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Sham Control
99MTc-HMPAO 125)-lomazenil

&
-

Fig. 1 Autoradiograms of 9*mTc-HMPAO for regional cerebral blood flow and 1251-
Iomazenil for central type benzodiazepine receptor in the sham control rat. Note
high densities of receptors in the cerebral cortex, parts of the limbic structures, the
molecular layer of the cerebellum, substantia nigra, and medial parts of inferior
colliculus, and low densities of receptors in the caudate putamen, parts of thal-
amus, and lateral parts of the inferior colliculus. White matter areas, pons, and
medulla showed negligible levels of receptor.
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Chronic Model

W9MTe-HMPAO '2°]-lomazenil

Fig. 2 Effect of chronic infarction 21 to 28 days after unilateral middle cerebral artery
occlusion on rCBF and central type benzodiazepine receptors in the rat brain.
Note more decrease of receptors than flow in the middle cerebral artery lesion and
decreased receptors in the ipsilateral thalamus (open triangle).
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Table 1 Affected side to nonaffected side ratios of 99Tc-HMPAO and 125]-lomazenil autoradiogram
densities in rat brain structures of 5 chronic ischemic models and 4 sham-operated controls

MCA occlusion (n=5)

Sham operation (n=4)

9mTc-HMPAO 125]-Iomazenil

9mTc-HMPAO 125]-Iomazenil

Structure
Frontal cortex (motor area) 0.804-0.18%
Parietal cortex (somatosensory area) 0.4640.23%
Temporal cortex (auditory area) 0.824-0.15¢
Occipital cortex (visual area) 0.96+0.06
Accumbens nucleus 0.96+-0.01
Amygdala 0.994-0.02
Caudate-putamen 0.444-0.38%
Globus pallidus 1.0540.03
Thalamus 1.024+0.02
Hippocampus 0.994+0.02
Substantia nigra 1.0240.03
Superior colliculus 1.01+0.01
Inferior colliculus (dorsal cortex) 1.00+0.01
Inferior colliculus (central nucleus) 1.01+0.02

0.62+40.36# 1.0140.02 1.004-0.04
0.18+0.23*§ 1.0140.03 1.05+0.08
0.62+0.39% 1.01+0.03 1.0040.07
1.0740.21 1,02+0.03 1.00+0.03
1.004+0.04 1.0140.02 1.06+0.03
1.044-0.04 0.994-0.03 1.04+0.03
0.4140.21% 1.014-0.01 1.04+0.03
1.09+0.12 1.00+0.02 1.01+0.04
0.7240.17*¢ 1.0240.02 0.99+4-0.03
1.004-0.05 1.0140.01 0.9740.04
1.054-0.05 1.0240.02 1.02+0.08
0.974-0.07 1.014+0.01 0.96+0.01
1.004-0.03 1.0140.01 1.00+0.03
1.084+0.17 1.004-0.01 1.04+0.05

# Significantly different from-sham-operated control (p<0.05, Mann-Whitney U test) in each tracer.

* Significantly different from 9°mTc-HMPAO (p <0.05, Wilcoxon Signed-Rank test) in each model.
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THEBESRENZ Z EBBESh TR, 5
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Summary

Central Type Benzodiazepine Receptor and Cerebral Blood Flow
in Experimental Chronic Brain Infarction
—Evaluation Using a Double-Tracer Autoradiography Technique—

Hiroshi MATsuDA, Shiro Tsui, Ichiei Kui and Kinichi HISADA

Department of Nuclear Medicine, Kanazawa University School of Medicine

Double tracer autoradiography was performed
to measure regional cerebral blood flow (rCBF)
and the binding of central type benzodiazepine
receptors (BZR) in infarction by means of perma-
nent occlusion of the unilateral middle cerebral
arteries (MCA) in rat. Iodine-125 Iomazenil and
99mTc-HMPAO was used to label BZR and rCBF
respectively. In the chronic phase of infarction 21
to 28 days after occlusion (5 rats), rCBF in the left
MCA territory was decreased to 62 %; of the sham
control (4 rats), while BZR was more decreased to
459% of the control. In remote areas from the
MCA lesion, the ipsilateral thalamus showed 28 %;

decrease of BZR as compared to the control,
though the decrease of rCBF was not significant.
Iomazenil distribution may represent neuron
density or BZR density on a neuron, since central
type BZR is reported to be located on neurons.
These results suggest that central type BZR
imaging is more useful tool for the evaluation of
brain tissue viability and transneuronal degenera-
tion than rCBF imaging in brain infarction.

Key words: !25]-Iomazenil, 9'mTc-HMPAO,
Benzodiazepine receptor, Cerebral blood flow,
Brain infarction.
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