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Elucidation of the mechanism of neuroprotective effect of erythropoietin through
microglia and basic research on drug development
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Erythropoietin gEPO), which is a therapeutic drug for anemia, has recently
been known to have a neuroprotective effect, but the mechanism is unknown. In many brain diseases,
microglia, which are one of the cells constituting the brain, are often activated. We focused on
activated microglia, which damage the brain, and found that microglia have a receptor for EPO.

In this study, experiments were carried out using microglia culture cells and mice, and the
neuroprotective effect of EPO was achieved by inhibiting the activity of microglia in the brain,
such as inflammatory cytokine production and damaging phagocytosis. EPO may be useful as a
therapeutic drug in acute brain diseases in the area of emergency and intensive care.

EPO



EPO

EPO
EPO EPOR
EPO
EPO
EPO
EPO
EPOR (OPC)
Kato et al. J Neurosci Res 2011
TNF-a
EPO
Nagaya,Aoyama,Tamura et al. Eur J Neurosci 2014
EPO
EPO-EPOR
EPOR
10-20
(M1)
(M2) (Miron et al. Nat Neurosci 2013) M1
M2
2
M1 M2
M1 M1 M2
EPO
EPOR
EPO
EPO
(¢H) BV-2 EPOR
1
BV-2
EPOR EPOR
RT-PCR EPOR
(2)BV-2 LPS EPO LPS
BV-2 LPS TNF-a IL-1B IL-6
iNOS RT-PCR LPS BV-2 M1
EPO iNOS
Griess ELISA NO
LPS BV-2
BV-2
LPS
EPO
3) LPS EPO
(2) primary
(4)LPS EPO
8 LPS EPOR TNF-
a IL-1PB IL-6 EPO



(5)EPO

LPS-Toll like receptor-4 (TLR4) EPO-EPOR
EPO
BV-2 LPS EPO MAPK ERK, JNK, p-38
NFkB
P13K-Akt LPS EPO
Akt
(6)EPO
(5) EPO
BV-2 LPS
EPO
BV-2
EPO
EPO (5) P13K-Akt
SOD1 SO0D2
catalase assay EPO
¢y) BV-2 EPOR
©
BV-2 RT-PCR | 3 4] "
EPOR <
1 Z 37
EPOR E
x o -
N
EPO G
g
=
o 0 -
@ Neuron Astrocyte Microglia
X/1. EPORD I (Rat primary culture)
(2)BV-2 LPS EPO LPS
BV-2 LPS
TNF-a IL-1B IL-6 40
BV-2
M1 LPS 2 30 1
iNOS 8
EPO iNOS g 20
Griess =
ELISA NO X 40 -
NO
LPS 0 -
BV-2 EPO LPS - - + +
M1 2 EPO - + - +
M2 E—XERBBV-20E&
In vitro
LPS EPO
3) LPS EPO
primary
BV-2

LPS



(4)LPS EPO

LPS EPOR LPS
EPOR TNF-a IL-1B IL-6
LPS EPO
LPS
EPO
invivo LPS
EPO
(5)EPO
BV-2 LPS MAPK ERK, JNK, p-38
NFkB 30 —~60 EPO
LPS
JNK EPO EPO JNK
EPO Akt PI13K-Akt
(6)EPO
LPS BV-2
EPO SO0D1 SOD2
catalase LPS EPO
LPS
control control
EPO
5

(1)Tamura T, Otulakowski G, Kavanagh B.
Could nanotechnology make vitamin E therapeutically effective?
Am J Physiol Lung Cell Mol Physiol. 2019;316:L1-L5.
doi:10.1152/ajplung.00430.2018.

(2)Kasahara R, Yamamoto N, Suzuki K, Sobue K
The o 1 receptor regulates accumulation of GM1 ganglioside-enriched
autophagosomes in astrocytes.
Neuroscience. 2017;340:176-87
doi:10.1016/j.neuroscience.2016.10.05 8.

(3)Tamura T, Aoyama M, Ukai S, Kakita H, Sobue K, Asai K.
Neuroprotective erythropoietin attenuates microglial activation,
including morphological changes, phagocytosis, and cytokine production.
Brain Res. 2017;1662:65-74
doi:10.1016/j.brainres.2017.02.023.

(4)Yamamoto N, Shibata M, Ishikuro R, Tanida M, Taniguchi Y, lkeda-Matsuo
Y, Sohue K.
Epigallocatechin gallate induces extracellular degradation of amyloid
B -protein by increasing neprilysin secretion from astrocytes through
activation of ERK and PI3K pathways. Neuroscience. 2017;362:70-7
doi:10.1016/j.neuroscience.2017.08.03.

(5)Yamamoto N, Fujii Y, Kasahara R, Tanida M, Ohora K, Ono Y, Suzuki K,
Sobue K.
Simvastatin and atorvastatin facilitates amyloid B -protein degradation
in extracellular spaces by increasing neprilysin secretion from
astrocytes through activation of MAPK/Erkl/2 pathways.
Glia. 2016;64:952-62 doi:10.1002/glia.22974.

3
1)



(2)

(€)M

)

)

2)

64

65

2018

63

p23-26 2016

8

SOBUE Kazuya

90264738

AOYAMA Mineyoshi

ASAl Kiyofumi

2018

2016



