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Development of novel diagnostics and treatment for spinal cord injury using
blood concentration of phosphorylated neurofilament heavy chain

Fujiwara, Reina
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In dogs with spinal cord injury, the blood concentration of pNF-H increased
within a week after the onset and the value can be a promising biomarker to evaluate the prognosis
after spinal cord injury. On the other hand, in acute phase, GFAP showed good specificity as a
prognostic factor. Analysis of in vivo pNF-H kinetics revealed elimination half-life of pNF-H was
estimated to 190 min. In conclusion, interventions have little influence on serum pNF-H and the
time-course changes in serum pNF-H indicate the simultaneous pNF-H leakage from damaged spinal cord
in the process of injury or restoration. This result suggested that evaluating blood concentration
of pNF-H after spinal cord injury can offer good information to decide post-surgical care and

rehabilitative therapy. We are also uniquely developing ELISA system to detect canine pNF-H in blood
to use in daily clinics.

GFAP pNF-H



MR1
Gradeb5
pNF-H
pNF-H
pNF-H
pNF-H
pNF-H
pNF-H
pNF-H
GFAP
GFAP
pNF-H
2
pNF-H
pNF-H
ELISA pNF-H

ELISA
pNF-H

pNF-H
Grade 1

200 ng/ml

——G5 FiEFR
@=4)

-0-G5 FEREHF

I FEFpNF-H & FE(ng/mL)
&
(=]

0 5 10 15 20 25 30
REFHSOHE (H)

600 --a--Gi  FiRBT
@=3)

s
=}
=]

L pNE-H& £ (ng/mL)
s
(=]

200
100 Lt
0 Lpmemmg® e “Inen
0 5 10 15 20 25 30

HEMSOEE (H)

w0 Gl FHRAE
(=3

Qr ®»
S o
S o

'
o
S]

I FEpNF-H B (ng/ml.)
8 8
(=] o

.
o
(=]

0 5 10 15 20 25 30
FEMSOEEE ()

1 pNF-H
Grade
1-2 200
ng/ml
Gradeb5
2
GFAP
pNF-H GFAP
2,3
GFAP
GFAP



IM;EGFAPEE (ng/mL)

m15§GFAP;’%J'§‘E (ng/mL)

NS,
1.2

= ®
o 1
C
I 08
% 0.6
o
g 04
S 02 ®
[0}
% 5 eccdes  wllee
FHREIF FTBRAR
_ NS,
—12
£
o7}
£os °
o [ ]
< 06
G]
0.4 .
IS
g 0.2
n 0 (o] (oo}
FHREF FHBRAR
2
pNF-H GFAP
GFAP

@G5 FERTR(n=4)
OG5 F#&R4F(n=4)

G4 T EIF(n=6)
2
1.5
0.5
0
7 14 21 28 14 21 28
ﬁ%&ﬂﬁm) EF&E@@)
G3 FRRE%F(n=4)
0 7 14 21 28
BE%a%RE)
3 GFAP
GFAP
pNF-H
pNF-H

1
pNF-H
4
30 b —e—G3 FHEFBMn =
2 2 \
S \ --0--G3 F#&RIiFf(n=2)
£ 20 g - MEEEELL
- I w0 G3 BHEN=1)
T 15 \ | HEERHY
L VY —=— G2 FHEIFn= 1)
a 10 VY
#iT L
E 5 \\‘f’zo/
0 —o—&\ﬂli'—r—“-r °
O 7 14 21 28 35 42 49 56 63 70 77
it 3=E-4Q=))
4
pNF-H
1-2
10
pNF-H
4 PNF-H
0.025 p g
0,5, 15,30 1,2,
4, 8, 16 pNF-H
190 5
100.00
-
£
» 10.00
£
%
i
=100
L
s
g 010
g
0.01
0 5 10 15
5% ORI (F5RE)
5 PNF-H
PNF-H 190

PNF-H



5
pNF-H

pNF-H
GFAP
pNF-H

NF-H
NF-H
NF-H
ELISA

Rb NF200 Chk WE DAPI Merge

Rb Serum Chk WE DAPI Merge

6 (Rb Serum)
NF-H (Chk WE)

pNF-H (Rb NF200)

2016 7

“Assessment of serum phosphorylated
neurofilament subunit NF-H and glial
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