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Establishment of restrative therapy for the hippocampal dysfunction in patients
receiving cranial radiotherapy

Ishiuchi, Shogo
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Radiotherapy is an important treatment option for central nervous system
malignancies, however, cranial radiation induces hippocampal dysfunction and white matter injury,
which concomitantly induced higher cognitive dysfunction, resulted in reduced quality of life (QOL)
in the patients with brain disorders. Signaling for excitatory amino acids glutamate through
N-methyl-D-aspatare receptors (NMDAR) play a central role both in hippocampal neurogenesis, and
oligodendrocytes forming myelin sheath in the cerebrum. Treatment by memantine, a non-competitive
antagonist for NMDAR, induced amelioration of impaired hippocampal networks of pattern separation
detected by functional magnetic resonance imagings. Hyperbaric preconditioning of the patients just
before radiotherapy induced restration of white matter damages detected by whole brain analysis with

Tract-Based Spacial Statics using by diffusion tensor imaging data. Placebo-controlled trial (Trial
ID: jRCTs071190010) is now underway.

Chemobrain



™Z

40% (RT+TMZ)
Froklage etal., 2014 ,

30 , 1400
(Spalding et al., Cell 2013)

2Gy
, NMDA memantine,
fMRI Dense-array
EEG(Electroencephalogram)
( )
(NMDA ) LTP(local field potential)
C -+ )

(Hyperbaric Oxygenation Therapy:HBO)

11 (Int J Clin Oncol 2013, Int.J.Radiation Oncology Biol.Phys. 2011)
HBO,

non-competitive NMDA memantine (

)
oligodendrocyte 2



spike Omniplex 06, Plexion
moving LFP

fMRI Dense-array

EEG(Electroencephalogram)
(GE Health Care 3T MRI

Discovery 750) pattern separation pattern
completion BOLD Blood Oxygen Level Dependent
fMRI 256channe EEG fMRI BOLD
P200,P300,P400 ERP(Event Related Potential,
)

DTI-tractography
DTI Tract-Based-Spacial Statics(TBSS)
GBC;Global Brain Connectivity
HBO  NMDA

mini-mental state examination (MMSE), modified MMSE (3MS),

Trail Making Test (TMT), Stroop test (ST) Wechsler
Adult Intelligence Scale-Revised(WAIS-R) digit span subtest (DS) , WAIS-R digit symbol
test(DST), partial WAIS-R block design subtest (fifth and ninth items)

cube-copying test

BDNF,
B2-microglobulin Nat Med. 2015)

,  NMDA memantine,

TVMRI Dense-array
EEG(Electroencephalogram)






7 7 0 5

Hokama Yohei Nishimura Masahiko Usugi Ryoichi Fujiwara Kyoko Katagiri Chiaki Takagi
Hiroshi Ishiuchi Shogo

Recovery from the damage of cranial radiation modulated by memantine, an NMDA receptor
antagonist, combined with hyperbaric oxygen therapy

2022

Neuro-Oncology

Dol
10.1093/neuonc/noacl62

Miyagi Yasuyo Fujiwara Kyoko Hikishima Keigo Utsumi Daisuke Katagiri Chiaki Nishimura
Masahiko Takagi Hiroshi Ishiuchi Shogo

59

Altered Calcium Permeability of AMPA Receptor Drives NMDA Receptor Inhibition in the
Hippocampus of Murine Obesity Models

2022

Molecular Neurobiology

4902 4925

DOl
10.1007/s12035-022-02834-2

Usugi Ryoichi Nishimura Masahiko Ishiuchi Shogo

10

Analysis of human hippocampal volumetry in relation to pattern separation ability in healthy
young subjects

2020

Brain and Behavior

DOl
10.1002/brb3.1878

Tomohisa Miyagi, Tomomi Kuninaka, Yuki Kinjo, Shigetaka Kobayashi, Hideki Nagamine, Yohei
Hokama, Maki Kawabata, Ryoichi Usugi, Yukio Tsuchida, Chiaki Katagiri, Masahiko Nishimura,
Kenichi Sugawara, Hiroshi Takagi, Shogo Ishiuchi

27(1)

Developing a real-time physically deformable neurosurgical virtual reality simulation system
based on clinical case data.

2019

Journal of the Japan Society for Simulation Surgery

19 23

DOl




Murakami Chiaki Yoshida Yuka Yamazaki Tatsuya Yamazaki Ayako Nakata Satoshi Hokama Yohei 36

Ishiuchi Shogo Akimoto Jiro Shishido-Hara Yukiko Yoshimoto Yuhei Matsumura Nozomi Nobusawa

Sumihito lkota Hayato Yokoo Hideaki

Clinicopathological characteristics of circumscribed high-grade astrocytomas with an unusual 2019

combination of BRAF V600E, ATRX, and CDKN2A/B alternations

Brain Tumor Pathology 103 111
DOl

10.1007/s10014-019-00344-z

NISHIMURA Masahiko KOBAYASHI Shigetaka KINJO Yuki HOKAMA Yohei SUGAWARA Kenichi TSUCHIDA 58

Yukio TOMINAGA Daisuke ISHIUCHI Shogo

Factors Leading to Improved Gait Function in Patients with Subacute or Chronic Central Nervous 2018

System Impairments Who Receive Functional Training with the Robot Suit Hybrid Assistive Limb

Neurologia medico-chirurgica 39 48
DOl

10.2176/nmc.0a.2017-0082

Ishiuchi Shogo Shinya Takahiro Nagamine Hideki Sugawara Ken-ichi 9

The usefulness of indocyanine green during surgery for hypervascular posterior fossa tumors 2018

Surgical Neurology International 90 90

DOl
10.4103/sni.sni_19 18

63 11 4

AMPA - -

2019




AMPA

37

2019

AMPA

2019

AMPA

2019

AMPA

2019




78

2019

AMPA - -

2019

AMPA - -

Glioma Conference in Chiba

2019

Shogo Ishiuchi

Prevention of cranial neurotoxicity by radiotherapy. (held on the magazine)

The 10th International Society of Radiation Neurobiology Conference

2020




78

2019
1

47

2019
19 VR

2019

78

2019




29

2019
Combined approach
132
2019
78
2019
131

2019




78

2019

132

2019

2019

HAL

2019




20

2019

GIuR2

42

2019

Chiaki Katagiri Hiroshi Takagi Shogo Ishiuchi

Effect of hyperbaric oxygenation treatment before radiotherapy for memory and recognition. (held on the magazine)

The 10th International Society of Radiation Neurobiology Conference

2020

AMPA - -

2018




AMPA

19

2018

AMPA

Expert Meeting

2018

AMPA

77

2018

36

2018




- HAL

7 HAL

2019

AMPA

AMPA - Series-2nd

2019

PDT

2018

2018




77

2018

77

2018

Tomohisa Miyagi, Kuninaka Tomomi, Yuki Kinjo, Shigetaka Kobayashi, Hideki Nagamine, Yohei Hokama, Ryuichi Usugi, Yukio
Tsuchida, Chiaki Katagiri, Masahiko Nishimura, Kenichi Sugarawa, Hiroshi Takagi, Shogo Ishiuchi

Virtual Reality and Augmented Reality Technology in Neurosurgery

10th World Society for Simulation Surgery Biennial Meeting in Chicago

2018

Diffusion tensor tractography

77

2018




44 IVR

2018

128

2018

53

2018

Chiaki Katagiri, Hiroshi Takagi and Shogo Ishiuchi

Effect of hyperbaric oxygenation treatment before radiotherapy for memory and recognition.

The 9th Annual Meeting of The International Society of Radiation Neurobiology

2019




MR spectroscopy

77

2018

subependymoma 1

129

2018

35

2017

2017




Application of graph theory in Neurooncology- New concepts in brain mapping.

76

2017

2017

HAL

6 HAL

2017

AMPA

2017 2018




2017

76
2017
27
2017
76

2017




Diffusion tensor tractography

76

2017

RCVS Reversible Cerebral Vasoconstriction Syndrome

Creutzfeldt-Jakob

43
2017
Creutzfeldt-Jakob
76
2017
1H-MR spectroscopy
76

2017




HAL

51

2017

11

2017

TRPM7

metabolism.

Kinase activity of TRPM7 involvement in the regulation of hepatic lipid

2017

2017

Neuroprotective effect of hyperbaric oxidation therapy

40

2017




76
2017
2
126
2017
3
2019
89
2018

120

Clinical Neuroscience 2018 05




2017

500

pp35-pp43 3.
1
2018-181890 2018
1
6328469 2018
(Katagiri Chiaki)
(00443664) (18001)
Neuroimaging
(Hokama Yohei)
(60573318) (18001)
MRI
(Nishimura Masahiko)
(60597889) (18001)







