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Drug discovery and research for regulation of chronic inflammation caused by
microglial activation
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The excess production and release of inflammatory factors from microglial
cells are involved in the development and maintenance of central nervous system inflammation.
Therefore, in this study, we aimed to search for compounds to regulate microglia-mediated
inflammation among approved drugs libraries by high-throughput screening (HTS). We found that some
compounds inhibit not only the function of P2X7R but also the release of IL-13 from microglial
cells. Moreover, we succeeded that intrathecal administration of a potent compound among them
produced a reversal of nerve injury-induced mechanical allodynia in a rat model of neuropathic pain.

In addition, we also succeeded that a compound, which suppresses the production and release of IL-1
B from microglial cells, recovered depressive-like behavior caused by chronic inflammation. These
results suggest that approved drugs discovered by HTS may be able to regulate microglia-mediated
inflammation.

ATP P2X7 IL-1B



ATP P2X7
-1p IL-1p
-10 IL-10
2
1 ca?
1321N1 P2X7 rP2X7R-1321N1 96
ca Fluo 4-AM
BSS FDSS7000EX
Bz-ATP P2X7
1,914
2 ca?
rP2X7R-1321N1 flexiperm
ca? Fura2-AM BSS
Bz-ATP
Aquacosmos
3 YO-PRO-1
rP2X7R-1321N1 P2X7 hP2X7R -1321IN1 96
YO-PRO-1 Bz-ATP
YO-PRO-1 EnSpire
4 NanoLuc IL-1B IL-10
NanoLuc IL-1P
IL-1B caspase IL-10
IL-10
BV-2 384 1,599
LPS ATP
EnSpire
5 IL-18p mRNA
IL-18 mRNA BV-2 C8-B4
24 LPS ATP
RNA RT-PCR IL-18 mRNA
IL-1p BV-2
THP-1 24
LPS ATP Bz-ATP IL-1p
ELISA
6
5
von Frey test
50%
7 30
7
LPS C57BL/6J LPS



15 1

LPS
1 P2X7
1,979
P2X7
P2X7 3
P2X7
PRO-1
2 P2X7
ATP
Bz-ATP P2X7
pP2X7 3
1
LPS ATP
IL-1B
3 IL-1p
THP-1
LPS Bz-ATP IL-1p
3
IL-1p
7 14
4
NanoL uc IL-1B
319
1,280 1,599
2
X NanoLuc
BV-2 IL-1B
IL-18 mRNA
IL-1B
Tozaki-Saitoh H,et. al., J. Pharmacol. Sci., 2020
5 LPS
LPS
X
4

55 3 2019 213-217
DOI: org/10.14894/faruawpsj.55.3 213

12 12
5 E
S0 Z 10
5 % 8
8
Sos o os
2 0¥
0 <e S8 os
23 = -
© KRR o
@ Boa =
8 0 wex 3 o [
3 5
£ 02 S 02
5 g
(= o
=00 200
Control BBR ZFK CNP Control BBR ZFK CNP
ATP2mM BzATP 100 uM

1. RyXJavway BBR). ¥ 1ILILAR+ (ZFK).
VILZTEY (ONP) 5y FMIREES /05 7HERIC
w9 B ATP B KU BZ-ATP FFHED LT LISEZMFIT S

IL-10
IL-1B
X
LPS
LPS
X LPS

Yamamoto S, Yamashita T*, Ito M, Caaveiro JMM, Egashira N, Tozaki-Saitoh H, Tsuda
M. New pharmacological effect of fulvestrant to prevent oxaliplatin-induced
neurodegeneration and mechanical allodynia in rats. International Journal of Cancer,

, 145, 2019, 2107-2113
DOI: 10.1002/ijc.32043.

Yamashita T, Tsuda M, Tozaki-Saitoh H, Inoue K. [Green Pharma: A New Strategy for



Drug Discovery in Academia by Targeting Glial Cells and ATP Receptors]. Yakugaku
Zasshi, , 138, 2018, 1027-1031
DOI: 10.1248/yakushi.17-00211-1

Tozaki-Saitoh H, Sasaki I, Yamashita T*, Hosoi M, Kato T.A, Tsuda M. Involvement of
exchange protein directly activated by cAMP and tumor progression locus 2 in IL-18
production in microglial cells following activation of B-adrenergic receptors. J. Pharmacol.
Sci., , 2020, 143, 133-140
DOI: 10.1016/j.jphs.2020.03.004

5
Drug discovery technologies to achieve pain relief through drug repositioning
approaches
92 , 2019.3.14-16

Yamashita T, Kamikaseda S, Tanaka A, Tozaki-Saitoh H, Tsuda M, Inoue K, New
pharmacological effects of approved drugs targeting P2X7 receptors against the release
of IL-13 from microglial cells and neuropathic pain after peripheral nerve injury

WCP2018, 2018.7.1-6 Kyoto, Japan
Yamashita T, Microglial ATP receptors in neuropathic pain Purines
2018 2018.6.19-22 Foz do Iguacu, Brazil

Yamashita T, Kamikaseda S, Tanaka A, Tozaki-Saitoh H, Tsuda M, Inoue K, New
pharmacological effects of approved drugs targeting P2X7 receptors against the release
of IL-18 from microglial cells and neuropathic pain after peripheral nerve injury

Purines 2018 2018.6.19-22 Foz do Iguacu, Brazil
, 35 2018.11.17-18
0
0
0

http://global .phar.kyushu-u.ac. jp/

o

@

TSUDA, Makoto

SAITOH, Hidetoshi

Caaveiro Jose

INOUE, Kazuhide






