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Role of epidermal growth factor receptor in early brain injury after
subarachnoid hemorrhage

Nakano, Fumi

3,600,000

(Subarachnoid hemorrhage, SAH)
Early brain injury, EBI EBI

SAH SAH (epidermal growth factor receptor, EGFR)
nuclear factor-kappa B (NFkB) inducing
kinase/NFkB

SAH 30-40% DCI
DCI EGFR
nuclear factor (NF)-kappa B inducing kinase (NIK)/NF-kappaB
EGFR EBI

Subarachnoid hemorrhage (SAH) is a devastating disease which affecting
relatively young people. Cerebral vasospasm and early brain injury (EBI) have been suggested to
contribute to delayed cerebral ischemia (DCI) after SAH. EBI, such as neuronal apoptosis, has not
been fully investigated. In this study, we investigated whether epidermal growth factor receptor
(EGFR) activation results in neuronal apoptosis and sought signaling pathways under EGFR activation
in a mouse SAH model.
SAH mouse showed deteriorated neurological function, brain edema, increased neuronal apoptosis, and
these observations were improved in SAH-EGFR inhibitor group. Western blot and immunohistochemistry

revealed that expressions of phosphorylated (p-) EGFR, nuclear factor-kappa B (NFkB) inducing Kinase

(NIK) in the nucleus, NFkB were increased in neurons of the SAH group, and decreased in the
SAH-EGFR inhibitor group. EGFR/NIK/NFKB is suggested to be involved in neuronal apoptosis after SAH

in mice.



subarachnoid hemorrhage, SAH

SAH
60
early brain injury, EBI

EBI delayed
cerebral ischemia, DCI
EBI
EBI
Budohoski, et al. J Neurol Neurosurg Psychiatry 85:1343-1353, 2014
DCI SAH 30-40% DCI
EB1  DCI Vergouwen,
et al. Stroke 42:924-929, 2011 EBI
SAH
epidermal growth factor receptor, EGFR
EGFR  EBI SAH EGFR
SAH EBI
C C EGFR
epidermal growth factor, EGF SAH EGFR
EGFR Nakano, et al.
Mol Neurobiol 56:4730-4740, 2019 C SAH

Fujimoto, et al. J Neurosurg 124:1693-1702, 2016
Liu, et al. Mol Neurobiol 55:8346-8354, 2018

EGFR EBI
EGFR EBI
SAH EGFR
EBI  EGFR Peng,
et al. Exp Neurol 320:113008, 2019 G 30
Gl  SAH
EGFR
G 30 G1
SAH
Peng Exp Neurol 320:113008, 2019
EGFR SAH
Koide, et al. Acta Neurochir Suppl 115:179-184, 2013
Ju, et al. Glia
60:1801-1814, 2012 EGFR
1/2 extracellular signal-regulated kinase 1/2,
ERK1/2
Zhou,
et al. ASN Neurol 7:1-16, 2015 SAH EGFR
SAH SAH
SAH EGFR  SAH EBI

EGFR EBI



SAH EGFR SAH
SAH C57BL/6, 20-25¢
4-0
SAH Sham
bregma 0.2mm
1.0mm burr hole 30
terminal deoxynucleotidyl transferase-mediated d-UTP
nick-end labeling (TUNEL) cleaved-caspase 3
EGFR
SAH sham EGF EGFR
SAH 24 temporal base cortex cleaved-caspase
3 EGFR
72 EGFR
12.6-3160.0ng  EGFR 632.0ng
632.0ng
SAH EGFR-ERK1/2
Nakano, et al. Mol Neurobiol 56:4730-4740, 2019 phosphorylated (p- ERK1/2
SAH
EGFR ERK1/2
24 SAH p-
EGFR nuclear factor-kappa B (NF-kB)-inducing kinase (NIK) NFkB p50
p-p65 EGFR p-EGFR p50 p-p65
NFkB NFkB2 p52 SAH
SAH NIK  EGFR
temporal base cortex
EGFR
SAH p-EGFR NIK pl05/50 p-p65 EGFR
NIK NIK  p-EGFR
SAH EGFR
SAH
p-EGFR NIK
EGF EGFR
SAH EGFR EGF
p_
EGFR NIK p-p65 p105/50
SAH EGFR/NIK/NFkB (p65 p50)
EGFR EBI

Stroke



EGF administration
HB-EGF j

TNC

Cytoplasm

Neuronal apoptosis



4 4 0 0

Fumi Nakano, Hideki Kanamaru, Fumihiro Kawakita, Lei Liu, Yoshinari Nakatsuka, Hirofumi 54

Nishikawa, Takeshi Okada and Hidenori Suzuki

Epidermal growth factor receptor mediates neuronal apoptosis after subarachnoid hemorrhage in 2023

mice

Stroke 1616-1626
DOl

10.1161/STROKEAHA.122.041977

Hidenori Suzuki, Fumihiro Kawakita, Reona Asada, Fumi Nakano, Hirofumi Nishikawa, Masashi 13

Fujimoto

Old but still hot target, glutamate-mediated neurotoxicity in stroke. 2022

Translational Stroke Research 216-217
DOl

10.1007/s12975-021-00958-6

Hideki Kanamaru, Fumihiro Kawakita, Hirofumi Nishikawa, Fumi Nakano, Reona Asada, Hidenori 18

Suzuki

Clarithromycin ameliorates early brain injury after subarachnoid hemorrhage via suppressing 2021

periostin-related pathways in mice

Neurotherapeutics 1880-1890
DOl

10.1007/s13311-021-01050-5

Fumihiro Kawakita, Fumi Nakano, Hideki Kanamaru, Reona Asada, Hidenori Suzuki 15

Anti-apoptotic effects of AMPA receptor antagonist perampanel in early brain injury after 2024

subarachnoid hemorrhage in mice

Translational Stroke Research 462-475

DOl
10.1007/s12975-023-01138-4




Liu Lei

22

2022

80

2021

55

2023







