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Development of a drug assessment method based on the function of human cerebral
organoids
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In microelectrode array (MEA) measurements of human brain organoids, we
showed that electrical activity characteristics and compound responses are more pronounced in the
low-frequency component below 500 Hz, rather than in the conventional spike component. Frequency
characteristics reflecting in vivo and contraindicated drug responses were also detected in diseased

brain organoids. Furthermore, the development of carbon nanotube MEAs and an MEA system capable of
simultaneous electrochemical measurements enabled real-time detection of glutamate release and
extracellular potentials.
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1. BRSO 5

In vitro B MR >y NU—7 OEE (BBXURE)) ZIEE & L7 ML OME N HIfF X
NTWD2Y, in vitro 2v5 in vivo ~OAMEMEEZ E O HRT I E VI ER D S, 3 IRIoHE
EEHETEDE ANV T ) A4 RERAWEFHMEIL, Tin vivo ~D4MEME] & Tk F~D
L HEFHCT P u—F TX HiHMliED—o L LTHIFE SN TV 5D, ABFFETIE, In vivo ¥
DOHGE LT, MRIEEEFORMEEICBITS2 AL —a VIEEIZEHR L, in vivo fi~D
SFEHEZ T T a—F T BAICWUANT ) A ROFT L—3 g A BRSNS EEHE T X 580
W7 LA (MEA) Z#HAWTALEWRHMIEDBR 21T H> 2 & & Uiz, £7-. MasELMITM A,
MIEEE CHE CTH 2MRBEME O L U T AX A JZFHHITTE 5 MEA FHIREOBRE LA
bETITHo> & & LT,

2. MIEEOHB

b NKMEE O 3otk E — B TE D AT /4 K] 20T, #iEEBEEOK
WEETROND AV L — a VIREDEWZRE & U-3RMMEE, B X OAusEAL & af
BARTEYE i % R HH AT RE 72 MEA SR OB Z HAY & 5,

3. WFgED ik

(1) AT A FOF T L— g UM AL B WInE

R ~JEMERE R 3 L OMd s & sk iPS flf)> & STEMdiff Cerebral Organoid Kit (ST-08570 ;
STEMCELL Technologies) ZAWTC KIMRZEA N ) A4 FEAER Uiz, KMEEANVT ) A K%
24wel I-MEA 'L — h kiz~w > ML, BRIEEZ5H L7-, BRIEENL 24well MEA AT A
(Presto; Alpha Med Scientific Inc.) ZfEH L. 37°C. 5% C02 TC20 kHz DY 7V
TTCHM Lz, BbEMOEAREICBW T, BIIEEZ 30 M L7,

(2) I—RrF ) Fa—TWNEMT L A2 X DHMIRANEN (FP) & i =W e ikt o [FIFE
FHEE O B %
2. 1 BER(EA CNT-MEA R
H—=RrF ) Fa—7 (ONT) WEBIZER L, UNEmRT L1 (MED) Fa—7 (7 v
77 Aw R, 64 @R, YA X 50 umx50 um) [CHEMEA ¥ L, ONT fUNEMR T LA
(CNT-MEA) ZERL L 7=, WRIZ, ONT-MEA REIZEERZEM L, ¥ 2 VAR TEiE
THIE LT,
2.2 [FIFREFHAIZE &
FEBESR CNT-MEA % HIW\CRERULSEHA & Mifash &AL (FP) & [RIRFICEHII T X 5 MEA &
AT LEBRFE LIz, 1 BET za /7oA Y — (CA) FHUZEML., o Bk
T FP ZMIET H L5 IHIE L7,

4. WFFERRR

(1) WANTT I A R OARSR B sy fbir

AT 7 A4 ROBXIEEN I T D JEREBRENE 2 RE Uiz, @BEEEWA VT 7 A RICEEE
B EM TH DX F LT T = (PTZ) %G5 L2 A, BEEMRE T8 R, M
WA S — 2 R I8 kAR BRI 5. in vivo IOIEVISERB Sz, R AS—2 R3
KDOFL L— g A REE R ICE B LTI L2 3 EICRT X 910, 1~3Hz &
AV b= a RIS RRE U, SRS DR R s, ER AR, R (A1
W= MNEKDRONTZEKEO Y =—T Ly NEHER TH D, £, FRMAN—Z RRAICE
T % 10Hz~250Hz OFREZfEMT Lz & 2 A REX B)  FRIKFHIREE D EHA PO b,
AT 7 A RO MEA FHANZ IS\ T, 500Hz LA EDOREFD A3 A 7 fEHTITIN 2T, ARFEPE R D
AT S AINTT ) A R ORFESCEFNEE 27+ 5 LA TH D Z &b -7= (Biochem and
Biophys Res, 28:101148, 2021), MMk & OGN AIREZREITIE TH D Z L AVRIB S NLT-,
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Biochem and Biophys Res, 28:101148, 2021
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KD R T EMRE B BK iPS Mla 2 AR U 7oAV /A R o J8 BB AT I3, AISERA %
IZBWT, ARZREHIE E 2% 2 EREIF SN D,
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