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OFE B

E T HRERINIAZE R RS - R ESR ST
BXHRE 1 A — > THIZRES « IR N 5 > A L—2 3 ) UBZE

BRI ANRY bOXTOE— (MRS) (FEEDSRLICEBFHEREZMET A ENTESLE
NIEAEFECHA. N—FABKICY 7 FEDOFEMIESICK ) MRS DRIEBEN LERL, 5
A TIE MRS IFIEEPEEERESDDIICB VTR AVSNAFIND—D&E>TW0 5. L
ML, IEBICBVWEREREZE T AHRY bOVEZL (PEN) ICNs &, AL L THRHRED
BV MRS D55+ T B, BHBENMEL 28 MRS TIEERICH W TEERBEDER BT 5
C SR THS.

2003 &, MRS ICHIFBHAEREARENIC LR T U 2ENZERE B BIRME MRS A JH
Ardenkjer-Larsen SIC K > TR EIN (1). MEE TOBREEBEAN CEBDAEREZ 10000 (5

100000 fBIC_ ERE B/, SRDEBETRRITAE LERISEF TSI ET, INETTHERNT
BHETBECHOTEMEZBH LZDRHEENT 5 EhAgES GO T

AFERKTIE, BEDNAA ELTRARF in vivo BB MRS AR ZE CEUBAIZ 7O 7 ~ (2-4)
ICDWC, ERNGAEIEZ EICHENT S (5). BIEE MRS Digdy, SHBOFEFICOVNTEHANT
ML

SE

1.Ardenkjaer-Larsen JH, Fridlund B, Gram A, Hansson G, Hansson L, Lerche MH, et al. Increase in signal-
to-noise ratio of > 10,000 times in liquid-state NMR. Proc Natl Acad Sci U S A. 2003;100(18):10158-63.
2.Cheng T, Capozzi A, Takado Y, Balzan R, Comment A. Over 35% liquid-state 13C polarization
obtained via dissolution dynamic nuclear polarization at 7 T and 1 K using ubiquitous nitroxyl radicals.
Physical Chemistry Chemical Physics. 2013;15(48).20819-22.

3.Eichhorn TR, Takado Y, Salameh N, Capozzi A, Cheng T, Hyacinthe J-N, et al. Hyperpolarization
without persistent radicals for in vivo real-time metabolic imaging. Proceedings of the National
Academy of Sciences. 2013;110(45):18064-9.

4 Nishihara T, Yoshihara HA, Nonaka H, Takakusagi Y, Hyodo F, Ichikawa K, et al. Direct Monitoring of
gamma-Glutamyl Transpeptidase Activity In Vivo Using a Hyperpolarized (13) C-Labeled Molecular
Probe. Angewandte Chemie. 2016;55(36):10626-9.

5Comment A, Merritt ME. Hyperpolarized magnetic resonance as a sensitive detector of metabolic
function. Biochemistry. 2014,53(47):7333-57.
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3. Hadamard-encoded pseudo-continuous ASL D& BT RE & A4 5RE DI%ET

OBHEA ", ANEE’ MHBT' €8 KT' BREERE’ REZ° MarcRLebel,

o B

' BHAZEZEWBREBEHRES, @ RAZERREZREMRRMREEEY, * BHAAFESR
ERAHRES, ‘GE VAT 7T v/, C BRARKRERE A mARIEHINES, C EFERA AT ERE
KATHZRRT, 'GE Healthcare Canada

[Introduction]

Arterial spin labeling (ASL) I arterial transit time (ATT) D&% 58 < 2518, ATT (X1ERE CBF
BHICBWTRLEER/\OA—RTHS. LHL, ATTEHICIE post-labeling delay (PLD) 7%
ZTEL, BHEOBREINETHS (multiple PLDEIE). ZDicsd, BIGEBHAAE (EET S.
Multiple PLD #&BROBFERNE % 1) _E & 7z Hadamard-encoded pseudo-continuous ASL (H-pCASL)
MEZEEINTWVAS. LHLEAL, IL—FUBEICHET AHICEFESEAFERBEILE TH
B. TDHICIE, BIROZEBHEREEY, multiple PLD IRIR DB DEREE COZIBHN—F TH 5.
LD > TR ClE, IBENGIREEE N D CBF, ATT sTEBENIBRI Nz H-pCASL DM
®Ex BMICERE L.

[Materials and Methods]

17T2DOBERS VT 47 (BEEBM n=7246=%47F, BEELZM n=5238%*11F; 5thE
PE,n=5546+24%F) ZxReE LIz, 30TD MR ZEE (Discovery 750, GE Healthcare) (&L
TUTOERETHERGE LIz, SN VEIINEER 4000 ms; PLD 700, 3000 ms; delay encoding £ (/89
ZPLD#E) 1,3, 7: TR6225 ms: TE 10.5 ms; FOV 240mm: 512 points * 6 interleaves: TNEE# 1. T 5,
3 delay CIEE7%5 % 3 DD bolus BEIAEAE B . ATT BHICIE signal-weighted delay 7& % 8
L7z. NEURO FLEXER #fEH L, ACA, MCA, PCA OZ MBI H LT CBF, ATT, ATT-corrected
CBF = Al E L 7z

[Results and Discussion]

ATT IEL COMESZEEEIRICH LT delay encoding BB KU REIFEICK B EIEHF EHSNEZH D
fe. 51T, 3delay & single delay Z A& 0O TR LIZ ATTHEKOBERZ = LIZ. LTEh 2T,
ATT Pl | CHER L IOmRB A BRE, ATT DRIEFSEIL 3delay & 7 delay CRIEFETHAHEEZEZ D, &
51T, ATTZEEEAICHWLTE long LD 52 long PLD O single delay BN CLERER ATT BIEH ]
BEEERD. e, BBEHAEAICED CBFDEWIHSNEH DI, LTHEER, SFid L0
R £ D ATT B LU CBF DS HEEWLWDE S SN,

[Conclusion]
JV—F VIEETIE 3 delay DEAFEFERL, 49 LINICIERA CBF KU ATT ZEUERIEETH 5.
T 5T, ATT HMlisICHER S BEERITlE long LD 52 long PLD @ single delay % 3 delay &M &
HEBTET, SHIEETIERIE ATT LU CBF BNEVERIEETH 5.
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4. Influence of sex difference and menstrual cycle phase on 3D Arterial Spin labeling
Imaging

O Maki Otomo', Yuki Matsumoto', Yuki Kanazawa’, Masafumi Harada'

'Department of Radiology and Radiation Oncology, Institute of Biomedical Sciences, Tokushima-shi,
Japan,
“Institute of Biomedical Sciences, Tokushima University Graduate School, Tokushima-shi, Japan

INTRODUCTION : Arterial transit time (ATT) and extension of post labeling delay(PLD) are very
influential to the quantitative value by arterial spin labeling (ASL) imaging*1,2,3. Although
ovarian hormones change ware thought to have an important role in the sex difference*4,5, the
mechanisms through which ovarian hormone changes contribute to cerebral blood flow (CBF)
are not well understood.

PURPOSE : To evaluate gender difference of the cerebral blood flow by ASL imaging in normal
volunteers.

METHODS : Eight healthy volunteers (male, n=4; female, n=4; mean age 22.5 years) underwent MR
scans. The participants completed two sessions of MRI; second scans performed after 2-3 weeks of
the first MRI. Furthermore, we interviewed the menstrual cycle for female. We obtained three different
post label delay times (1.00s, 1.57s, 2.46s). Each quantitative map was standardized by MNI template
using SPM12 software and automated ROI setting was conducted to measure regional value.
ASL method were used to examine CBF between naturally cycling, premenopausal, healthy women
who were in the follicular phase and those in the luteal phase of their menstrual cycle.

RESULTS: Figure 1 shows the quantitative CBV values from the ROl analysis.
The CBF maps in female was higher than male in any lesions. Although there were no significant
difference in men, the CBF in the follicular phase tend to higher than that of in the luteal phase.

DISCUSSION: Empirically, we felt that the CBF by the 3D-ASL method had gender differences.

The effect of fluctuation of follicle hormone on brain function has been reported.

Follicular hormones may also affect ASL fluctuations.

We speculated a possibility that the CBV is varied by the menstrual cycle.

There were no significant differences between the mean CBF in the gray matter tissue and gender by
123-IMP studies with ARG method*6.

However, this study did not consider hormonal changes due to the menstrual cycle.

The change in T1 value may influenced a fluctuation of CBF because brain tissue and blood T1 values
were used for CBF calculation.

13



CONCLUSION: The CBF maps in men was higher than female in any lesions, and the CBF in the
follicular phase tend to higher than that of in the luteal phase.

Accurate assessment of ASL might needs to take into account gender differences and the menstrual
cycle.

REFERENCES: 1. Williams DS, Detre JA, Leigh JS, et al. Magnetic resonance imaging of perfusion using
spin inversion of arterial water. PNAS. 1992; 89(1):212-6.

2. Alsop DC, Detre JA. Reduced transit-time sensitivity in noninvasive magnetic resonance imaging of
human cerebral blood flow. J Cereb Blood Flow Metab. 1996; 16(6):1236-49

3. Buxton RB, Frank LR, Wong EC, Siewert B, Warach S, Edelman RR. A general kinetic model for quan-
titative perfusion imaging with arterial spin labeling. Magn Reson Med. 1998; 40(3):383-96

4. Kimberly A, Jens P, Paul N, et al. Estradiol levels modulate brain activity and negative responses
to psychosocial stress across the menstrual cycle. Arch Neurol. 2011;54(1):369 - 379.

5. Dietrich T1, Krings T, Neulen J. et al. Effects of Blood Estrogen Level on Cortical Activation Patterns
during Cognitive Activation as Measured by Functional MRI. Neuroimage. 2001 Mar;13(3):425-32.

6. Inoue K, Ito H, Shidahara M, et al. Datebase of normal human cerebral blood flow measured
by SPECT: Il. Quantification of I-123-IMP studies with ARG method and effects of partial volume
correction. Ann Nucl Med.2006 Feb;20(2):139-46.
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ST UHH A5 EERIEMGMERICHBA CEARBRENTENE 2. AR TIE. 24
DEMETIVY VXTI DOF LA BEE L. RMBEICHIF 28 0Z b igst Lz, E7/LX
DA (n=06) I FFRIORKMENRE > )L TR TRET 2 ETRER L. FMo 3 KfEEIC MRIHER
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6. Chemical exchange saturation transfer imaging for neurodegenerative diseases

O Yuki Matsumoto', Masafumi Harada', Yuki kanazawa’, Maki Otomo!, Mitsuharu Miyoshi’

'Department of Radiology and Radiation Oncology, Institute of Biomedical Sciences, Tokushima-shi,
Japan,

“Institute of Biomedical Sciences, Tokushima University Graduate School, Tokushima-shi, Japan

’ Global MR Applications and Workflow, GE Healthcare Japan, Hino-shi, Japan

Introduction and Purpose:

Chemical exchange saturation transfer (CEST) imaging has been established as an important
molecular imaging tool for magnetic resonance imaging (MRI). CEST imaging has been applied as
detecting unique information concerning neurodegenerative diseases such as Parkinson’s disease
(PD). CEST imaging enables us to obtain several types of mobile protein information such as amide
proton transfer (APT) in brain tissue. These applications are expected to be used as a biomarker for
neurodegenerative disease. While there are reports concerning the feasibility of APT imaging of PD,
few reports have been published about the relationship between PD and other neurodegenerative
diseases in the CEST effect. The purpose of our study is to investigate the relationship among
several neurodegenerative diseases using an estimated parameter derived from CEST imaging.

Materials and Methods:

This study was approved by the local institution review board. CEST imaging was performed on
patients with PD, progressive supranuclear palsy (PSP), and multiple system atrophy (MSA) as well
as healthy volunteers. All imaging data were acquired on a 3.0 T MR system (Discovery 750, GE
Healthcare) with a specialized echo-planner imaging sequence. The imaging parameters for CEST
images were echo time, 20.3 ms; repetition time, 3000 ms; bandwidth, 3906 Hz/pixel; field of view,
22 cm; matrix size, 128 X 128; slice thickness, 5 mm; phase cycle radio frequency (RF) preparation
(mean B, 2 u T); off set frequency equivalent to = 7 ppm per 32 steps. One transverse slice of the
midbrain-level was obtained. After acquiring imaging data, APT and the ratio of T and T values were
calculated from the CEST peak extraction (CPE) —spectrum. Then, region-of-interest (ROI) analysis
was performed on the substantia nigra and red nucleus area. A multiple comparison test was carried
out to compare whether there is a difference among each of the neurodegenerative diseases and
the healthy volunteers. In the calculated images a P < 0.05 was considered statistically significant.

Results and Discussion:

In substantia nigra region, the mean APT value for the PD patients was significantly higher
than that of the PSP patients (P < 0.001). Moreover, mean T2 /T1 ratio in the PD patients was
significantly different when compared with the PSP patients and healthy volunteers (P < 0.001).
On the other hand, the mean APT value of the MSA patients was not significantly different
compared to other patients. In the red nucleus region, the mean APT value of the PD patients was
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significantly higher than that of the PSP and the MSA patients (P < 0.001). For T2 /T1 ratio there
was a significant difference among PD patients and other groups (P < 0.001). From the results,
we hypothesized that each neurodegenerative disease has unique properties that are different
from each other. The APT image depends on mobile proteins and peptides in biomaterials,
and T2 /T1 ratio refracts free water in biomaterials. Our results may lead us to detect unique
properties of various neurodegenerative diseases in the substantia nigra and red nucleus area.

Conclusion:

CEST images derived from CPR-fitting might give us the ability to obtain unique information
concerning neurodegenerative disease in the future.
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