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The development of non-invasive post-synaptic potential measurement technology from the
3-dimensional tissue model construction by cultured neurons
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Abstract: Post-synaptic potential measurement methods are critical methods to elucidate the neuronal network
function and evaluate the drug responses. However, the measurement technique of post-synaptic potential possible to
non-invasive, real-time, and long-term recording in cultured neuronal network in vitro have been not developed yet.
The purpose in this study is to develop the measurement method of post-synaptic potentials in cultured neuronal
networks with non-invasive and real time. For the this purpose, we constructed 3-dimensional integrated cultured cells,
because 3D cultured cells are able to generate the field post synaptic potentials, which consisted of a lot of mono-
synaptic potentials. Using this artificial 3D brain slice model and multi-electrode array system, we have been succeeded
in recording of field post synaptic potentials (fPSP) from rat hippocampal and cortical cultured neurons. Our method is
useful to evaluate the function of post-synaptic potential and the drug responses in cultured human iPSC-derived
neurons. Key Words: Artificial brain slice model, planar multi-electrode array chip, sharp wave ripples
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Fig.1 Avrtificial brain slices on the electrode.
(Sample A: £%#% 12 H H)
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Fig.2 Raw waveform of spontaneous activity.
a:3WITENTINA T A ZAD45 5T TE (Sample A B55%
12 HH)b, ¢ :3KITLATIEA 7 A A 515 5 L7 3 TE (Sample
B: 5% 18 A H)d: =2 7 — 7 L F DO HTHE LN Scale

761

2016 9 4 ~6

bars=50p1V/500ms(a,b),50uV/5s(c), S0uV/500ms(d)

4.F LD
Rat B WICEE ML 2 VW2 3IRITEA TN A T A4 AD
VRIS L OV ROTHEER T LTz, AR KRB E DM
213 30,000~80,000cells/mm3 T % = & 2345373 > T\ B 7=
B, ARWER U7 ATHNA 7 4 A 3EE LRI RS oM
BEEHEL WD, o, (FRLEZATIHAZ A 213
THEETHY., BELOHDLLOE/ER LI, S 150um
PLEEHT D EWmEORENMGE SN2, Mt
ATLEI LnbiLTnaR, SEIOY T uiad—5
UV DOIFHRN S BT AR ORI B A ER L
7272 150um A EDF U FARERTE LD EEZHN
D, BEE1Imm OANTHA T A ATBWT, 120 Lok
FRIOHBIGEORSESHER I TN S,
FHANZ DWW TR, A LRI 2 45 R L S 172 3 kot
MAT A AETLVERNDZ LT, MATAATRLND
G T ARBMNEE L BEUOERE B SN, 4
BONERBITINAT A ATRLNDS Y » 7V G5
-,
WM 2D D L, NTIHAT A AL EBEORAT A
A TOIGERBAITV, B - iPS M Sepdisinia 2 v
TRt E~E BT 5P ETH D, FFRICIE, RBRE
HROMaZ W2 ATIMA T A4 2AOERIEZITV, B b
FRIR BB O FRAAF IO TR AR AN AN (- 20 72 B & L ChfENL
L7z\y,





