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ABSTRACT

Objectives: Inhalation toxicity testing of chemical substances to identify carcinogenicity requires a long time
and considerable cost, so the selection of test candidates is a very important aspect. This study was
performed to determine optimal procedures for selecting carcinogenic inhalation toxicity test substances as
conducted by the Occupational Safety and Health Research Institute (OSHRI).

Methods: At the beginning, a database was constructed containing complex information such as usage
amount, hazard, carcinogenicity prediction, and testability in order to select chemicals requiring carcinogenicity
testing. Selection of test substances was carried out with priority given to usage, carcinogenicity, and
testability.

Results: Chemicals used in large quantities in industrial fields and strongly suspected of carcinogenicity were
winnowed down to 12 substances, and these substances were scheduled for future testing by OSHRI.
Conclusions: For the stable and reliable operation of carcinogenicity tests as conducted by OSHRI, this study
standardized the procedures for selecting carcinogenicity test substances and suggested the introduction of
various carcinogenicity prediction techniques.

Key words: Carcinogenicity, test substance, database, carcinogenicity prediction

=

[

l. M

A AAAF LR 107t)F9] SFelE2o] 551
AoH mid 273 02| gfehEdo| Aj2o| /g o] ARE
=1 glom o] Ao PR 7|EC = 44,598F
9] gfe=4do] AbsAt, MARE E AEEEof o] =277}
A TFe FHE /-5 - AREDL QITHEE - 71Estst
=4, 2021). skAgt 3= Fof/gofl gk JEF-F0

2 A2 A&H o2 F7F5lal Ut Figure 12 Z

6Uzt shshEd &2 7104 21Uy I3, Figure 2+
QG G IEF o R SIHEY & Z QS 2 Ay U
A o BF wid S71EA0l S-S & = Stk A
Aol eA A L8 55, 2021)) 2Jshd 20209 7|+
SRR Qg AW AoliAl= 1678 AFEAF 527) 2
2 A&HHo= Frletal 9lom o] A o9l A%
20159 A4 & AR 98H(AFGAL 5678)°flA 2020
ol 49 AsiAF 301 AFEA 1627) 2.2 6| Ato]
207%9] =2 37} F0|& Ho|il 9t} A oll= DMF,

*Corresponding author: Jung-Rae Cho, Tel: 042-869-0542, E-mail: dirtyboy100@kosha.or.kr,

30 Expo-ro 339 beon-gil Yuseong—gu Daejeon 34122

Received: July 1, 2021, Revised: September 1, 2021, Accepted: September 15, 2021

Jung-Rae Cho https://orcid.org/0000-0002-1382-1516
Jong-Ho Lee https://orcid.org/0000-0002-8948-4181

Kyung-Taek Rim https://orcid.org/0000-0001-6443-6362

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any

medium, provided the original work is properly cited.

185



186 =3 - LA - 0I5

foi

W Number of victim  ® Number of dead

182
167
160
140 1o »
120
100
Number g, 73 o
60 54 52
34 34 I
40 23 24 e = W ‘
20 m
N B | [

2015 2016 2017 2018 2019 2020

Year

Figure 1. Number of workers injured by chemical exposure
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Figure 2. Number of workers with occupational cancer from
chemical exposure
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Figure 5. Schematic diagram of the test substance database construction
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CASNO SMILES LAZAR Mouse Probability |LAZAR Rat ility |G ity ) ity

101-86-0 CCCCCCHC(=CHfclcececT)#C = carcinogenic 0.229 non-carcinogenic 0.173 inactive 063jinactive 0.95|
102-76-1 CC(=0)OCC(COC(=0)C)OC(=Cnon-carcinogenic 0.158 carcinogenic 0.226 active 0.54/inactive 0.55)
103-36-6 CCOC(=0)#C=Ci¥clccccel  Icarcinogenic 0.237non-carcinogenic 0.304 active 0.69/inactive 0.72)
103-95-7 CC(Celeec(cen)C(QC)C=0 inactive 0.52/inactive 097|
104-46-1 COclecc(WC=CWC)ecl non-carcinogenic 0.655.non-carcinogenic 0.589 active 0.57/inactive 0.95|
104-87-0 Ccleee(C=0)ccl non-carcinogenic 0.269 non-carcinogenic 0.258 active 0.]inactive 0.96)
1073-67-2 Cleleee(C=C)ect non-carcinogenic non-carcinogenic active 0.75!inactive 095|
107-43-7 CIN+](QOCC(=0)[0-] inactive 067 jinactive 091
107-96-0 0C(=0)CCS non-carcinogenic 0.2;non-carcinogenic 0.286 inactive 0.73(inactive 0.85|
108-03-2 CCCN+](=0)[O-] non-carcinogenic 0.153!non-carcinogenic 0.333/inactive 0.86/inactive 091
108-29-2 CC1CCC(=0)01 carcinogenic 0.171 carcinogenic 0.254 inactive 0.54 inactive 091
109-69-3 ccecal carcinogenic 0.333!non-carcinogenic 0.208inactive 0.68 active 0.58]
110-60-1 NCCCCN non-carcinogenic 0.379 inactive 0.66/inactive 0.83)
111-02-4 CC(=CCCHC(=CHCCHC(=CCinon-carcinogenic 0.5inon-carcinogenic 0.5/inactive 0.76inactive 0.98)
111-70-6 CCCcccco carcinogenic 0.356/non-carcinogenic 0.296/inactive 0.5/inactive 1
119-13-1 CC(C)CCCIC@@H](C)CCC[C@icarcinogenic 0.569 non-carcinogenic 0.75inactive 038;inactive 093
122-32-7 CCCCCCCCHC=C/CCCCCCCC(non-carcinogenic 0.267 non-carcinogenic 0.464 active 0.7!active 0.57]
122-78-1 0=CCclcccect non-carcinogenic 0.14 carcinogenic 0.168 active 0.56/inactive 0.77]
1124-18-5 cceececccc carcinogenic 0.729;non-carcinogenic 1 inactive ) | 0.58!inactive 1
124-20-9 NCCCCNCCCN non-carcinogenic 0.369/inactive 0.67 inactive 0.87]
128-95-0 Nclcee(N)c2C(=0)c3cccee3C(=¢non-carcinogenic 0.34 carcinogenic 0667 active 0.92jactive 099
131-11-3 COC(=0)cleeccc1C(=0)OC  Inon-carcinogenic 0.382!non-carcinogenic 0.382!inactive 0.81linactive 0.89)
13674-84-5 CC(CCHOP(=0)(OC(C)CCNOC(carcinogenic 0.205 carcinogenic 0.349 active 0.78 inactive 081
136-77-6 CCCCCCcleec(0)ec10 non-carcinogenic 0.28:non-carcinogenic 0293 inactive 0.86!inactive 0.96}
141-05-9 CCOC(=0)#C=C/C(=0)OCC carcinogenic 0.625non-carcinogenic 0615/inactive 0.57 inactive 0.83)
141-22-0 CCCCCC[C@@H](0)CHC=C/CEnon-carcinogenic 0.162 non-carcinogenic 0.518 inactive 0.64 inactive 0.99)
142-91-6 CCCCCCCCCCCCCCCC(=0)0C carcinogenic 0.259 carcinogenic 0.34/inactive 0.59linactive 097|
1565-94-2 CC(=0)C(=0)0CC(0)COcTcec(¢non-carcinogenic 0.263 non-carcinogenic 0.263 inactive 0.57jinactive 092
1609-47-8 CCOC(=0)0C(=0)0CC 0:non-carcinogenic 0.1}inactive 0.53!inactive 091
2091-29-4 CCCCCCHC=CHCCCCCCCC(=(non-carcinogenic 0.224 non-carcinogenic 0.63 inactive 0,64 inactive 1
21245-02-3 CCCCC(COCOC(=0)cTecc(ect) carcinogenic 0.359 carcinogenic 0.34 inactive 0.56 inactive 0.76)

Figure 9. Results for Lazar and Protox— 1|
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Figure 11. KEGG search screen by gene input (https://www.genome.jp/kegg/)
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Figure 12. KEGG results for p—tolualdehyde
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Table 1. Carcinogenicity inhalation toxicity test substances

Chemnical Name Usage Prediction Prediction Prediction
1 st 2 st 3 st
(CAS No) (ton/y") LD 250 e
Carcinogenicity DB Lazar  ProTox—|| KEGG
D(i;ggfgin;_ez;e 95,860 eChemPortal O O
1-(2-Butoxy- 1(5399{(? leeédjg;(y)—Z—propanol 217 eChemPortal O O
z'fggzg‘i'g)e”e 1,000 eChemPortal O
l??ﬁa—%—_egl 1,000 CcTD O
(12§f$gf5) 692,685 eChemPortal/CTD O
Tri-n-butyltin hydride
(688-73-3) 10 cTb ©
p—tolualdehyde
(104-87-0) 126 CTD O
(2‘mEth°x(\é’zggg\['g}ﬂ%’;y)pr°pa”°' 7,206 eChemPortal O
2—methoxy—(1 arg_eggy_/gthyl acetate 329,615 eChemPortal O
1-isopropyl-2,2—-dimethyltrimethylene diisobutyrate
(6846-50-0) 1,000 CTD O
1-chlorobutane 1000 ChemPortal/CTD
(109-69-3) , eChemPortal/ O O
2-(Phenylmethylene)octanal; Hexyl cinnamic aldehyde
(101-86-0) 100 CTD O
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