography with '#I-Iomazenil practically.
This method is simple to perform and to
analyze. It is useful to evaluate simultaneously
cerebral blood flow and BZ receptor of human
brain.
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