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Development of novel biomarker and treatment of neonatal hypoxic-ischemic
encephalopathy

Akamatsu, Tomohisa

2,900,000

nHIE

LOX-1 nHIE

LOX-1
LOX-1 nHIE

LOX-1
LOX-1 sLOX-1 nHIE

We had revealed that lectin-like low-density lipoprotein receptor-1 (LOX-1)
was related to the pathology of neonatal hypoxic-ischemic encephalopathy (nHIE), previously. We
performed this study to develop novel treatment and biomarker for nHIE.

First, we revealed that LOX-1 was expressed in microglia of nHIE model rats and nHIE model primary

cultured microglia. Second, we demonstrated anti-LOX-1 neutralization was efficient in 6 hours after
the brain injury in nHIE model rats. Third, we demonstrated that the soluble form of LOX-1 level in
plasma was useful as the severity staging marker and prognostic marker in human nHIE.

LOX-1



(nHIE)

nHIE
0.1-0.6
10-60 25
nHIE
nHIE
nHIE
Sarnat

nHIE

Lectin-like oxidized

lipoprotein receptor-1 (LOX-1)
LDL

(Sawamura et al. Nature 1997)

low-density
1997

soluble form
of LOX-1 (sLOX-1)

LOX-1
LOX-1
nHIE
nHIE
LOX-1
LOX-1
nHIE LOX-1
(Akamatsu et al. Am J Pathol
2014)

AN

A IR

LOX-1
nHIE
sLOX-1
nHIE LOX-1
LOX-1
LOX-1
.nHIE LOX-1
a.nHIE
LOX-1
LOX-1
b.nHIE LOX-1
c. LOX-1 nHIE
.LOX-1
a.nHIE LOX-1
b. LOX-1
.LOX-1 nHIE
a.nHIE sLOX-1
ELISA
b. nHIE
nHIE sLOX-1
.nHIE LOX-1
nHIE
nHIE

(Rice et al. Ann Neurol 1981, Akamatsu

et at. Am J Pathol 2014)

7

120
HIE

SD

120



12 60p

g/kg/dose LOX-1
24 48

72

2%
Ibal LOX-1 GFAP

NeuN 4

19G 19G
196G 1
DAPI
LOX-1
LOX-1
nHIE
1 3

6 24

Ibal GFAP NeuN

0-3 SD

0.25%Trypsin
1,500rpm, 4 5
10%FBS 100u g/ml
4.5%glucose
Dulbecco’ smodified Eagle’ s medium (DMEM)

75¢m?

mixed glial culture 1-2
95%
Iba-1

Oxygen-glucose deprivation (0GD)

24

0GD
Glucose DMEM
BIONIX
37 0% 6

4 .5%glucose DMEM

4 .5%glucose DMEM

. LOX-1

nHIE
Sham-ope 7 SD

3 6 9 LOX-1
60p g/kg/dose 12 4
48
Nissl
. LOX-1  nHIE
nHIE sLOX-1
nHIE
3 6 24
enzyme-linked
immuno sorbent assay (ELISA) sSLOX-1
LOX-1
LOX-1
LOX-1
-HRP
nHIE sLOX-1
3
36 18009
nHIE National Institute of
Child Health and Human Development (NICHD)
D
60
pH 7 BE 16 2)
10 5
10 1) 2)
nHIE nHIE
nHIE
Sarnat
6
6 2
3
6 1
2-4 5-9 -80
ELISA sLOX-1



100ml/kg/day
nHIE
nHIE
Iba LOX-1
LOX-1
Ibal LOX-1

full-feeding

LOX-1

LOX-1
GFAP
NeuN LOX-1
LOX-1
in vivo
LOX-1 LOX-1
M1/M2
invitro
0GD HIE 0GD
LOX-1
SiRNA LOX-1
RNA
in vivo LOX-1
M1/M2
2
) LOX-1
)
)
LOX-1
nHIE LOX-1
3 6
LOX-1
9

LOX-1
therapeutic time-window 6
LOX-1
LOX-1 nHIE

nHIE
LOX-1
nHIE
CTL  sham-ope Sham
3 6

SLOX-1

M #z hsLoX-1

“-CTL (n=26)
Sham (n=21)
AHIE (n=25)

[Si51i5! 2485

45 nHIEG

nHIES 124

sLOX-1 6
sLOX-1

nHIE16

411pg/ml
nHIE
1325pg/ml

nHIE
924pg/ml
Sarnat

339pg/ml
nHIE

nHIE
nHIE
nHIE nHIE
nHIE
sLOX-1

sLOX-1
nHIE
sLOX-1
sLOX-1
sLOX-1
nHIE

LOX-1
6 sLOX-1

full feeding
nHIE
intact
6
sLOX-1



sLOX-1
0
1
sLOX-1
54
2018 7
0
o 1
2018-070037
2018 3 30

o

Akamatsu, Tomohisa

10734986

@

®

nHIE

©)
Itoh, Masayuki

Aoki, Yoshinori

Oka, Akira

Tkahashi, Naoto

Shimizu, Masaki

Kondo, Masatoshi

Yokoyama, Yoshiki



