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New hypothermia theraﬁy by the glial microenvironment for the neonatal hypoxic
ischemic encephalopathy
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Hypoxic-ischemic encephalopathy (HIE) has a high morbidity rate and involves

severe neurologic deficits, including cerebral palsy. Therapeutic hypothermia (TH) has been shown
to decrease the mortality rate and provide neuroprotection in infants with HIE. We demonstrated
that hypothermia after oxygen/glucose deprivation stabilized HIF-EPO signaling in astrocytes, and
upregulated EPO expression could suppress neuronal apoptosis. In addition, we demonstrated that,
under hypothermic conditions, expression of pro-inflammatory cytokines and inducible nitric oxide
synthase (iNOS) was suppressed. In addition, phagocytosis of latex beads was significantly
suppressed in BV-2 cells under hypothermic conditions. Investigating the neuroprotective effect of
EPO from astrocytes and microglia function under hypothermic conditions may contribute to the
development of novel neuroprotection-based therapies for HIE



1000 2-4

HIE
HIE 25
10 HIE
30-60%
HIE
HIE
HIE
1. LPS
LPS
LPS
iNOS EPO
LPS iNOS
iNOS EPO
8-
OHDG RT-PCR
8-0HDG ELISA
MTT assay LDH TUNEL
34 72

LPS



EPO

EPO, INOS,

EPO

NFK B

EPO
[rERE<wEHE |
w @

HIF | NF«B 11t

EPO| iNOS/cytokines
phagocytosis

w

—

{BiRIRAE

miRNA
iNOS
[FEREFERT ]
“ 9
HIFttT NEx«B]
|astrocyte | [ microglia |

EPOfE iNOS/cytokines |
. phagocytosis|
<<z "

4
-

M1 ERRBIEI /YT, PR EAYAS FEMNL T2 -0V %2RETS



55
( ) 2019
9-16
DOl
Toriuchi K, Kakita H, Tamura T, Takeshita S, Yamada Y, Aoyama M 17
Prolonged astrocyte-derived erythropoietin expression attenuates neuronal damage under 2020
hypothermic condition.
J Neuroinflammation. 141
DOl
10.1007/s10571-020-00860-z
Kimura T, Toriuchi K, Kakita H, Tamura T, Takeshita S, Yamada Y, Aoyama M 41
Hypothermia attenuates neuronal damage via inhibition of microglial activation, including 2021
suppression of microglial cytokine production and phagocytosis.
Cell Mol Neurobiol. 459-468

DOl
10.1007/s10571-020-00860-z .

64

2019




(Yamada Yasumasa)

(60405165) (33920)
(Aoyama Mineyoshi)
(70363918) (23903)




