)i @] |

HEI 2 FIHH U 7= CEF LG 7
— 7 vitro PRSIV L —

ARt BRI 2L

Nk AETF

LI Ko T3, 2oL, LB [kl

LA BRMREACH (Registration, Evaluation, Au- DIERE (i) | & [rhitMiao i RIZEMRE] 12
thorization and Restriction of Chemicals) < HA DAL T HHEEFTANDLETIHETE 59,
e (LB OF A R OBGE S ORHNCBY 3 5 HAH) FRYTE A & S HIEE I 45 0 2 AR MBI,

T3, B 2 50T EmE 2 R L L FEMINEIE, 2 DFEA (FPREAND L) . B, b
T, BERISIB U2 278l 2179 F2RD 5 Tn DR - #E 7 & B WNFITAT 5 F TRl % T2
202, 65T, K& O IE ORI A T 5, (LFEWENOBEBZN ORISR Z 3 &, fif
MEL 22D BEAL R R O R AL OB A 5 FER M D PEAE R MRS DR E D [HiEHINE D RE
& O WS HEAEEORE D 5T, IR RIFT—T5. *‘?%Xlﬁlf't%ﬁ/ﬁifzéf@ﬂ%?a’( 3
RFERAFEDO—BR & U T Y1I3201146 2 55481, #% AT [riEla N 2 EMEE ] 128 8 A R T &
WHEXBOT Y 27 b [l E F0H 72 %1l EAZHNTWBY,
PV N 6 B 2 [ B St i A P i oD R 7 Z 2T, invitro GABREN) T LiCD £k it
IZBFE L. in vitrofiEa R BRE D BT % 17 - 72, FEARIRAIRA 5512, v ZESHIIE (embryonic

EZ AT, MR & 0 KSR & 2 g3 #m) - 50 stem cells) Z%GH L. in vivo (CEIK) O RE
1 BE L L OB IRIAEBRE 2 HIE T2/ Th 0. 1L WFE & in vitro CRBLL 72, #REIERIZRIAO [ 1
FOVE ORI OB (fhitEEE) AFNRD & MR DIERE] DB %4 5 12, O,
it MR AT A L CHEEAEHO D & KO, @R A e L. X iRz

B [T O R BIZEMRE] OB T3

(1) Differentiation assay

Day0 -\O/_\O/_\O/_\O/- Day6

Differentiation
(Floating culture in 96 U-shaped bottom well plate) {*
(2) Neurite outgrowth assay {* A& A
&
Day0 -\O/_\O/W Day6 'w Dayl2 Dayl3
| | | |
I 1 1 1
Differentiation Maturation Neurite outgrowth

(Floating culture in 96 U-shaped bottom well plate) (Floating culture in dish (10 cm 0)) (Dissociation culture)

(3) Neuronal function assay F— {*
Day0 \O/'\O/'\Q/'\O[ Day6 \/ Day19 {i‘ (* Day47
i % %
Differentiation Maturation Neuronal network formatlon
(Floating culture in 96 U-shaped bottom well plate) (Floating culture in 10cm dish) (Neurite outgrowth and connection)

(Dissociation culture)

BEEE  Three in vitro neurotoxicity assays using mouse ES-induced neurons
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e O G BB RE & fRERIC VW s L L7,

<0 AESHRH S DRl ER

ESHllI IR N © X % X afilaicob§ 5660
Ao T05, RAIEZT Y ZDZREINA S EHL L 72ES
M2 5. BROMINaEE (IRkkAE) 288 Trikififfa~
&g 2 AR R A U 72 AL
BAIHG e LT, PIFORHEEORMRE 1T - 72
(Fig. 1) »

[fRiZHRBRODAZRE] SHEE 1 - HEDE~NDRE
S EDRFE

FESHIEAN O I B A e E & R 2= 8B T 0%
BEOZLAZRIEE U Tt ORELGHE L 72,
Tk, R LOBIC BN X N 2 Tubb3 LT
Relnd{Z 128 H L, ZORBIEEHBE L THRIEES
2495 [J65ESHINE (Tubb3_Luciiilid & UFReln_Luc
Mila) | 21E8 L7z, 20 [H2ESMINE] % 7-ffi%
OBENZE D LRI X 5w b D R84 ]
O IZEHI T & 2 7L AR L7z, BARIIZIE.
R DL EFEE TR L2 [DEBESHIE] 1212y
BARMU, 2LBRstseHE. Ml 5 DR EE
% &0 B HETH 5, ARNEERERIHO
ARSI A S X R I T 2 MG XN TSk
T CIE, ARG A TIRIRE 2 6 RO RO T 235580
b, RV E IR TWAIFL YY) a—-)LT
FNURAFILL =TI TIIFERITHEITZED Shd, 1
0 OFERAH 6Nz (Fig. 2) . ffEaEED 1585

(A) Boric acid
125

100

Relative luciferase activity
(% of control)

Concentration (ug/mL)

T T T T T T T
0 8 16 31 63 125 250 500

WPE., 17BREE I D TR D 21 4 1T - 7255 5.
Tubb3_LucHli i % O'Reln_LucHll iz T 0 4x & 0 T3 %
(Bt - BB 2 R U < HPE L 281E) &, 2heth
72% KX V80% & RAFTH - 72,

[tHEHAFRMAZEE] SHlE2 © #HiESEHRAD
B EDRF

HiEA X =27 F 54 F =12k D RGO E %
R OIS HBE U, AR RO B
A 5 FEORRET > 720 £F. B0 ahisHe
DIERE % H B X X 5 251 M R Ryt 5 vk % it
WL L7z, RNT, fPdife o e Eg 2 B L.
RS & ik % X4 5785 A — & & whidiiia o
MOMGE, BX, KXE»SREL, REHOR
SEHBERTE S HEEMA L2, ZOHB)E RS
. ESHERa LB A2 12 H B ISALA 938 % 3
L. 24B5f#%ICHE L 2o R » o mtof
A Y BRHIE A M L 72 (Fig. 3) . AT%H
W, b b OEENFHE TR OO ERICEEE &
IFFZEeBnWE IR TS (£ 4) MeEr oL
I X FOLKER (1) 2 E07-mgmtt 2 A3 51L%
WE, RO, o) VR P F VAR N L%
O %R & W EEPEIC DO CEHIG L 72, 3]
fExF AR (1) TlE R EROR DK T2 540
TR ORI ARIE X N zh, H o ) ¥ Tidph
REROR EANOPBIRD b hixhr 72 (Fig. 4).
4R PEE K& O LI BE MRS DWW Rl L 22451, 4
RO THERIZ84% T H > 7=,

(B) Ethylene glycol ethyl methyl ether
125

1007 .‘é‘?\k’é”é\o\.

0 T T T T T T T 1
0 16 31 63 125 250 500 1,000

Concentration (ug/mL)

BN Luciferase activity of Reln-Luc cells treated with boric acid (A: positive chemical) and ethylene glycol ethyl
methyl ether (B: negative chemical) during the differentiation period day 0 to 6
Data represent the mean +S.D. (n=6). Control: non-treated cells
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BHREFIA L REERR —in vitro HRESMFTME—

(A) Control (Methylmercury (II) chloride 0 nM)

(B) Methylmercury (II) chloride 100 nM

PBEEEN  Automatically discerned mouse ES-induced neurons using an imaging analyzer
Representative images treated with methylmercury (II) chloride 0 nM (A) and 100 nM (B), respectively.
Blue circle: alive neurons, red circle: dead cells, green lines: neurites

(A) Methylmercury(II)chloride
125 4

100

o ~
IS al
1 1

Relative neurite length
(% of control)
8
Il

o

0 30 50 80 100 300

Concentration (nM)

(B) Saccharine

R e e

0 T T T 1
0 0.1 1 10 100 1,000

Concentration (M)

BGEEW Total neurite length treated with methylmercury(II)chloride (A: positive chemical) and saccharine

(B: negative chemical)

Data represent the mean +S.D. (n=6). Control: non-treated cells

[ O RIRImERKEE] STME - tiEimiaD
BEXULEIEEEN D E ST EDRFR

PRI X GBS K O A RE T 5 4. £l
ER7 L4 (multi electrode array) ZF[HL T, [l
R O B ERRE ] 2 R leOE EE) (v
F) & UTHA TS 2 Fiha ML 2, L8
B 7 LA L3645 O TR M 23 B & Mz R
(Fig.5) OZ LT, ZohoiiiilaziEizdse.
1T AR AR U 72 eI > 2 L & (1S Rk
TZ5LDThH 5,

PRI © ORI & 5 A3 2 FC i s
IR LIS A ZET 5, fHRIOIEROTEEIIE, i
B2 T < 7)) 7HINE (LR 2 RSB 3 5 ke
e Cid i) 2NEEAREIA RT3 M5
5%, 9. Wz RICHEES 2153851
. L7 (Fig.6), & ZAT., Ll cicstsh

S St ST

multi electrode array

Electrode Neuron

BEFE  Neuronal culture on multi electrode array

57T, AR ORI T, il 4 O
THL LTI E N 2, —H, R AR S
% EBMaD > 7 F g (FE) LTtz hs.
ZOHPERHAL, KHAICRmmd 2 5882 K708 #
HE7Z & D SMRrET % 38 U ik nlg O 2k 0T i %
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BHREFALLRBERRE —in vitro HRESMFFEE—

BGEEM  Neurons and glia cells derived from
mouse ES cells
Red: neurons, green: glia cells

Frequency of neuronal electrical activity

Electrode No.

« Synchronized signal

Time (minutes)

High
frequency

Low

2446

0

frequency

Graphic representation of neuronal
electrical activity occurrences on multi
electrode array
Synchronized electrical activity was

observed.

Relative electrical activity frequency
(% of control)

(A) Muscimol

120

100

80

60

40 H

20

0

i _

OpM

0.3uM 1uM
Concentration

3uM

WES, U7ze WISRMET. 270 7l 64 Lo % 531t
FIGE%19H H Ol % 2 B 7 L A [ C3- 45
FLY 7P UEBHIL AR, apRiaE oA L
TIERIZERBEEZ R L T B Z L 2B 5 (16l
L-B&EE)] #3522 T&72 (Fig. 7).
A BURE % IR 2LFWE LV E-L. &
03, ZOBMEEETOE S BB 2 2 )
VERML, YOFAERGE Lz, ZORER, miET
AR DB GBI DWW A A, HE TIEIEI A
57 (Fig.8). YL LDk, < ZESHHlEA & el
L 7= fieia & F O 22 ALV & B 1S W& e
DOFBEHIE M T 2 Z e TE 7,

BHVIC

INE T, AR EERIE S U T3EM A W zin
vivo FHITES R TH - 7220, THF KERRRIN %
DN Zin vitro SHIEDREEER B DAL 5> TE TN
%, MthTY, ZOFAFEHOMRIZERDENDS Z &
%<, v AESHlla 5 5 LEEE L 7= siisiilia 2 F
T, BRI Din vitroF M # B L 72,

— RN in vitro ML T, BIMIMEALICINA T, 2
KA O RUPE 82 Ik B OV IR [ e 25 & bk % 25 %
Uy MAB B, fE> T, BAAHLEIE ORI~ D
XIS T <. BB I I W TR AR
MO R E R T Z LIS TE 5, Sk,
HA5MEEEE L TR FICBy, Yo
FAFE - MERF D &2, S RIBAFE U 7zin vitro #hiEa S TAM
WAEEHL TO X 720,

(B) Bicuculine
500

400

300

100 ’—‘
0

OpM 3uM 10uM 30pM

Concentration

BEEEEE Neuronal electrical activity treated with muscimol (A: neuronal activity depressant) and bicuculine
(B: neuronal activity stimulant)
Control: non-treated cells
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