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0 ppm PbAc (Control)

8000 ppm PbAc

Relative transcript level normalized to

Relative transcript level normalized to

Gapdh Hprtl Gapdh Hprtl
No. of animals examined 6 6 6 6

Granule cell lineage markers

Tubb3 1.01+0.15 1.01+£0.17 0.81+0.11 * 0.81+0.11*
Cell proliferation marker

Mcm3 1.16+0.75 1.10+0.54 0.62+0.14 0.53+0.12 *
DNA repair-related

Erccl 1.03+0.26 1.02+0.22 0.85+0.09 0.73+0.10 *
Glial cell markers

Gfap 1.01+0.12 1.02+0.20 1.79+0.42 * 1.81+0.52 **

Aifl 1.01+0.17 1.01+0.14 0.65+0.16 ** 0.64+0.13 **
Neurotrophic factor-related

Ntrk2 1.02+0.22 1.02+0.22 1.39+0.18 ** 1.39+0.26 *

Erbb4 1.04+0.30 1.01+0.13 0.88+0.21 0.76+0.21 *
Oxidative stress-related

Mtl 1.01+0.14 1.01+0.16 1.99+0.36 ** 2.02+0.59 **

Gstab 1.01+0.18 1.01+0.12 1.32+0.19 * 1.32+0.21*

Hmox1 1.02+0.22 1.00+0.07 1.27+0.19 1.26+0.13 **
Chemical mediators and related molecules

116 1.05+0.35 1.02+0.25 1.63+0.71 1.61+0.58 *
Angiogenesis-related

Nos3 1.01+0.19 1.01+0.16 1.38+0.25 * 1.39+0.33 *

Abbreviations: Aifl, allograft inflammatory factor 1 (also known as Ibal: ionized calcium binding adapter protein 1); Erbb4,
erb-b2 receptor tyrosine kinase 4; Erccl, ERCC excision repair 1, endonuclease non-catalytic subunit; Gapdh,
glyceraldehyde-3-phosphate dehydrogenase; Gfap, glial fibrillary acidic protein; Gsta5, glutathione S-transferase alpha 5;
Hmox1, heme oxygenase 1; Hprtl, hypoxanthine phosphoribosyltransferase 1; 116, interleukin 6; Mcm3, minichromosome
maintenance complex component 3; Mt1, metallothionein 1; Ntrk2, neurotrophic receptor tyrosine kinase 2 (also known as
TrkB: tropomyosin receptor kinase B); Nos3, nitric oxide synthase 3; RT, reverse transcription; Tubb3, tubulin, beta 3 class IlI.

&@Mean % SD.

*P < 0.05, **P < 0.01, compared with the 0% controls by student’s t-test or Aspin—Welch’s t-test.
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0 ppm (Control) 8000 ppm
Relative transcript level normalized to Relative transcript level normalized to
Gapdh Hprtl Gapdh Hprtl

Granule cell lineage markers
Sox2 1.02 + 0.23 1.01 +0.14 0.82 = 0.11 0.67 £ 0.11**
GABAergic interneuron markers
Calb2 1.07 £ 0.42 1.09 + 0.50 1.79 + 0.55* 1.45 + 0.35
Pvalb 1.01 + 0.12 1.01 + 0.11 1.14 + 0.06* 0.94 £ 0.14
Reln 1.02 £+ 0.21 1.05 + 0.31 1.38 + 0.21* 114 + 0.21
Neurotrophic factor-related
Bdnf 1.04 + 0.34 1.02 + 0.22 0.82 £ 0.19 0.67 £ 0.11**
Ntrk2 1.02 + 0.22 1.02 + 0.22 1.57 + 0.20** 1.29 + 0.16*
Glutamate receptor
Gria2 1.02 + 0.19 1.03 + 0.26 1.58 + 0.22** 1.30 £ 0.15
Synaptic plasticity-related
Mapk3 1.00 + 0.10 1.01 + 0.17 1.32 + 0.22** 1.08 + 0.12
Apoptosis-related
Bax 1.02 £ 0.19 1.00 + 0.07 1.04 + 0.16 0.85 £+ 0.13*
Casp8 1.02 + 0.23 1.01 +0.14 1.65 + 0.41** 1.38 + 0.46
Casp9 1.00 + 0.09 1.01 + 0.18 1.36 + 0.20** 1.14 + 0.29
Cell proliferation
Pcna 1.09 + 0.51 1.04 + 0.33 1.14 + 0.28 0.66 = 0.08*
Oxidative stress-related
Sodl 1.02 + 0.19 1.01 + 0.17 0.99 + 0.28 0.79 £+ 0.12*
Sod2 1.03 + 0.24 1.01 +0.11 1.09 + 0.24 0.88 + 0.08*
Prdx1 1.02 + 0.25 1.02 + 0.21 0.95 + 0.20 0.77 £ 0.09*
Txnl 1.02 £ 0.21 1.00 + 0.10 0.90 = 0.14 0.74 £ 0.10**
Nos2 1.09 + 0.44 1.06 + 0.34 2.10 £ 0.92* 1.77 + 0.88
Nos3 1.01 £ 0.19 1.01 + 0.16 1.44 £ 0.27* 1.18 + 0.20
Chemical mediators and related molecules
Tgfb3 1.02 + 0.23 1.03 + 0.26 1.55 + 0.30** 1.29 + 0.31
Nfkb1l 1.02 + 0.24 1.02 + 0.18 0.92 + 0.08 0.77 + 0.18*

Abbreviations: AlICI3, aluminum chloride; Bax, BCL2 associated X, apoptosis regulator; Bdnf, brain-derived neurotrophic
factor; Calb2, calbindin 2; Casp8, caspase 8; Casp9, caspase 9; GABA, y-aminobutyric acid; Gapdh, glyceraldehyde-3-
phosphate dehydrogenase; Gria2, glutamate ionotropic receptor AMPA type subunit 2; Hprtl, hypoxanthine
phosphoribosyltransferase; Mapk3, mitogen activated protein kinase 3; Nfkb1, nuclear factor kappa B subunit 1; Nos2, nitric
oxide synthase 2; Nos3, nitric oxide synthase 3; Ntrk2, neurotrophic receptor tyrosine kinase 2 (also known as TrkB:
tropomyosin receptor kinase B); Pcna, proliferating cell nuclear antigen; Prdx1, peroxiredoxin 1; Pvalb, parvalbumin; Reln,
reelin; RT, reverse transcription; Sod1, superoxide dismutase 1; Sod2, superoxide dismutase 2; Sox2, SRY-box transcription
factor 2; Tgfb3, transforming growth factor, beta 3; Txn1, thioredoxin 1.

4 Mean + SD.

*P < 0.05, **P < 0.01, compared with the 0 ppm controls by Student’s t-test or Aspin—Welch’s t-test.
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EtOH in drinking water

0% (Control) 16%
No. of animals examined 6 6
Normalization control ~ Gapdh Hprtl Gapdh Hprtl

Granule cell lineage marker genes

Eomes 1.18+0.70 1.10+0.40 1.39+0.48*  1.27x+0.44**
GABAergic interneuron marker genes

Calb2 1.24+0.76 1.12+0.59 0.49+0.56 0.43+0.46*
Synaptic plasticity-related genes

Ptgs2 1.02+0.21 1.11+0.58 1.39+0.28* 1.26+0.23
Cell cycle-related genes

Ccnd2 1.03+0.25 1.01+0.15 1.45+0.18** 1.48x0.21**
Cell proliferation marker genes

Mcm6 1.02+0.22 1.02+0.22 0.74+£0.14*  0.75+0.15*
Glutamatergic receptor/transporter genes

Gria2 1.02+0.21 1.11+0.58 1.33+0.20* 1.21+0.16
Gria3 1.01+0.16 1.09+0.51 1.27+0.16* 1.15+0.10
Grin2b 1.01+0.17 1.08+0.47 1.31+0.22* 1.19+0.14
Slc17a6 1.02+0.22 1.14+0.65 1.64+0.28** 1.49+0.27
Dopaminergic/Cholinergic receptor genes

Drd2 1.06+0.38 1.03+0.29 1.82+0.47* 1.65+0.39*
Chemical mediators and related molecule genes

Il1a 1.14+0.60 1.09+0.45 2.61+1.50 2.59+1.35*
Tgfb3 1.02+0.23 1.03+£0.26 1.51+0.33* 1.57+0.46*
Tnf 1.04+0.33 1.10+0.56 1.74+0.62* 1.66+0.72

Apoptosis-related molecules
Casp9 1.02+0.26 1.02+0.20 1.32+0.13* 1.27%£0.15

Abbreviations: Calb2, calbindin 2 (also known as calbindin-D-29K and calretinin); Casp9, caspase 9; Ccnd2, cyclin D2; DG,
dentate gyrus; Drd2, dopamine receptor D2; Eomes, eomesodermin (also known as TBR2: T-box brain protein 2); Gapdh,
glyceraldehyde-3-phosphate dehydrogenase; Gria2, glutamate ionotropic receptor AMPA type subunit 2; Gria3, glutamate
ionotropic receptor AMPA type subunit 3; Grin2b, glutamate ionotropic receptor NMDA type subunit 2B; Hprtl, hypoxanthine
phosphoribosyltransferase; Il1a, interleukin 1 alpha; Mcm6, minichromosome maintenance complex component 6; Ptgs2,
prostaglandin-endoperoxide synthase 2 (also known as COX2: cyclooxygenase-2); Slc17a6, solute carrier family 17 member 6;
Tgfb3, transforming growth factor, beta 3; Tnf, tumor necrosis factor.

2Mean + SD.

*P <0.05, **P < 0.01, compared with the 0% controls by Student’s t-test or Aspin—Welch’s t-test.
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351 descriptors

MLOGP — i | b — ! ---—Jllm
1

AMw7IIIIIIIIIIIIIIHJiI I : 2 T RIRI I Ll e il s
DNT / 361 compounds
X 3. %%:Eit%%ﬂﬁﬁ LR 722 /7
WardiBIZ K WBEEIH) Y T AR U U T a4ToT-, T2 Ru s T AFb27 7 AKX —|2531F TET/R LT, DNTOITIL,
TRDBE. 7 L —3fat: A7~ 9, MLOGP, Moriguchi Log P; AMW, average molecular weight; MW, molecular
weight.
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F£1. BRI FGRZY VT TEONTEET T A X —DRKK

17195 A5— 9529 AR —

&S | kEYH | BEYMEHR S BS | LEYH BIEmE R LS
1 79 44 0.557 1 41 25 0.610
2 18 12 0.667

3 3 3 1.000

4 6 2 0.333

5 1 0 0.000

6 7 0 0.000

7 2 1 0.500

8 1 1 1.000

2 18 9 0.500 9 4 4 1.000
10 12 4 0.333

11 2 1 0.500

3 13 5 0.385 12 6 2 0.333
13 5 3 0.600

14 1 0 0.000

15 1 0 0.000

4 33 12 0.364 16 10 5 0.500
17 23 7 0.304

5 37 9 0.243 18 17 4 0.235
19 16 5 0.313

20 1 0 0.000

21 3 0 0.000

6 2 1 0.500 22 2 1 0.500
7 7 6 0.857 23 7 6 0.857
8 85 28 0.329 24 15 9 0.600
25 8 2 0.250

26 45 10 0.222

27 8 0 0.000

28 g 7 0.778

9 25 12 0.480 29 6 2 0.333
30 8 5 0.625

31 4 1 0.250

32 4 3 0.750

33 1 1 1.000

34 1 0 0.000

35 1 0 0.000

10 18 14 0.778 36 4 3 0.750
37 9 8 0.889

38 1 1 1.000

39 1 0 0.000

40 3 2 0.667

11 19 10 0.526 41 16 7 0.438
42 3 3 1.000

12 5 2 0.400 43 5 2 0.400
13 13 8 0.615 44 3 3 1.000
45 2 1 0.500

46 1 0 0.000

47 5 2 0.400

48 2 2 1.000

14 2 1 0.500 49 2 1 0.500
15 3 3 1.000 50 3 3 1.000
16 1 0 0.000 51 1 0 0.000
17 1 0 0.000 52 1 0 0.000

SMVBLLEGENA Y FAZ—DH b, BEZR0.65LL ED V7 5 AKX —% 47T, 0.35KED Y T AX —%0.35 T L
776
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EEFBHEMREMNE (EEVE) R IBREE)

(19KD10083)

B R

EEMED A VE b O AR BT ML DR

MESEE SRR RIEIRKFEIFR

MAERE

& MEA

AWFFEOHIIE, B b iPSMlafk==2—r 2 ® in vitro MEA
MRFEIE ) A2 ZHET 2 HIEEMET L2 L THDH, REEIT,
SD &2~ b O PRECTEME Y R 7 Rl 21T 9 ERFRITIEORGE & U CREEMLEY b fiEE W CTHEMEY
A7 HEE DR VEARFE L, B2 ICHBmE & L C 124k D7 — 2 25 L. HERFREEY 2 7 #EE
AT oTc, ZORER, KRG AT N E THESN TWDOIHETHMED X7 BHEE L, HBYwE S H
BRIFREIE D A7 BMEE SN, Bt A7k LTOAEDENRENZ, KIZ,
BeFr THNEZ BT L1, 22U 5%k, GABAAZAMRIATE ., Na F v %/ Opener & i€ EAERITHR D& B Al
10 k&Mt Lzl 2 A, A CAERBTF 26T 2L ERS~ v 7 LORKEONEIZ 7 n Yy NS, A
EEREOKEN D bIEABF 2 HECE 5 Z LR E T, ABFFERERIC LY,
FHENEIC K ikt U 2 7 | 3B JOERIB P HEE ISR 20 23 HlE S T & 1 L B2 5,

RHANEIC T, BRISEZEIE L LALEm D
WEAEEEBAFE L7z Rt T 2 DMSO @

FEpG AT, AEH

b R iPS B K=o —n

A. HFEE®

AT TIE, OECD &34 LTV HILEMED Y A
k& RZ, b MPSHIRRE K= = — 1 v OBKISE A 15
L U7 AL B Oin vitro MERTAIE OGS 2 B &
LTW5, AL, (LEMEEET L. b MPSHllY
Hk=a—u OM/NEMRT LA (MEA) FHITHES
NleT =200, k@t ) 27 0K 67 EHEF
Z TR 5 hEEmRE L,

B. BfskhiE

b b~ iPS fifa s b3k EH 72X O Glutamatergic
neuron (Glutamatergic induced neurons, NeuCyte
Inc.) & GABAergic neuron (GABAergic induced
neurons, NeuCyte Inc) & & ~ 7 A ka2 % A4 k
(Astroglia, NeuCyte Inc.)% 7 : 3 : 3.5 DEIATIERA L.
8.0 X 105 cells/cm?2 D% £ T 0.1% D Polyethyleneimine
(Sigma Aldrich) & 20 pg/mL ® Laminin-511 (Nippi)
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Ta—7 ¢ 7 L7- MEAplate (Axion BioSystems)(Z
FEFEL 72,

R LEmIE. 191k a vz, BEilkame L
<. DMSO0:0.2,0.3,0.4, 0.5,0.6%., Acetaminophen :
1,3,10,30,100 pM, BEtEx YA & LT, S e L
AW CH 5 4-AP : 0.3, 1, 3, 10, 30 uM, Kainic acid :
0.03, 0.1, 0.3, 1, 3 uM. Pilocarpine : 0.3, 1, 3, 10, 30
uM., Picrotoxin : 0.1,0.3, 1,3, 10 uM, PTZ : 0.03, 0.1,
0.3, 1, 3 mM Z MW/, $BWE L L CREEELE
¥ Acetamiprid, Cloathinidin, Aldicarb, Carbaryl,
Fipronil . Dieldrin ., Lindane ., Cypermethrin .
Permethrin, Deltamthrin, Fenamidone, Tributyltin
Z v, &I, 0.01,0.1,1,10,100 uM & L7z, 3
%9~ T DMSO(D8418-100ML ; Sigma Aldrich) CTI&
fig L7z, Batkxtg & LT, DMSO % 0.1%7°5 0.6% &
THREKRE Uiz, fhfExy U — 7 iEBOFHHI,
Maestro (Axion BioSystems)is & (8 Presto(Alphamed

scientific. Inc)Z AW T 37 °C. CO2 5%fEE F TIT-



7o
¥ & U8 Spike extract for presto(Alphamed scientific.inc) %
RAWT AL 7 AT o 72, S EMOTEBIRIEH D~
—ATA V) A XOEERA £ 530% 0 BE & L
LDbDEANA 7 ELTHRIELZ, BRI LIZASRA S
F—HE b, Fex 23BA% L7z 4-step method (Biochem
Biophys Res Commun, 497, 612-618, 2018)% i\ T
[ N— 2 R RE KO ZAT > T2, R/~ T A — 213

Total Spikes, No. of SBF, Inter Burst Interval,
Duration of SBF, Spikes in a SBF, Max Frequency
(MF), CV of MF, Inter MF Interval (IMFI), CV of
IMFI @ 9 > % FHu 7=,

FHl7— # 1%, AxIS Navigator (Axion BioSystems)

(fi R i OB )

AWFFETHEMT 5 b MPSHIEHE K= =
MiZ, TRO=a—mThv, F3048H . S
TCEH TR RMBEFEEZ B R TRRBE TH D,
o, REBRCTHERT 27 v MOMRETEMIL, A%
B EBRE B2 TR GREE S H589%) Th
Do AWFFETIX, BISFHEHT, BARFHLA 2 B IE
ITORNE, OB TR Z LR,

— 1 L OF|

K S
1. Y X7 HEEIE DRSS
REME b E . KB AW, SR E IR T 57 —
ZEBFL. 9 DO T A =228 LT,
Cypermethrin, Permethrin {% 100pM Cla]#A

Carbaryl,
SN—A NFEKDBTER LT, Deltamethrin {% 10uM BA k=
., Tributyltin & 1pM LA ET/8—2 REEKMBTHEL L
7o

Y A7 HEEIE L LT, DMSO TREEKFRYISE

R BN T A —F ¥ > | (Spikes in a NB, MF,
cWF, cvIMFI) Z38H L, FEpsrotric kv, PCL, PC2
i _E1Z DMSO > SD #iPH & v 7z, SD #PHIZ 7 e v
FNSNDT—H &Y A7 SD GEEALLE 2 X SD #iFALL
NiIcTay bS3nd7—2HY 27 2XSD fPHM ki
Try hSNDLT—HEm I AT &T DRNTIE
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L7z, [ A (A=Y
Acetaminophen, FE#EEMHALEY 5 FEOHET —#
7wy hL7=& Z A, Acetaminophen (34 & T
U R2 . 4-AP . 0.3uM THU 27 1uM Bl Cis
Y 27 . Kanic acid 1% 0.03, 0.1uM TH1 U 2 7, 0.3uM
PlbkTEmy 22, PTZ 1% 300, 1000uM TH Y X7 |
3000uM T U % 7 . Picrotoxin I% 0.1uM LI kT U
Z 7. Pilocarpine (% 0.3, 1, 3uM TH'U 27 10,
30uM TE U A7 LHESIZ, ZOHERRIL. Zh
FCXLETHRE SN TV DI HEMEMNEEL KL TEBY,
REMIENZY TH D Z LN DI, HRWE
DY 27 HEZAT > TR, ETOHBRYETH
B2 mE ) 27 it s, FMETELED X
7 O@EF bR S (K1),

Za7 7ua v b EIiT,

. VERB T RIE O S

MEA 7 — 2 D DALG ORI 2 TR 2 2 &2
TENE, REEED DO ENEA N =X LOfFEI B LT
VRS DR D, PR E I BRI S AR D LS
W& 34R L7z, Acetamiprid & Cloathinidin i3,
FrMETEFALA) CZEERTI=ANTH
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