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Neuronal activity affects AD pathophysiology
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To clarify the association between Alzheimer®s pathophysiology and neuronal
activity, we analyzed the processing of amyloid precursor protein (APP) under various conditions of
glutamatergic activation using primary culture of rat cortical neurons. At 100 y M glutamate, the
expression of full-length APP transiently decreased after 2 hours of activation, with decreased APP
C-terminal fragment B (CTFB ). In contrast, at 0.1 py M glutamate, the expression of CTFB increased

after 2 hours activation, and levels of AR elevated after 24 hours activation. Furthermore, this
elevation of AR was suppressed by inhibiting the NMDA receptor. These results suggest that
suppression of sustained neural activation would be a novel therapeutic target for Alzheimer-®s
disease.

Alzheimer®s disease neuronal activation APP processing Ap NM
DA



( AD)
B ( ( APP) p
|
Full-length APP
a-cleavage a-secretase
APP sAPPB sAPPa CTFa
o | |
v-secretase
AB y-cleavage
( ) Amyloidogenic pathway AB AICD Non-amyloidogenic pathway
Ap I
default mode network
AD
AP
AD AB
AD
invitro AD
in vitro
APP AB
AB
APP
( 17 )
ELISA
(§D)] APP
. ONF=>8 100 pM
L-685,458 + N 2RREAPP ©
Glutamate [pM] Veh. 0.1 100 ‘ l
[kDa]
100- . ." 3 & APP-FL _ . .
- & 70+ REEERNMET crrs
. (FEFE AR RR N BAD)
S IR IR AR (APP-CTFa
ONs=>8£0.1 uym
12-| w “' APP-CTFB . LERAPP c
|
T
8- — . o
il [ PR—— 70O REERREAMEN CTFB
S pg/iane (BEIRTHEND) t
2 APP APPC (
APP-CTFs) y y
Y
100 uM APP(  APP-FL)
APP-CTFB
0.1 pM APP-CTFB
100 uM B

0.1 pM B



2 APP
SAPPB/APP-FL
24 hr o T
B-inh.Iv — + —
Glutamate - + o8
[kDa] 0.4 S——
T I
] = e 0 T T
100- -.h SAPPa Vehicle Glutamate
ABx—40
100-] SAPPB I/L * 5k
b e e P/l
48-
- - e - o = B-actn %
Cell lysate: 5 pg/lane 0
Culture medium: 16 pl/lane
20
0 T T
Vehicle Glutamate
B 0.1 pM APP
0.1 uM 24 N SEBAPP c
sAPPfJ B [ !
p
sAPPf APP-FL
ELISA sAPPB c
APx-40 oiuM 24 1 |
0.1 pM
p AP AB
ol
=0 REAZRENAEN
(BtDERAMEDD)
3 AB NMDA
K801 ——24hr n SAPPB/APP-FL
Glutamate — + 008 —
[kDa] ——
o] INNEEEREERRRN e 008
0.04
100+ m. SAPPG 02 -
100 & & Y TTIL P SAPPB o Vehide  Glutamate Gluta+mate
MK-801
————————— - | -aCtin
43- ABy-a0
Culture mediam: 16 piiane pmol/L
80 —
0.1 uM Ap _
NMDA 801
NMDA MK-801 404
sAPPpB MK-801
ELISA APx-40 297
MK-801 ’ Vehicle  Glutamate Glutamate
NMDA MK-801

0.1 yM



2018
1 37

B -amyloid precursor protein APP processing
2017
2) 36

B -amyloid precursor protein APP processing
3) World Congress of Neurology 2017

THE EFFECT OF NEURONAL ACTIVITY ON B -AMYLOID PRECURSOR PROTEIN (APP)
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