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The effect of general anesthetic on the dynamic change of glia ~ Towards
unification of anesthesia mechanism ~
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o The purpose of this research is to unify the anaesthetics® mechanism by
verifying the effect of anaesthetics on glia cells. In vivo study using SD rats, we examined the

sevoflurane anesthetized animals with different concentrations and verified that the inhalation
anesthetic sevoflurane is acting on glial cells, by analyzing the Wash-out rate of Acetate-PET. We
established a glial cell model and a framework to show that functional control of its surface
receptor integrin is linked with anesthesia mechanism. The study also showed the need to further
investigate the influence of anesthetics on new signal transduction pathways by exosomes.

PET MRI



Fukami S, et al:Eur J
Pharmacol ,1999, Suzuki T, et
al:Anesthesiology,2002, Suzuki T, et
al:Anesth Analg ,2003

Pauling Hydrate
crystal theory Pauling L,Science 1961

Vortex theory Nakada

T, Cytotechnology 2009

D-serine, Lactate

Suzuki et al., Cell
2011/Henneberger C et al., Nature 2010

(Attwell, et al.,Nature 2010)

3

LatioRMetal ., Anesth Analg
2009

acetate

11.7 MRI

Shimaoka
M. Nature rev Drug Discover 2003

Acetate-PET

SD 2809
"C-acetate(  30MBq) dynamic
(30 ) 8F-FDG 40MBq
40 static (10 )
IC-acetate 30
Acetate wash-out rate
Tukey-Kramer Multiple
Comparison Test 5

Acetate-PET

Astrocyte Neuron

(N.Sailasuta et al. JCBFM.2010)

Acetate wash-out rate  1.5%
3.2 % 2.5%
+ 3.9%

13.1+
9.7+ 3.0% 4.0% 7.7
FDGPET SUVmean 1.5%



1.0 2.5% 3.5+ 0.51 4.0%
0.43 1.5% 4%

Uc_acetate

Acetate-PET results

0.7
8
% 0.6 fh_f/;_x\_a_ —
3 05 4
= y
-
%03 ¢ =8
3 ]
< 0.2 ~F
01 i
0 4 |
S
0 500 1000 1500 20005
Actate wash-out rate
18 *
16
R 14 *P<0.05
L 12
e
= 10
3
£ 8
£ 6
4
2
0
1.50% 2.50% 4.00%
Sevoflurane concentration(%)
FDG-PET
6
5
*P<0.05
5 4
3
£
> 3
pu}
2
2
1
0
1.50% 2.50% 4.0%
Sevoflurane concentration(%)

Ooi Y, Inui-Yamamoto C, Yoshioka Y,
Seiyama Y, Seki J. 11.7 T MR Imaging
Revealed Dilatation of Virchow-Robin
Spaces within Hippocampus in Maternally
Lipopolysaccharide-exposed Rats. Magn
Reson Med Sci. 16,2017:54-60.
DO1:10.2463/mrms.mp.2015-0090.

Saito S, Masuda K, Mori Y, Nakatani S,
Yoshioka Y, Murase K. Mapping of left
ventricle wall thickness in mice using
11.7 T magnetic resonance imaging. Magn
Reson Imaging. 36,2017:128-134.
DOI: 10.1016/j.-mri.2016.10.030.

Satoh T, Nakagawa K, Sugihara F,
Kuwahara R, Ashihara M, Yamane F, Minowa
Y, Fukushima K, Ebina 1, Yoshioka Y,
Kumanogoh A, Akira S. ldentification of an

atypical monocyte and committed

progenitor involved in fibrosis. Nature.
541,2017:96-101.

DO1:10.1038/nature20611.

Chen T, Mori Y, Inui-Yamamoto C, Komai
Y, Tago Y, Yoshida S, Takabatake Y, Isaka
Y, Ohno K, Yoshioka Y. Polymer-brush-
afforded SPIO nanoparticles show unique
biodistribution and MRl contrast in mouse
organs. Magn Reson Med Sci . 2017;
in press, [E-pub ahead: 2017/01/30].
DOl: 10.2463/mrms.mp.2016-0067.

Kinoshita M, Arita H, Okita Y, Kagawa N,
Kishima H, Hashimoto N, Tanaka H, Watanabe
Y, Shimosegawa E, Hatazawa J, Fujimoto Y,
Yoshimine T. Comparison of diffusion
tensor imaging and “C-methionine positron
emission tomography  for reliable
prediction of tumor cell density in
gliomas. J Neurosurg. 125, 2016:
1136-1142.

D01:10.3171/2015.11.INS151848

Isohashi K, Shimosegawa E, Naka S, Kanai
Y, Horitsugi G, Mochida 1, Matsunaga K,
Watabe T, Kato H, Tatsumi M, Hatazawa J.
Comparison of the image-derived
radioactivity and blood-sample
radioactivity for estimating the clinical
indicators of the efficacy of boron
neutron capture therapy (BNCT):
4-borono-2-®F-fluoro-phenylalanine
(FBPA) PET study. EJNMMI Res.
6,2016:75.

DO1:10.1186/s13550-016-0230-7

Shimosegawa E, Isohashi K, Naka S,
Horitsugi G, Hatazawa J. Assessment of '°B
concentration in boron neutron capture
therapy: potential of image-guided
therapy using '®FBPA PET. Ann Nucl Med.

30,2016:749-755.
D01:10.1007/s12149-016-1121-8

Kato H, Shimosegawa E, Fujino K,
Hatazawa J. CT-Based Attenuation

Correction in Brain SPECT/CT Can Improve
the Lesion Detectability of Voxel-Based
Statistical Analyses. PLoS One.
21,2016:e0159505.
DO1:10.1371/journal .pone.0159505

Park EJ, Shimaoka M, Kiyono H. MicroRNA-
mediated dynamic control of mucosal
immunity. Int Immunol. 2017

DOI: 10.1093/intimmu/dxx019.

Kawamoto E, Okamoto E, Takagi Y, Honda
G, Suzuki K, Imai M, Shimaoka M. LEF-1 and
Mac-1 integrins bind to the
serine/threonine-rich domain of thrombo-
modulin. Biochem Biophys Res Commun.

2016:1005-1012
DO1:10.1016/j -bbrc.2016.04.007



8
Shimosegawa E. Phase 0 and 1 clinical
trial using PET-microdosing studies: an
efficient approach to drug development.
The 55th Annual Meeting of the Korean
Society of Nuclear Medicine. 28 Oct 2016,
Seoul, Korea

38

2006 6 17
38

20106 6 17

Hatazawa J. Imaging biology of human
brain: SPECT and PET studies. Genetic and
environmental influences on human brain
glucose metabolism: a twin study with FDG
PET. Special Lecture in the Shanghai
University of Medicine & Health Sciences.
May 5,2016. Shanghai, China

Hatazawa J. Human brain maturation
studied by means of PET and SPECT:
functional maturation during childhood
and deterioration during aging. The 1st
Cognitive Impairment Symposium, Huadong
Hospital affiliated to Fudan University.
May 8,2016. Shanghai, China

Mochida I, Shimosegawa E, Matsunaga K,
Watabe T, Isohashi K, Tatsumi M, Kato H,
Hatazawa J. The experience of the dopamine
transporter SPECT 1in three pediatric
patients with Neurodegeneration with
Brain Iron Accumulation. Society of
Nuclear Medicine and Molecular Imaging®s
63th Annual Meeting (SNMMI 2016). June 13,
2016. Sandiego, U.S.A

Hatazawa J, Shimosegawa E, lIsohashi K,
Watabe T, Kato H, Matsunaga K, Kanai Y,
Naka S. Boron Neutron Capture Therapy
combined with F-18
fluoro-borono-phenylalanine PET. 2016
Northeastern  Asian Conference on
Molecular Imaging-based Precision
Medicine. Nov 11, 2016. Hangzhou, China

Nakae A, Nakai K, Mori Y, Kato H,
Hatazawa J, Yoshioka Y. Objective Way of
Evaluating Chronic Pain in Animal Model.

, 2017/2/23-24.

¢y

@

®

*

®

©)

2014-181733
2014 9 5

2014-229304
2014 10 17

MASHIMO, Takashi

10110785

HATAZAWA, Jun

70198745

SHIMAOKA, Motomu

40281133

YOSHIOKA, Yoshichika

00174897

SHIMOSEGAWA, Eku

30370258

NAKAE, Aya

60379170



