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Summary : Phosphorus metabolism and tissue pH in the region of cerebral infarction
were investigated by localized *'P-MRS. Six patients aged 48 —87 years with cerebral
infarction were studied using a 1.5 T whole-body MRI/S system (Gyroscan S15, Phil-
ips). The first *'P-MRS measurement of each patient was performed at 2 days to 10
months after the attack and four patients were examined sequentially. 'H-MRI revealed
large lesions i1n middle cerebral arterial territory or cerebellar region attended with
minor or moderate hemorrhage in all cases. Localized *'P-MR spectra were obtained
from the lesions of infarction and control brains using ISIS (Image-Seleced In vivo
Spectroscopy) method. Selected volume was 72— 176 cm®. Repetition time was 2 seconds,
and 15 seconds in 2 cases, and 64 —640 free-induction decays were accumulated. The
areas of resonance lines were determined by the curve-fitting program (NMRI1, NMRi)
worked on a SUN 3/160 computer.

The most outstanding characteristic of *'P-MRS obtained from the lesions was a
decrease of the total amount of *'P signal compared with control brains. The decrease
attained up to 40%. As for the pH, it showed increase in the lesions compared with
control brains (p<{0.05). Inquiring into the proportion of each peak to total amount of
3P gignal, Pi peak increased compared with control brains within a month after the
attack (p<C0.05), and PME peak tended to increase. Consequently, these results sug-
gested that an influence of energy metabolism disturbance remains and an alteration of
membrane phospholipid metabolism occurs in a subacute stage (within a month after the
attack), however a decrease in the amount of neurons and glia cells is the main patho-
logical changes in a chronic stage.
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Cases of cerebral infarction

no. age sex location of lesion

time of study
(days after attack)

1 63 M It. frontoparietal 23, 45,129
2 68 F cerebellum(lt.) 30

3 68 F rt.frontoparietal 300

£ 62 M 1t.frontoparietal 2,05 18

5 87 M It.frontoparietal 2.8, 2%

6 48 M lt. frontoparietal 41, 56
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which shows right frontoparietal low

intensity mixed with irregular high intensity area. Both rectangular areas represent
i . . o3y
volumes ol interest, from which *'P-MR spectra are measured.
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Fig. 2 *'P-MR specira in case |, measured from lesion side (left one) and conirol

side (right one) 23 days after the attack.
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Fig. 3 3'P-MR spectra in case 6, measured from lesion side (left) and control side
(right) 65 days after the attack, upper spectra were measured with 2 seconds interpulse
interval and lower were 15 seconds.
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Fig. 4 Sequential changes in the proportion of the total amount of *'P
signal measured from cerebral infarction to that from control brain.
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Table 2 Values of pH and ratios of each substance to total

amount of *'P signal in cerebral infarction

A) Tr=2 subacute stage™’
LESTON CONTROL
pH 7.181 * 0.093 7,085 +
PME 0.134 =+ o0.056 0.109 =+
Pi 0.088 =+ o0.028 0.059 -+
PDE 0.365 =+ 0.060 0.371 =+
PCr 0.126 + o0.038 0017 =+
ATP=’0.096 =+ 0.022 o0.116 =+
n=7 n=7
B) Tr=15 subacute stage™’
LESION CONTROL
PME 0.183 =+ 0.031 0.124 =+ o.
Pi 0.133 =+ 0.040 0.084 =+ 0.
PDE 0.313 =+ 0.114 0.379 =+ o
PCr 0.120 * o0.023 o0.179 + o.
ATP=’0.084 =+ 0.021 0.078 =+ o.
n=4 n=2

LESION
ALY

ceocopoo0
o
3]
(=]
"
]

01477
039
042
038
009

chronic stage®™

CONTROL
7.245 =+ 0.153 7.041 =+ 0.029°°
0.137 =+ o0.027 o0.165 =+ 0.025
0.087 X 0.039 0.045 * 0.002
0.369 + 0.046 0.368 =+ 0.032
0.097 =+ o0.041 0.132 &£ 0.005
0.103 =+ o0.021 0.097 £ 0.007

n=5 n=3

values are means + SD. "’within 1| month after an attack
®after | month “’value of total ATP ratio divide by 3
“"P<0. 05, significance was tested by Student’s t test for unpaired data.

(p<C0.05) , {BHEHIZ & pHOE L [n] 2 52 5
7= (Fig. 5, Table 2) .
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