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Fundamental Study for Image Diagnostic Medicine
II. Local Cerebral Glucose Metabolism in Cerebral Infarction

Akira Tamura, Masao Matsutani* and Hirotake Orii**
Department of Neurosurgery, Teikyo University School of Medicine
*Department of Neurosurgery, Tokyo Metropolitan Komagome Hospital
**Tokyo Metropolitan Institute of Medical Science

Research Code No. : 705.9
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Patterns of local cerebral glucose utilization rate (LCGU) using autoradiographic method with [14C]-
deoxyglucose was observed in rats one week after focal cerebral ischemia. Sprague-Dawley rats were
anesthetized with halothane and the left middle cerebral artery was occluded via a transretro-orbital
approach. One week after the occlusion, the animals were again anethetized with halothane, and
polyethylene catheters were introduced into both femoral artery and vein to permit the repeated sam-
pling of arterial blood and the administration of [*C]-deoxyglucose. After full recovery from anethesia,
LCGU was measured by the autoradiographic technique described by Sokoloff et al. Briefly, 50 uCi of 2-
deoxy-D-[1C]-glucose was intravenously injuected and the rat was killed by decapitation 45 minutes
after the injection. The brain was quickly removed and frozen. The brain was sectioned in a cryostat.
Autoradiograms were prepared from these sections by exposing them to X-ray film for one week.

Columnar pattern of LCGU was observed in the cortex of the territory of the occluded middle
cerebral artery. Absolute increases in LCGU were seen in the globus pallidus, subthalamic nucleus, and
also substantia nigra of the occluded side. In the medial part of left thalamus, LCGU was moderathely
decreased.

These results supports our hypothesis that the remote hyperemia in the globus prllidus, subthalamic
nucleus and also sustantia nigra ipsilateral to the occlusion is caused by hepermetabolism as a result of
abnormal neuronal firing by failed suppresion.
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Fig. 1 Distribution of cerebral glucose utilization
imaged by [“C]-deoxyglucose. Autoradiography
one week after left middle cerebral artery oc-
clusion in the rat. Columnar pattern of LCGU is
seen in the ipsilateral cortex. Marked hyper-
metabolism is seen in the ipsilateral globus pal-
lidus (arrow).
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Fig. 2 LCGU distribution at the level of the
globus pallidus (upper), the thalamus (middle),
and the medial geniculate body (lower). Marked
increases in LCGU are seen in the globus pallidus
(upper arrow), the subthalamic nucleus (middle
arrow), and the substantia niagra (lower arrow)
ipsilateral to the occlusion.
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