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Development of a non-invasive method to observe oxygen metabolism in the brain
for diagnosis of dementia

Tsuda, Masashi
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To develop MRI techniques for direct observation of 170 water in vivo, we
investigated the quantitative evaluation of 170-labeled water in vitro and in vivo as well as
measurements of 170-chemical shift imaging. We made a 170/1H double resonance coil, and optimal
imaging conditions for multivoxel 170-MRS were established. Healthy mice and Alzheimer"s disease
model mice were treated with 170 water or 170 gas, and multivoxel MRS imaging of the mice brains was
observed. The patterns of 170-CSI images and water production in brains were examined.



MRI

(DNP)-MRI
(U-¥Ce-Glc-C-d7)  in Cell
Biol. Pharm. Bull. 2014, 37, 1416-1421
BN “IN-Choline-diz” N
MRI (Nature Commun.

2013, 4, 2411-2417 )

(MRI)
fMRI
(AD) MRI PET CT
AD
-17(Y'0) MRI
AD AD
MRI
MRI
70 (0.037%)
( MRI) 0.1%'70
MRI 1)
170 2) 170
«y 0 A)

MRI B) 0) 170 0



A) MRI

NMR 0 H
170
B) MRI 0
C) 170 170
10mmol/L 100mmol/L
) e D)
YO MRI
170 170
MRI
170 1H
170 1H
2
MRI 170O/tH
0
1 170-MRS (vnmij
5x108Hz, 500~5,000, RF 130p
170 170 20mmol/L
170 1
170-MRS
2 1.5
TR
1H

matrix 8x8, FOV 20x20mm, thk: 10mm 1

1 47 (scan 10,000)
170
6 20atom%
L 170
0.2mm3  matrix 7x7 ( 32x32), FOV 20x20mm, thk: 1mm
21 14 (scan2,000) D-CSI

1H

MRI
1H
170
O MRI
NMR
170-MRS
) 105~
(TR) 2.8~200 m
400mmol/L
170-MRS
1H
16mms3
10
200u
80

0.2mm3 6 56 15

i1H MRI
170



TRITE

170

170

170

170
T1,T2 FSE

170-MRS

170-MRS

AD

170

AD

AD

7%

70% 170

(AppNE-F-KI)
170-MRS
AD

MRI
170
170



2 0 0

Masashi Tsuda, Masayuki Tsuda, Noboru Nakayama, Shigeru Nakaoka

Observation of 170-labeled water in mice brain by 170-MRS
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Multivoxel 170-MRS of 170-labeled water for murine model of chronic phase cerebral palsy
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