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v b EELEEREE AT T D & L bIT,
B E DOIF S D BT =V — O FE
BT,

(B ~DEE) AR IXEM 2 iz
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C. MR
C-1 BT —FR—AD LB L RH
HEE

Rk 30 A E TICHAL L-EET —
B _R— 2 (ABREMET — % 2,500 P AHY)
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ToW'E X HESS 3 X OVR: A il B s 2 A 3
OFMEFHROLE2—I2L D, £ 1,200 &
BEND 70 WEBE O, oSS
BN Z LIk 0 . PR & IEHE
B BEEE 2 A 3 2 ATREE DS & 5 oy i i
HEAATE LTI L (K1), ff
BIEWEIL. T OWEHII L THEERZ
FRMENAREWZ L EZRIBLTWD,
C-2 MRERIFEELEHBLLIMEL £
DEREINHIEBFRBLOLT IV —DHEE
F47 = (CAS: 110-02-1) [T/l
FEapl Tl 23, EIRMLFETICKIT D Tk
HiEL L Tambn TRy, MHgTIEy hy
7 L\ P450 (P450) 12Xk » TRk Sh., ik
Rt AR+ 5 (Dansette et al, 1992),
P450 23 FEBLT 2 /MK T TR & AR O R33
L EZ T, ERESIER T B
NTW5, £-F47 = U FEkoRss
FEO B EITB W T RO REBHE AL

MG SN TRY, MRRRICEERIT S
Strind B L HERI S5 (Cohenetal., 2017)
12-7mrux (107-06-2) 1%, /MK
A G| EE 2T, BWEIT PAS0 2LV R
BRI ARE S L 5 R & Glutathione S-
transferase (GST) (2 X % GSH fa& %% 5 #%
BRdDZENHREINTWD (Jeanetal,
1992), A= U7e SO IT AR 2 7 &
IRz L. IFEtEn BT 5 L35 %
HIVTUW D, P450 X° GST 23 FEHLT 5 /MK
BOWTHLRKEOEFERHERN SIS, 72
GSH Oyl L Db A b LA b mtEsEE
WZHFGT 5 ERESILTUVWS (Zhang et al,
2019), [EHED Cl LSt D~ 7 @R
S RIBROBETF CREMERBT L LEZ 2 6D,
1-Z7vw3-7axErar (109-70-6) X
HXARRE R DR (RS 12 6\ T BRARAR 219
Blexsl &Lz, ZOHEUMETH D 1-
T uE TN (106-94-5) 13, HEESC/ MM
ICHEMRE A SR L, TOBTFO—E
& LT GSH OHEIZ L Db A b L A
WK L RIEDANLTE R L (SH) A
Db ERREINTVWD (Wang et al,
2002),1-7 1 3-7 nEF s GSH#)
BEZTDHEZZDND Z ENDIRBEOK
FEh3BA5-4 A mHEMEN & 5 (Jones and Welis,
1981), E7REHROH 4 D/~ 7 EHK
b RO T THRERICEERI T 2R T
VIUXNEARTLHEZEZLND,

RU VT IV 3 =)V XIS HR N SR
FHIFEIT, RPN TELLIRVXT
JL7 & RliX. Glutathione Peroxidase % ZIZR
WCPRET D Z &k - T, IGMEREE Sy 718
(ROS) PEA %754 % (Tabatabaie and
Floyd, 1996), <> X7 L7t Kk, hir=x
VO FRRIC LD AR R DO ROS FEAE D k%
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THv k& LTHEb - TV D IRVGEFHIL &
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=k (98-95-3) X, /MKIZE
WA A 2l S 277, FREEES
MmN & e LT, i R ~ D &
BEFIRIZ & A ER LTV, i
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(LoPachin et al., 2012), —D>DREFF L& LT,
JE B AR IR D Hh SR L2 5 U B N ik
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XN TW5 (Harrisetal, 1994), iET—4
R—=Z2HFOT 7 YT I RFER (79-39-0,
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N5 30 00 HIRER, B EBR T, #
MR A &SRS, VT 2=V T T =Y
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% AREMENR B B
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1,4-7 % VA — Ui, RN THEE L 7o g
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ERT 22 L 2R THELL OIRRH 5
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(Supuran, 2007), CA [FNIZIT CO2
& HCOs DA AZEMZ 42 Z LTk -
TZONT R EFEMAICHIEE L, @Y7
pH OHERFHIZBE D > TV 5, WL D DRRE
HIZ LD L 72t C A A SRR B R 72 CA
FHETEME A 7R LTV % (Bhushan Mishra et al.,
2018), CA PEZ ¥ —747 v b & LI-iEEE
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JRWNR P Z LR 7 3 RFESRIT CA
PR A LT Bk & 2o il A B iR
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Nz, 7vn7x/—/F, I harRI7
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S OWENRH D, 7aa 7z ) — LWL
SSPING I ol i E e e (Y P it
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Anaheim, USA)
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Positive substances

X1 BELE-EREBEEDEO ST EX A TICLD0HE

(5) QSAR Toolbox 44 [Document 1]

QSAR TOOLBOX = 10100

» Category definition  » Data Gap Filling
Profiling Custom profile
New  Delete

Filter endpoint tree.

B (C: 5:Md: 3074;P- 0] Subcategor

EC Number2175965 EC Number:2026371 EC Number:2007411 EC Number2018083 EC Number:2005634
1899-94-1 98-10-2 70-55-3 88197 63-74-1
High High High High High

e — o x

CTHINOZS C6HTNO2S

Celeeec(c)SN)=O... NS(=O)=0)ccccee’
b Custom category profiler
e developed in this study

. (no tox data) M:6 mg/kg bdwt/d

1) Sowcie Qe bl

e
S 1 suanTS

Aromatic compound , Aromatic compound| s

190%,100%] [70%:80%)

—— 8 List of new

z (category profile) categories for T
{-] Observed Rat In vivo metabolism Test IOt teste neurOtOXlCIIy 3 ey

[ | I [
X2 HEELI-FHOMEZM LT T Y —D OECD QSAR Toolbox ~MD 33
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#F1

Category

BE - BRUL L7 LB OF R OMRREL T T —

Core structure / structural boundary

Possible measurable key events
leading to neurotoxicity

R, 12 Ry=Cl, Br: R,=Cl, Br, H
R1/ﬁ/
R R
Rz 1 1
Rz

Thiophene S (core structure) Metabolic activation by P450s in CNS
ﬁ\ /] Damaging macromolecules
Haloalkane Metabolic activation by P450s/GST in CNS

GST depletion / induction of oxidative stress

Benzyl alcohol

@/\OH + its precursors

Inhibition of Glutathione peroxidase by the aldehyde
metabolite in CNS
Induction of oxidative stress

Ro=H, CpHan.4,
C.Ho.0H (n=1or 2)

R>
YI\NH/

R

Nitrobenzene X NO; R;=NO,, NH,, H Metabolic activation by nitroreductase in CNS
| Damaging macromolecules
S P
Ra
R
Acrylamide = R;=H, CH; React with sulfhydryl groups of neural proteins at

peripheral nervous system and CNS

Behavioral changes

Phenyl guanidine

Q NH, /@ (core structure)
/)\
N N

Inhibition of sodium channel

1,4-Butandiol

HO\/\/\
OH

+ the corresponding

Competitive inhibition of GABA by y-hydroxybutyric

precursors acid in CNS
[¢]
HO\/\)'I\OH
Benzenesulfonamide o\\ o R=CHjs, NH, Competitive inhibition of carbonic anhydrase in CNS
_~NHz
S
= \
| T
L
R
Chlorophenol R ot R OH R OH Mitochondrial uncoupling of oxidative phosphorylation
# Cl Z Cl #
& R=CI, H
Nitrophenol OH + its esters Mitochondrial uncoupling of oxidative phosphorylation
[ I in CNS
O;N NO,
Aliphatic alcohol R=straight or branched
(K] alkyl (C3-4)
Alkyl ether R—O0—R, R;=straight or
branched alkyl (C3-4)
R,=straight or
branched alkyl (C1-4)
Alkoxyalcohol o Ry=H, CH,
Ry OH Ry=CpHons1(n=1,2) Not clear
R (interaction with membrane/interference of GABA in
Alkylphenol R R=CpHzn+1 (n=1-4; Y
S chain length, C1-2;
| substitution #, 1-3)
=
Alkylbenzene R R=Cl, C Hpn+1 (n=1-2;
\\ chain length, C1-2;
| substitution #, 1-2)
=
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