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A novel treatment of cerebral infarction with neuroprotective astrocytes induced
by inflammatory microglia
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We have focused on the metabolism of astrocytes and have made a number of

studies on the metabolic profile of neuroprotective astrocytes (A2 astrocyte), and in the process of
developing therapeutic applications of A2 astrocyte, we have found that its interaction with
cytotoxic and inflammatory microglia (M1 microglia) is important for the A2 astrocyte induction.
However, these research results were obtained using cultured cells derived from rodents. As the next
step for human application, this study aims to verify metabolic kinetics using astrocytes and
microglia differentiated from human-derived iPS cells and to develop a treatment for acute stroke by
inducing A2 astrocyte. We have successfully measured glucose metabolic profiles in human astrocytes
and microglia in vitro. The results will lead to the novel stroke treatment through the astrocytic
neuroprotection.
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Fig. 1 Characterization of glucose metabolism in human iPSC-derived
astroglia and spinal motor neurons (healthy adults vs. ALS patients)
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Fig. 2 Characterization of glucose metabolism in human iPSC-derived
astroglia and microglia (healthy adults) with and without LPS
AG-CTL:iPSC-derived astroglia
o Mg-CTL: iPSC-derived microglia
S0.0
0.0 M7
200
100
Total glucose TCA cycle Pentose-phosphate
consumption consumption Pathway flux
iPS Sonn | et al, Inflammation and Regeneration 2022 (in

press)
PPP LPS



10 5 0 5

Takahashi Shinichi 40
Metabolic compartmentalization between astroglia and neurons in physiological and 2020
pathophysiological conditions of the neurovascular unit
Neuropathology 121 137
DOl
10.1111/neup.12639
Leventoux Nicolas Morimoto Satoru Imaizumi Kent Sato Yuta Takahashi Shinichi Mashima 9
Kyoko Ishikawa Mitsuru Sonn Iki Kondo Takahiro Watanabe Hirotaka Okano Hideyuki
Human Astrocytes Model Derived from Induced Pluripotent Stem Cells 2020
Cells 2680 2680
DOl
10.3390/cel 19122680
38(4)
2020
Clinical Neuroscience 507-509
DOl
35(8):
iPS BIO Clinica update 2020
BIO Clinica 702-706

DOl




69 1

iPS 2020
1-15

DOl

Shinichi Takahashi, Satoru Morimoto, Hideyuki Okanao 71(9)

Ropinirole Hydrochloride, a Candidate Drug for ALS Treatment 2019

Brain Nerve 943-952
DOl

10.11477/mf. 1416201386

Shinichi Takahashi, Satoru Morimoto, Komei Fukushima, Jin Nakahara, Hideyuki Okano 71(11)

Ropinirole Hydrochloride for ALS 2019

Brain Nerve 1279-1288
DOl

10.11477/mf.1416201438.

.Satoru Morimoto, Shinichi Takahashi, Komei Fukushima, Hideyuki Saya, Norihiro Suzuki, Masashi 11

Aoki, Hideyuki Okano, Jin Nakahara

Ropinirole hydrochloride remedy for amyotrophic lateral sclerosis - Protocol for a randomized, 2019

double-blind, placebo-controlled, single-center, and open-label continuation phase 1/1la

clinical trial (ROPALS trial) -.

Regen Ther 143-166
DOl

10.1016/j .reth.2019.07.002.




Hideyuki Okano, Daisuke Yasuda, Koki Fujimori, Satoru Morimoto, Shinichi Takahashi 41(2)

Ropinirole, a new ALS drug candidate developed using i1PSCs. 2019

Trends Pharmacol Sci 99-109
DOl

10.1016/j . tips.2019.12.002.

Shinichi Takahashi 40

Metabolic compartmentalization between astroglia and neurons in physiological and 2020

pathophysiological conditions of neurovascular unit. Neuropathology.

Neuropathology 121-137
DOl

10.1111/neup.12639.

7 0 0

Shinichi Takahashi, Satoru Morimoto, Kensuke Okada, Yugaku Dat&eacute;, Daisuke Ito, Jin Nakahara, Hideyuki Okano

ROPALS trial based on the iPSC drug repositioning for ALS: baseline profiles of trial participants.

61

2020

ROPALS trial based on the iPSC drug repositioning for ALS: baseline profiles of trial participants.

63

2020




23

2020

Shinichi Takahashi, Satoru Morimoto, Hideyuki Saya, Hideyuki Okano, Masashi Aoki, Norihiro Suzuki, Jin Nakahara

Ropinirole Hydrochloride Remedy for Amyotrophic Lateral Sclerosis

AAN 2019 - American Academy of Neurology 71st Annual Meeting

2019

Shinichi Takahashi, Kyoko Mahima, Kazushi Minami, Yoshikane lzawa, Takato Abe, Naoki Tsukada, Takako Hishiki, Mayumi
Kajimura, Norihiro Suzuki

Keapl/Nrf2 System-dependent Astroglial Neuroprotection Against Dopamine

BRAIN & BRAIN PET 2019

2019

Shinichi Takahashi, Satoru Morimoto, Kensuke Okada, Yugaku Dat&eacute;, Daisuke Ito, Jin Nakahara, Hideyuki Okano

Phase 1/2a, Double-blind, Placebo-controlled Study with an Open-label Extension of Ropinirole Hydrochloride Extended-Release
Tablets (ROPALS trial based on the iPSC drug repositioning)

30th International Symposium on ALS/MND

2019




Shinichi Takahashi  Satoru Morimoto Hideyuki Saya Hideyuki Okano Masashi Aoki  Norihiro

Study protocol for a phase

/ a, double-blind, placebo-controlled trial of ropinirole for ALS

60

2019

1

Shinichi Takahashi

2021

IntechOpen

259

Psychology and paho-physiological outcomes of eating

(MORIMOTO Satoru)

(00816952) (32612)
(MASHIMA Kyoko)

(30812440) (32612)
(OKANO Hideyuki)

(60160694) (32612)




(1ZAWA Yoshikane)

(90468471)

(32612)




