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Sequential metabolic changes in the rat brain were observed in vivo by using topical

magnetic resonance (TMR) of 31-phosphorus during the course of transient cerebral

ischemia and its recovery by restoration of circulation. Electroencephalography (EEG)

and regional cerebral blood flow (7-CBF) were also measured simultaneously.

The experimental cerebral ischemia was rendered to 35 Wistar rats by the method

of Pulsinelli and Brierley. Reinstatement of the blood circulation to the cerebrum were

made by untying the ligation of the common carotid arteries in 30 minutes after the

ischemia.

9P-NMR spectra, 7-CBF and EEG recovered in all cases of 30-minute ischemia.

But there were marked discrepancy among them during the course of recovery from

the ischemia.
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Reversible changes of **P-NMR spectra were not observed in all cases of 120-minute

ischemia and in a half case of 60-minute ischemia.
Effects of PFC (perfluorochemicals) and glycerol on the vulnerability of the brain

after transient ischemia were proved by monitoring the iz vivo *P-NMR spectrum.
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Dorsal (a) and ventral (b) view of a rat
brain perfused with indian ink via the left
cardiac ventricle after 4-vessel occulusion.
Note that the cerebellum, brain stem and
olfactory lobes were perfused, while bilateral
cerebral hemispheres were not. Schematic
presentation of the model of cerebral ischemia

reported by Pulsinelli and Brierley (c).
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2 Sequential change of ¥P-NMR spectra and
EEG in the rat brain during ischemia and
restoration of circulation after 30 minutes of
ischemia.
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3 Sequential changes of *P-NMR spectra and y-CBF during ischemia
and restoration of circulation after 30 minutes of ischemia. Regional

CBF was expressed as the percentage compared with the control value.
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# 1 Cases of recovery in **P-NMR spectrum after recirculation following various duration of

ischemia wifh or without treatment.
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B 4 Sequential changes of *P-NMR spectra and
EEG in the rat brain during ischemia and
restoration of circulation after 120 minutes
of ischemia. This rat was treated with PFC.
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