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Fig. 1. Representative diffusion weighted
localized proton spectra of normal rat brains
(TR/TE/TM=3000/80/10 ms, VOI=3.6x
3.6 x 6.0 mm3, 192 acquisitions, 4 ==18 ms).
The series of spectra was acquired with 2 Hz
line broadening at six b factors ranging from 0,
500, 1391, 2003, 2726 and 3561 s/mm? from a
to f. Line widths remained essentially un-
changed at increasing diffusion weighting, in-
dicating that residual eddy current effects were
minimal. Assignments : 1, choline containing
compounds ; 2, creatine and phosphcreatine ;
3, glutamine/glutamate ; 4, N-acetylaspartate.

7024, Lactate © ADC {3 0.95+0.02 (x103
mm?/s) THolz. MESy FTIEDWIL &K
U TTC T & B Y EIER THIRBEEND 2 OIFER
TE. BREBLIUEEEARIRHEID
A LicS y FMIERAEWE O ADC i3
Fn7Fhn, NAA 0.18+0.02, 0.14+0.01, Cre
0.18+0.01, 0.15+0.01, Cho 0.19£0.02, 0.15
+0.03 &, MIA¥ENEEEERRDOLN
(Student’s t-test. \W¥'hd p<0.01). FEZEE
A % O lactate ® ADC 13 0.14+0.03 (x 103
mm?/s) & ORBYEICHTUTIEFLW
, PREMEER L.

174

c f

Fig. 2. Representative diffusion weighted
localized proton spectra of rat brains 1 hour
after occlusion of the middle cerebral artery
(TR/TE/TM=3000/80/10 ms, VOI=3.6x
3.6 X 6.0 mm3, 192 acquisitions, 4 =6=18 ms).
The series of spectra was acquired with 2 Hz
line broadening at six b factors ranging from 0,
500, 1391, 2003, 2726 and 3561 s/mm? from a
to f. Assignments : 1, choline containing com-
pounds ; 2, creatine and phosphcreatine ; 3,
glutamine/glutamate ; 4, N-acetylaspartate ; 5,
lactate.
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In order to acquire specific insights regarding molecular mobility in the intracellular environment
associated with cytotoxic edema during early focal cerebral ischemia, it is necessary to assess the
diffusion properties of metabolites such as N-acetylaspartate (NAA), creatine and phospocreatine
(Cre), and choline containing compounds (Cho) which exist exclusively in the intracellular space un-
der normal conditions. The purpose of the present study is to clarify metabolite diffusion during ear-
ly focal ischemia using STEAM sequence and a strong magnetic field of 7 tesla, so as to assess the
pathophysiology of the reduction in diffusion observed in an ischemic cerebral hemisphere. The in
vitro diffusion coefficients at 20°C were found to be 1.05+0.06 x 10~2 mm?/sec (mean+standard
deviation) for Cho, 0.85+0.03 x 10~3 mm?/sec for Cre, 0.65+0.02 X 10~3 mm?/sec for NAA and
0.95+0.02 x 10~% mm?/sec for lactate. The apparent diffusion coefficients (ADC) for these metabo-
lites in eight rats with cerebral hemispheric infarction were significantly reduced from 0.19+0.02 x
10~ mm?/sec to '0.15+0.03 X 10~3 mm?/sec for Cho, from 0.18+0.01 X 10~3 mm?/sec to 0.15+
0.01 x 10~3 mm?/sec for Cre and from 0.18+0.02 x 10~3 mm?/sec to 0.14+0.01 X 10~3 mm?/sec for
NAA (Student’s t-test p<0.01), the comparison values determined from eight normal rats. The
ADC for lactate was 0.14+0.03 x 10~% mm?/sec. Up to the present, increase in extracellular tortuosi-
ty has been suggested as playing a major role in the reduction of ADC in water seen during early
cerebral ischemia. This explanation, however, is not applicable to changes in ADC for the metabo-
lites, since the metabolites exist exclusively in the intracellular space. If both water and the metabo-
lites diffuse in a similar fashion during early cerebral ischemia, the decrease in ADC for these
metabolites may indicate that an increase of tortuosity in the intracellular spaces other than that in
the extracellular spaces plays an important role in the reduction of ADC in water.
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