(&) 202214 172 714

LrET N

¢
AIHHHPT

-0 L
AT RHARY

D






HAREHTA

O20 L-O L=

LSty

OB

AL AR Y






=
ELe

ok
23

2

20224 18 ~ 2022 12¢E

0 77|7

, 1,2-Dichlorobenzene, 2-Methoxyethanol, Anisole

A2

1.

9 3o a7 WAYAYY AAo] Fa

=9 34 40000l @E 0] Wt

223U dAAE ol 845 U

Kt

=
>/

=49 ¥ @7 F8A40l

SOllA AMEA HiAIE AL e, 2ol

dikls

o] TAGAIE

A

il

24o] obA1 ek

ki
=

HAH7HAAE Al

M =22

ok, weA

9

5

N

g

g g0l
AAEE HEEH

o

H
oH

5543 2§ 3to]

7 =
=0

Al

_1:.
T



O }\]o]‘:'Z]

o« FAHEXEZ: 3-methylcholanthrene(Zd 7HAISEA AlR),
12-O-tetradecanoylphorbol-13-acetate(F SHGA A|H)

Ald &2 2-methoxyethanol, anisole, 1,2-dichlorobenzene

O d+3H

c AlZz 2 ouig FRARFHIYEA A5 Aol wet Bhas 424125
TSI A A2 A #idS S5k TIAEAEY PYAES
AR 5, MEIPASA A2 L 5S 10% FBS7F 29 MEM
Hf QR Oi 49 7F "joFst & 5% FBS7} E3HE DMEM/F12 Hjjokoo
347t wiFste] ARESHATH

o NEZGAE: AEZGAAS AAISH] AZFdAeRAY ses
A5t AEZEAHAEL 96 well plated] AEE FFsto] 7Y

ll

HigRt & At ] A2 dgeEE Foioith AldEdA s Ut
NATEA AlFolA= 1hollA 4D71A], et SXGA AldoA = 49
oAl 7A7IA] A 25kt
o MZFAXTEA: 96 well plate]| AMZE FEoto] 20€7F v §F &
Zr Welloﬂ/ﬂg g Mz ZH(foch) B ARE 7I€&E H
o 25 TSIt AlAEE2 Rt JIAGA AlAollA = 1934 493
77}7\], el SXTA AlHolA= 78R4 14GA7HA] A 2] 5H31H.
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1. S

3 gabate] Egol F7HhuE GOt e ofs] A7t ofele W
oltk. e SefetolH AALOR 1 L u1ES A, Wi 109
% o 495.2%0] gl A 160% ool A o EAE D Ut

(20199 7] 2 YAIH, 2021 BAF, 2022).
WS o7& 7 QRIC == Hio|HATL 5%, WALl 5%, stetE4o]
90% ZFAE K Malarkey DE et al, 2013). AFAHA &9 H|SS A9
F E= 710 th oE 5= AT AA] 49 4%l o123 S1o{(Doll R and
Peto R, 1981; Steenland K et al, 2003), =A|=57|7KILO, International labour
office)oll Az "SFtEd = QI AP A} A A3 ,2& BhA FHFH
A AL oo 294 7FF5F tHInternational labour Office, 1977).
=4S A9 Tshr] Haiie WA ZAFolA ARgEE Ta=Eo]
FOIR1A] ERRlsk= Aol E8s5itt. 1965¢ = A4 & A+ dES 9o Add
= AGATLAJTARC, International Agency for Research on Cancer)=
oI TP/ H7E KAl BT xS 6L Q= Hl(International
Agency for Research on Cancer, 2022), 97|14 BH71d Wdegd2 AMAL
TAEFOE SEET U} vl=re] I7H=AJAE(NTP, National Toxicology
program)°|A] L7Hst= ‘:Q?J%@EIH(ROC Report on Carcinogens)2}
FHAYe BEFHAZHH(CLP, Regulation on classification, labelling
and packaging)ollA9] TAAHEF 2 ETt o2 Yo dHdERE
FoARE &85 f(Department of Health and Human Services,

2021; EBuropean Commission, 2008).



A3 5 ANRE FHOR U kYoE BTk UIHHIL ATE o8
5 9 Rl WA SR B ado] sk i) setEUe
WOHY B ol 2ol A ghe AHR ASHT Ytk 71&d ol e, ¥
W83} HEo] Mol FRANC et AEeeld ofsizt HEe Wery
A%lo] ZHASIEL 9] WEolth FAAATAE AR O BIh 42S YA
5 o

ol
ﬂ_l
2,

= g -&sto] el d= Br7lstal lo] B7F A&7t
R QA HisiAs S B7HE 7D o+ gle A TAE 7HA L Sl
(International Agency for Research on Cancer, 2019).

Z710] wetido] &Rld &9 {ofiQlAt= AFolAe] HAEE Eote] &1l
AT AYEES o835 WAIRe] EH o|%ol= HFE sEAYS
&oto] o] SRIEGl=dl, FAZA A of o] WdAo] o]Foi
(Yamagiwa K and Ichikawa K, 1977; National Toxicology Program,
2022; International Agency for Rearch on Cancer 2022). 485 =&
St HRMIAIE 2 IEd e ERlo) & 719E sieloy E= Al
445 20151 vk =AY Hofl Dok= AIFHIE, 59 ol A8V,
Al & 1,0007H9] Dot A8 =Y 3 52 A= EAIEE o1EA
ta A7) wiZolh

A 3 WA I EE v e 22T 57EA
AE(NTP, National Toxicology Programn)°l 3] 3= At i
o] ot} wlxr FT7MEAAAES B HAAAES THEEAY N A,
JAHH U AeRE3F]2(BSC, Noard of Scinetific Counselors Meeting)
AE B2 AA A== d, @A 7H4] 6009 o] F3P= ek AF 19714
o]=+9] Y<& g5 o] National Act of Cancero] AHst1l 479 AR
A ZSHA] QT Al s =S o8 AFAIES o|EA VA Eo| Y=
UNSAE HET UAPAEL 19709 7 T8 02 UL
A= A7t 57 o= FYPEIL JATHITH 1-1).
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BiBA Ak Hho] 2 StAo] AT
7t o8 M HEAQ AR

Hl= 7HsdA8 S AlQstd d&
AE o A 2] 6070 Eot=

o] TH(Y EH}o] R SkA| o] LAl E], 2022)-

HAA7IA] BHA O 2 ALE|= dhok iyl Akl Wt 7Aoo =2 B3
&, FA=sdEdE O/ﬂ;ﬁ.ﬂi Bkt Zoltt. thao] WekEdo] et
MAGACNA A FF2 = AR FRIFU7] wZolH(Berenblum
[, 1941; Hernandez LG et a al, 2008). 80%°] o|2+ WEZo] §4
=4 Ao g AL glo] MBI *lo] ol A
Ao w4 Qlvh. 12y o]Het B A A8 =
=42 T 8o osff NIEANARY A& wiAA = dT= SH
EJI 20%00 & ALE FAHEARE WA BIHAACNA HiA =AY
S HRAEAEEY T e VA HAT wEkA 2 BRA=A
| 1S At Az Aol mAEgleH, 2016EE AA
AF 7|0 HFAEAd=EEY] =44 FFAE 2 B7H N AR LE

)

1—[

o)

Tl
ox,

S~
n I
:‘_l, —lOll

(OECD expert group international consensus on the development of

an integrated approach for the testing and assessment of chemical

non-genotoxic carcinogens)?] A% 0] HI-F-A=A WEA0] B34 Al



2 7ol AAIEAHJacobs 5, 2020).
S, v RASdEEe IAH B F870] Sl Tt s EE
o]- &3t WA A Ao E AFLEUARE 7hol =Rl 2= QIYEHA|=
sto] A 5 A=t AR EE NZ2FAHMAAFHY 7HA]7
B7tE 2 Qlnk. o] W2 MZE o]&sto] Wk JiAIEA E et XA
ZkZVo] tisto] FejatA Rl W o= Wl &Rlo] 756t 2 WU(Benigni R
and Bossa C, 2011, 2012; Hwang SH et al, 2020), & 7| A EE A&
oFA] LETH= A7) Qlof(Vasseur P and Lasne C, 2012; Organisation
for Economic Co-operation and Development, 2006), ©412] 2t
oA AstA o2 E8E o] O (Creton S et al, 2012; Jacobs MN et
al, 2016, 2020; Luijten M et al, 2020), OECD HE7}1F9] HFHEA
HRHEd H7FE At S8 Al € H7PHIATA, Integrated approaches
to testing and assessment)o|A] F8 AREZE Ql&F I Qlo] WL H7}
o419 &84 ¢ e Aoz 7|l tHJacobs MN et al, 2016, 2020).
NEZFAASIAIHOo 2 7= q} Q] WIH 0 2 = SHE(Syrian Hamster
Embryo) JEASAIEH, 3T3 AZFAHSAI Y, Bhas 42 AzFaxg
AR 5o] Slot. o] F Algol YAE 9] HjolE ©]-&%F SHE FAXTAIH
Ho] 71 MA] EE R (Berwald Y and Sachs L, 1963), Balb/c vF-A9]
Hijo}o] A-FotA| oA FEitt 3T3 A|ZFE ©]-&3F Balb/c 3T3 MEF S
AEHE =tk (Kakunaga T, 1973). ©] & 3T3 A|Zo] v-ha-ras
oncogene F+AAME B4 7FAAIZ] Bhas 42 A|EZE 0]-83 FAHATAFHE
WA= A= (Sasaki K et al, 1988), 3] Algjo} HAE]S] vjols o]-8gt
W T} Bhas 42 A|ZE 0]83 W2 OECD Guidance document® 7igf
EAtHOrganisation for Economic Co-operation and Development,
2015; 2017). 99 /\]OJH“%‘Q % Bhas 42 AP AASAIFH(Sasaki K et
al, 1988)2 SHE FAASAITHO| T (H|222] Fejrs} wao] ofF 1, AY
SEERE AH Ax % dojof ht 3T3 NEFAHASAIEHS] (2 6529



o Qlo(Sakai A et al, 2010a, b, 2011; Sasaki K et al, 2015), BHl, &7

LAEE 5o I AFY AT oA thFste] -85l AKBreheny

D et al, 2017; Serra S et al, 2019).
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IE

2~ 9l w174 Bhas 42 A
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B7lo] AdHow 7]of
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1. A=E

n

Bhas 42 AlZ FEAGAH Tt AMAEA FdHE2EE L 3-methyl
cholanthrene(MCA, Sigma-Aldrich 213942), & XA FANZREZDLS
12-O-tetradecanoylphorbol-13-acetate(TPA, Sigma-Aldrich P8139)%
ArEsHE T Al 232 2-methoxyethanol(Samchun pure chemical
E0399), anisole(Samchun pure chemical A2655), 1,2-dichloro benzene
(Samchun pure chemical D2226)& ARESIAT.

2. ME= = 3 MEAICH

Bhas 42 MZE $Ust7] {15t AbAo] FAAAFYEA(LMO, Living
Modified Organism) A1+ B2 S(FAAARZTHASJALFA, B=
4 FAAHFYEA T A Foid B2, e € FAAAHIAEA T
A ALAGA ), Fe|ePEEAIRY 5202 Sl

JCRB(japanese Collection of research Bioresources Cell Bank)ofA]
WAt E I3 A Z(Cell Number JCRB0149, vial B 2.3 x 10° cells/mf)=
MPAEAEN QAARORE ZASIYUL, Alolls HAHAES ARSI
MAEAEL 2 AEZE MIOF 8iFHMEM(Gibco 11095-080), 10%
FBS(CytivaHyclone SH  30919.03), 100 unit/m¢{ penicillin-
streptomycin(CytivaHyclone SV30010))2.2 13] AJ&3t & 10 m{S] MI1OF
Hjokolo] &1 75 cm? E8AF(Thermo 156499)9) 21 CO, ¥l¥7|(Thermo
51030303-TIR)IA 37C=Z 6¥ MFHZELE 50~70% +F)T & T=UH

11



( MESETSEMHS Olget B7| LY 6iFe+

(2.5 x 10° cells/m{ in M10F with 5% DMSO). B A|ZL] A Lsh=
FTHE AAT & ZAE/mtvls AA Q4SS H(calcium-magnesium
free phosphate buffered saline, Gibco 10010-23)2.2 13] A|&gt &,
Trypsin-EDTA(Gibco 10010-23) 1.5m{& €3 CO, BiF7]olA <k 287t
HjFsto] M 7F A dE Eofiet & M10F ¥ 9 mS 21l 5 3
HHE ol g (g mulo] ¥ ve= —1——1)0} 15 mf FEo| ¥ 4T

oA 587F 1500 rpmO.Z YAEE] }Oﬂ(Haml Combi S14R) AF&Hof Fo}
Q= Trypsin-EDTAE A|AsH= HH SYE| Qi) YPAEL npAEAES
2A 8] THEATH2.5 x 10° CGHS/HLQ &] 0.5 m=Z E5).

Zt N2 ZEAATA TS HHAES MIOF g o] 271 100 mm i FHA]
oA 4 7+ wiFst &, thA] DF5SF BiFH(DMEM/F12 (Gibco 11320033),
5% FBS, 100 unit/ml penicillin-streptomycin)ollAl 3¥7F viF3E A EE
AH&-SHA T

ol

3. 2R JHAIEA Al

Tt MASA Al 5 282 ft Al2s8AE 942 (198 T-113
Itk Day 00 At #i e AlZE DF5SF siFH O & 4,000 cells/mz 24
3, 96 well plate®] ZF well B 50 w® Yil 37C2 CO, HIF7]oA
19 wjFst &, Day 19| DF5F Higdio 2 XA E AFdEA(Ee HRXELD)S
A2ttt Day 4°141%& DFSF B4 100 w= #jFHS m3hoto]
31, Day 79 ZF well & 5HIZ 5]4% WST-8(AssayGenie, MAE0207-500)

e

50 S P 1A3F 27h Mk F 450 nmolA FREES ZHc 80
g ] AEBELL olfo] BAS Gl Lokt

ODsample - ODblzmk
ODcontrol - ODblank

Cell survival rate (%) = x 100

12



-3 01 4 7
Ae ﬁ
(] DMEM/F12 + 5% FBS A Cell seeding
€] Chemical treatment 4 Chemical addition

ﬁ Medium change

[T m-1] 2 HATAMME MESEAR LY

et A A oA 9] MEPEE /\]%4 2 (19 1-212F 2t} Day 09
96 well plate®] Zt well & 4,000 cells/mZ ZAE A& 50 W Eir
37C9] CO; HiF710lAl iRt &, Day 191 DF5SF Higd o= 2AH Al
E4@Es H2EE)S 50 W AYstdnt. 20€ 7+ vk 717+ 5 Day 4,
Day 7, Day 11, Day 14°] Wi¥HS w3ksto] 0™, Day 200 viFHS
AAGE & ZF well G 50 wl Hg2(Merck 1.06009.1011)2 M=2E 1 A5}aL
5% Giemsa FAH(5% Giemsa solution(Muto pure chemicals 1500-3),
95% Buffer tablets pH 6.8 (Merck 1.11374.0100)2 fMst & AEZFA
g 24o] = well & AF3IA

Mother culture Initiation assay

« Sle N

Day -7 -3 01 4 7 1 14 20
Fix : Methanol

Stain : Giemsa

A A®

I (A I

] MEM10 + 10% FBS A Cell seeding
[ ] DMEM/F12 + 5% FBS € Chemical addition
B Chemical Treatment ﬁ Medium change

[28 I-2] 2 HAITAMMS MESERHSARE 2F

13



( MESETSEMHS 0185 7| &Y ST
4. Wer STEDH A

ot EXGA AHY] AEZEGAIE 942 (O™ 1-3]3 2t Day 09
A ¥iF AEZZS DF5F #igAoF 4,000 cells/mE ZA3 3, 96 well
plate®] Z} well B 100 W& 211 37T CO; BiF7]olA 447t viget &
Day 40 4141%F DFSF v o g A9 AFdEd(EE dHRE4) 100 uﬂi
w3ksto] It Day 79 Z well & 5HiE 3]4H WST-8 50 wl< €Il 14
%7} Bt - 450 nmollA SF=E SHSIGlH. SrjtiRt tie] AlZgE
ol 9] FAlE ARESto] F5H3IH

—_

3 0 4 7
A t '
] DMEM/F12 + 5% FBS A Coll condina

B0 Chemical treatment t Medium change containing a test chemical

[28 m-3] &Y STUHAMMY MESEAR LY

Jpi

2ot SXTEA A AlZ2FAASTAIE A2 [O1" [T-4]9F 2ot Day 09
96 well plateQ] Zt well & 4,000 cells/mlZ ZEE A|Z 100 W& ©d12
37C 9] CO, viF7|oA st &, Day 4, Day 7, Day 119 DF5F vy
o2 A9 AFEL(EE HREE) 100 W2 w3Fstor, Day 140X =

A1A%E DFSF wiF o g2 Wkttt Day 2000 v AASH & ZF well T
50 W WSS 7loto] MEE J_Zé 3t & 100 w9 5% Giemsa FAHOZ
FAsteo] FAAHS 230] Q= well 5 AF5Hh

14



Mother culture Promotion assay

P Y N
< < l

Day -7 -3 01 4 7 " 14 20

Fix : Methanol
Stain : Giemsa

A4 Tt 1 t 0
7] MEM10 + 10% FBS A Cell seeding

[ 1 DMEM/F12 + 5% FBS t Medium change containing a test material
& Chemical Treatment ﬁ Medium change

[O2 1m-4] wet

J})|l
g
=2
R
1o
=
H:|
oex
r_>:'
rior
>
gk
e
oX

5. 212 gt

A= FA-T 2H-(transformed foci)S 7H+= well?] & 7|&
i #2]2(0.1% DMSO A=)} H|wsto] Fristgiet. AL =4
AE A &5 Azt o] HgE W5 AlxE=E 42 2d7148 9M, 74+
WA, Az 2T o538 HE Alxe FH gF E52E9 A&
A9 EAS 7ML =T, 2] g7 (19 [1-5] 9 [19 [-6]2
ZTHOECD Guidance Document No. 231 Annex 2: Photo catalog of
foci in Bhas 42 CTA).

-

6. SAXC
FEAAY 22 FHHEZEEY A5 &S chi-square test® HSIFALL,
ANEEEZ Holm's test® HSSIAT

15



A
e

B- S- M- R- I- B+/- S+ M- R- I-
The cells simply gather together The morphology of the cells changes
(cluster). to spindle-shaped. However, all other

characteristics are negative.

B+/- S+ M+/- R- I+ B+ S+ M+ R+ I+

Piling up is scarcely observed and Morphological characteristics
other positive characteristics are resembling transformation are
barely discernible. observed but the focus is

exceedingly small.

(23 T-5] w4 24 7IE ¥ BEE AX

B, basophilic; S, Spindle-shaped; M, multilayer; R, random orientated; I, invasive

16



B+ S++

M+/-
Piling wup is limited. The cells
comprising the
Focus are markedly spindle-shaped

(tapered and elongated), displaying a
swirling parallel arrangement.

I+

Scattered areas of piling up and
knotting (dense clustering) of cells are
observed. Cells are  exceedingly
spindle-shaped

(tapered and elongated) and randomly
orientated.

B+ S++ M+ R+ I+

Some areas of piling up are observed
within the focus. Foci consist of
markedly spindle-shaped (tapered and
elongated) cells generally aligned
relative to each other.

e i :
B+ S+ M+ R+ I+
All properties that are characteristic of
the transformed  phenotype are
moderately expressed.

[28 [-6] ¥Ld &Y 7IE R EE A

B, basophilic; S, Spindle-shaped; M, multilayer; R, random orientated; I, invasive

17



B+ S++ M++ R++ I+

All aberrant phenotypic characteristics
are clearly visible. With the exception
of multilayered areas, which are too
dense to discern individual cell
morphology, the atypical properties of

the transformed focus are readily
observed at the periphery of the
focus.

B+ S+ M++ R+ I+

The cells comprising the periphery of
the focus are less densely packed and
their  spindle-shape = and  random
orientation, although apparent, are less
striking. The interlaced cells at the
edge of the focus invade the
surrounding monolayer.

B+ S+ M++ R- I+

The multi-layering and density of cells
are apparent throughout the focus. The
cells comprising the periphery of the
focus are not obviously spindle-shaped
or randomly

orientated but do  invade
contact-inhibited monolayer.

the

(23 1-6] wery %Y J|E o

B+ S++ M++ R++ I+
Daughter (secondary) foci originating

from a single parent focus and
exhibiting  typical and  uniform
transformed morphology. These are

found in close proximity, are often
connected by cellular appendages, and
are scored as one transformed focus.

EE A (H5)

B, basophilic; S, Spindle-shaped; M, multilayer; R, random orientated; I, invasive

18









M. d+Z2%

1. 2 JHAIEA Al

D AZ=AE

Tt HAEAANA Y AZ2FAARAE =5 275t Hste] AAR
A E=ZAIE S Ak (19 T-110] Yerelt. HiA g the] Al e
0.03 ug/ml, 0.06 ug/ml, 0.13 ug/md, 0.25 ug/mf, 0.5 ug/ml, 1.0 ug/ml, 2.0 ug/md
Z¥Zto| A 2-methoxyethanol2 119.4%, 114.5%, 110.2%, 109.5%, 97.4%,
103.6%, 108.5%R 1L, anisole 109.0%, 114.8%, 112.1%, 108.3%, 107.1%,
83.4%, 44.7%, 1,2-dichlorobenzene2 115.2%, 108.7%, 103.0%, 48.1%,
19.1%, 5.8%, 4.8%FH1H M-1A). FAAHZEZ 3-methylcholanthrene?]
A ALl wg/m)olA &Hf tixet v AlZZES 54.5%%U 1,
0.125 ug/md ~ 8 ug/me] BNAN= 77.1% ~ 39.4%ATHIHE IM-1B).

160 160
A
140 10 | B
= 120 = 120
£ £
£ 100 £ 100
i il
- =
£ =0 £ =
8 5
B 50 | _g oome & 60
g 40 | a—ani 3 a0
20 | —e—12D 20

=]
=]

0.03 0.06 0.13 0.25 0.50 1.00 2.00 0.125 025 05 1 2 4 8
Concentration (pl/ml) Concentration (pg/ml)

[23 mM-1] 2 HATAH AHS flet MESHAY 2

A, AYEEE; B FYHEREZ 3-methylcholanthrene

21



N ZFAATA A e AEZ=HAE A7} OECD A -wAoA dEaL
MR2=4E do7|A] &= 17l 5%, 50% olst Al2/dd& AsteE do7|=
271 &%, 50% °]4 90% olste] AlZ & AstE 427+ 27/ %)
Zrz519] 2-methoxyethanol?} anisole 2 ul/mlE 15 E=Z 51 1.5 ul/ml,
1.0 w/ml, 0.5 w/m¢, 0.25 w/m= ZA3}A I, 1,2-dichlorobenzene
0.4 w/ml, 0.3 w/ml, 0.2 w/ml, 0.1 wl/ml, 0.05 wl/m= ATt
(Organisation of Economic Co-operation and Development, 2017).

MEZ=GAEZD, 1,2-dichlorobenzene &1 2t thy| A|Zd4E0|
2 ul/mioll A= 4.8%, 1 wl/mlolAE= 5.8%, 0.5 wl/mloll A= 19.1%, 0.25 ul/md
ol A= 48.1%E UE, 50%°14 90% olste] NZ/g4& Aste do7l=
270 FEZ 0.4 w/ml, 0.3 wl/mE, 50% °Jste] AZALE Aots o=
27 == 0.2 w/ml, 0.1 w/mE, NESHS AY dor|A] %= sk
0.05 wl/mE AHSA. Anisole 2 wl/mlolA+= 55.3%, 1 wl/mlNA=
16.6%° AIZA4%da AstE s, 11 o|5te] skoA= Ax4d=
A7 UEGA] ghol A Z=dAIE e Hals=el 2 w/mt 1.5 ul/mE
AE=AS 4Es] 47l T8, AESHSE 50% °lstE 427+ 5%
o= 1.0 w/m} 0.5 W/mE AEstR o, NE=HE A9 do7|A] %=
=25 0.25 W/mE AASEATE 2-Methoxyethanol& A% RE &
oA MEFE Akt FLEA %ot anisoledt 22 2 wl/ml, 1.5 ul/ml,
1.0 wl/ml, 0.5 ub/ml, 0.25 wl/mfoNA AZFHAASA TS P53

et A A oA 9] MEZFAHSAIY A= [ [M-117 2o i+
ol AZFEdAS 282 o7/l= AAA A A Hilst= 15015t 5%
St} 3-Methylcholanthrene2 A 2|3t FAAHEZEE A ETolA= A2
AAg 20| 17 wellolA TEE A=, AT BlWsto] SAZ o=
TSt ZpolE Ho Aol Ads| £t AR mHE AT

2
APEdE gdo=z 3 AZFZAHASTGAHA 2-methoxyethanol

22



Nz dAe 25o] #&H welld 71 0.25 w/ml, 0.5 w/ml, 1.0 wl/ud,
1.5 wl/mfoA A2t zpo|7t gllch. ekl 2 w/moll A= Z5d0]
HEEH welld 71 1022 A9 o ot =4 Hou, SAZC=E
F5tA = YU Anisole2 HE wZoA SuiAYE AlZgAAS
ZA4=9] Z}o]= Q19ith 1,2-Dichlorobenzened 1521 0.4 wl/mlolA
R E7} A o= JAstA] xoto] FAAS 242 TET 5 19, X

A}

SEolAE SRR Y vEdtel NREAY Ho] g% MEFAAY
27949 Zolt= Qiglet. olge] ATE o AEYAHG AHo] 44

2-methoxyethanol, anisole, 1,2-dichlorobenzene X5 et 7HA| Aol A
MEFAXATE dov|A] = Foz HtET)

(£ M-1) 2 HASAHNMY] MEHZHSAHZ

Chemicals Concentration (ul/ml) Foci/plate
DMSO 0.18 6
3-Methylcholanthrene 1P 17
2-Methoxyethanol 0.25 7
0.5 6
1.0 6
1.5 7
2.0 10
Anisole 0.25 3
0.5 8
1.0 4
1.5 8
2.0 1
1,2-Dichlorobenzene 0.05 6
0.1 6
0.2 7
0.3 7
0.4 ND

4 %; b, ug/md. ND, Not determined because of toxicity.
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D AESZAE

Ht XA oA 2-methoxyethanol, anisole, 1,2-dichlorobenzene?]
MZEGAE Ak (2" M-219F 2ok 0.03 ug/nl, 0.06 ug/ml, 0.13 ug/ml,
0.25 ug/ml, 0.5 ug/mf, 1.0 ug/mf, 2.0 ug/mfol A EviA ] thu] Nl2/d e
2-methoxyethanol®] 94.9%, 87.7%, 102.1%, 103.5%, 91.3%, 95.8%,
70.4%%1L, anisolex 105.1%, 98.7%, 103.8%, 104.2%, 91.5%, 94.0%,
35.5%%1L, 1,2-dichlorobenzene 102.6%, 97.2%, 101.8%, 76.1%, 0.47%,
0.47%, 0.16%FH 1™ IM-24). FAAHNZEZ 12-O-tetradecanoylphorbol-
13-acetate> A|ZFHAASTAIFNA A-GE= 5E(50 ng/ml)ollA Al22/d7d-E0]
S A tH] 130.7% 2™, 6.25 ng/ml ~ 400 ng/me] HollA Al

AAEL 118.6% ~ 156.4%FH1H 1M-2B).
E;\@/__‘/@/é\Q
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=]

[0 mM-2] & STHA MRS flst MESHAY 2
S

A, AIFEZ; B YAYREZ 12-O-tetradecanoylphorbol-13-acetate
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2) NIZJAASAA

AEZ=GAE 232 AR T SADA 9 Az dAdA oA Lot
MAIGA AL} Zo] 2-methoxyethanol®} anisole2 2 wl/ml, 1.5 wl/ml,
1.0 wd/ml, 0.5 ud/mf, 0.25 wl/m¢E 1,2-dichlorobenzene2 0.4 ul/mf, 0.3 ul/m,
0.2 wl/mf, 0.1 wl/ml, 0.5 wl/mE A5t LY SHGANA 2 Al2F4
ASAE dat= [# M-2]19F 2ok Alddy), oA gatolA Mzgaddst
282 11 wellof|A &= o] A[AA A A4 Hilst= 20015+ S5t
12-O-tetradecanoylphorbol-13-acetate® *&3F FAHHR A AL
FAAS 2AHL 3602 LujAE]£Y EAFHOR 895t Xlo]l& HYT}

2-Methoxyethanol, anisole, 1,2-dichlorobenzene Ao & St A
FAAGAFNA BeE B4, BE sxolA FEAAS 23197 SR AE S
Zof Ao H8H HE AHEES I SHAGA A 42 5k Y=

Aog HwHEr}. 1,2-Dichlorobenzenes Fils%EQl 0.4 wl/mloA]
R xE7} A2 ZAsHA] Zoto] FAAdS 22 RIS

o = H}\gl\:'

(=]

111

v
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(E [M-2) 2 STHAMY MEHZHSAHZ

Chemicals

Concentration

(u0/n0) Foci/plate

DMSO

0.1° 11

12-O-tetradecanoylphorbol-13-acetate

50°

w
»

2-methoxyethanol

0.25
0.5
1
1.5
2

anisole

0.25
0.5
1
1.5
2

1,2-Dichlorobenzene

0.05
0.1
0.2
0.3
0.4

01 OO OO 00| O N © © ©|0 o1 O O

=
O

4 %; b, ng/md. ND, Not determined because of cytotoxicity.
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v. 1%

d

U2 A F8 dJ1e=2(20194 7IE A+ 107 1 T 158.27 0.2 A
AFES] 27.5%) Ad AL o BT FAY & Qe SEoIt(EHYAH,
2021; 54174, 2022; Doll R and Peto R, 1981; Steenland K et al, 2003).
19189 Yamagiwa®}l Ichikawa’7l 3EA Y-S Boto] 25HARA Tt
HRASEAE 23S Y5%HLoeb LA and Harris CC, 2008; Yamagiwa K
and Ichikawa K, 1977; Fujiki H, 2014) o]|% A3 5&E o]&3st A
Al o4 gele AR E 850 gttt 53] nl=oA= =74
AZ(NTP, National Toxicology Program)< AH5t] 6009%9] 53
AR}l thgt WA HE S 5to] AU AL oA LA B4 =2
Azz g5 AH(National Toxicology Program, 2022; International
Agency for Research on Cancer, 2019). AFASF R AR LA E 20164
FE AdE@FoA FdEo] o|FolX= ka4 gt AdsE2 o8&t

IYAFS 2P ek

k= gl 9ol dds=E2 o8t HAPAE o482 AT ¢
A 508 A¥

YEees AV} ofUdetE YUERS o83 UAHAHLS 1§
Ak NG 59 FAR AR AATAN 7 2EoEY 5T
44 A EF Aol e, uF FAAEAA YA ST 600015 33
QUA2} U o] QAo ATANEI A 3 oF 60%9] BRFB AL ALt
olg THse AIHAF ARE A9 Y Agolct,

APFES 08T TAYAFS Tu] g 7] AF7IZt0] 277
o] thEEo) 49 AP RS Blsts ARG E D ATy
AR WAE AM w3 $4H A5 99 B SHFOPPT, Office

29



( MEZEHSEMHE 0I83

rat
r
N
mII
ife
=2
[
re
-1

of Pollution Prevention and Toxics)A& F2 UJYES o] &3 &7
SAHOA T AP TS o83t AFAHEE o]&sto] LAAIHS BRAFS
232y ST V-1), QJofE H 5 A7 F71oA 9] 4tdstehE4o]
et WA 284 ofF = v= A 5 4 =4 L=(0OPPTS,
Office of Prevention, Pesticides and Toxic Substances)°l 42| 7}
AAQN GAZ B7HFAAGACNATD mBES olE&tt EA=AHOIAE
(OECD 471), @ A9 1A &% o] A[H(OECD 476)3} 7Fsdittd A9
M2k Alg (OECD 473), ® AW MlZ73d9H] A9(OECD 475 E&
OECD 474),AEE ol&ste] fA54dE B7h& IEsHATHIHE V-2).
FHoA = vl & H7HAAE ot A= dl, 4 55 ¢
H7to] T3t HE(REACH, Registration, Evaluation, Authorization and
Restriction of Chemicals)ol ©1& §tgstaL ITHIH V-3)(JEE 5 2020).

. . Testing to be Possible action if
g =
Basis for testin conducted itive(s

Exposure-based testing ~ ——-bacterial Reverse Mutation (OECD 471) =—Cancer Bioassay
& or
l In vivo Micronucleus (OECD 474) Additional genotoxicity testing
and/or

SAR indications

and/ox

Analogue is Analogue-specific testing, :

genotoxic —p Or Bacterial Reversion Mutation f%ncregtelit(i)\?ésay Lipment

carcinogen & In Vitro micronucleus P equp
Arelogue is —» [eftingfrom ——— Secondthird tier testin
Heritable mutagen existing chemical scheme 9
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1 tier

Bacterial Reverse Mutation In witro Gene Mutation (OFCD 476) In vivo Cytogenetics

+ plus if OPP, possibly +
(OED 471) In Vitro cytogenetics (OECD 473) (OECD 475 or 474)

. s /

=
1]

2 tier \ / e /
‘A

Interact with gonadal DNA Dominant Lethal
(CECD 483) (OECD 478)

|
39 tier l l

. Heritable Translocation
SpECIﬁC Locus (OECD 485)

[23 v-2] 0|3 OPPTS A=X| HO|HFMAIE TIt XA
(from ¥EE 5, 2020 19 4).
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HESZHEZAHE 0183 £7| WY 05T

REACH Annax VIl I Gene mutation test in bacteria |

-‘L 1, +
Normally no further Proceed with Annex VIl

; {or Annex IX if in vivo testing
koating at this lavel is considered appropriate)”

REACH Anmec Wl | Fulfil REACH Annex VIl requirements |

4

Micronucleus test in witro
or

Chromosome aberration test in witro
l,- (end gene mutation test in bacteria is negative)

- +
(and gemne mutation test

Mouse lymphoma assay (tk™ locus)
in bacteria is positive) or

hprt assay
- l -
Proceed with No further testing
Annex [X* Hot genotoxic
REACH Annexes IX and X Fulfil REACH Annexes Vil and VIll requirements

{or Annex VIl if gene mutation test in bacteria is
positive and in vivo testing is considerad appropriata)

i

e e

Consider whether in vivo test is required* { For evidence of clasiogenicily, a micronucleus
Check h|0ﬂ'ﬂ'a||ahi”t_lf E hesf, a chromasame aberradion dest ora EﬂTE:" i
Check available data E mhr:u:!:m n(pmemmm‘f:“ ,
Consider proper in vivo (follow up) test | Fransgenic mdent gene mufation assay, a comet |
Consider integration into other toxicity tests j iy, ortin e e e premofaciesier’ CHSA

i synthesis test would be the appropnare folow
up hest

1* in vivo test | Seek ewpert aduice

The 2 in wivo test should oy |
be padoamed of fis fesf is
reguired o make 8 conciusaon i
on the genafmcioty of the

-

Mo further testing
Mot genotaxic

- b 3

Check available data
Check for information on a genotoxic hazard to germ cells

insufficient
Germ call inconclusive
genotoxicity
test
1 + sufficient
No further testing No further testing
Genotoxic in somatic Genotoxic in somatic
calls and germ calls

Evidence of genotoxicity is an indicator of potential carcinogenicity:
See guidance on carcinogenicity

“ Registrants should note that a testing proposal must be submitted for a test mentionad in Annex X or X,
indepandantly from the registered tonnage. Following examination of such testing proposal ECHA has to approve the
test in its evaluafion decision before it can be underiaken.

[O8 v-3] QEd%E ECHA Q=M TIt XA
(from ¥EE 5, 2020 19 3).
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=

=

1]
_

A=A 7|8 & EHAAE7 A2 dWEsEo] 2 EES 414
o=z Grtgk £ QIEF St Ul 7|9E sy, fEAgE 4R Y=
eHdEd2 B71E & gl AL A sst=d9] faid B7F 2719
AlF5] AEES 15| HsiA= Td7tsdo] 2 &84S $48e=
B7ysfof skel7lol ol=lgt SAZE ZAIEA dgkont, dekEd 9 Uet7| o]
o] gzl @Rfoll= o] St A ESE SE-9] thifo] E Qi T o]Af HA|
=4 20%00 o231 U= HFA=EY UAdEE F7HE v|F7| ofFEA
E|9tHHernandez LG et al, 2008). TSt G Fo|A L A2 s}sHE29]

|

NdA oA §A5g0] Eld E4-2 o] A== 497 27 o
FRAEAES 4o7|A e deHEdo] A B7HY] 842 =oMAA Htk
Hi7gol wiet 20169 AAINEH 7o) vl dd=d o] =414
9 g7 e AE7FIE(OECD expert group international
consensus on the development of an integrated approach for the
testing and assessment of chemical non-genotoxic carcinogens)®| 7-43
EAt(Jacobs MN et al, 2020). S84 Ad 9 H7PH(IATA, Integrated
Approach for the Testing and Assessment)~ YHIH 0 F MIE(FEARA]
4|, Molecular Initiating Event), KE(F2AF, Key Event), AOEAEE,
Adverse Output)l.Z FAEE SAAUIFZ(AOP, Adverse Outcome
Pathway)ol @kl $=l=d], OECD A&7t 152 sHshEd ot Hl¢
A o] HAHZoA FoAME 47HA 9] A (DS, WIS, A
AT AG, AREY), AESZAR 54, FHioH #sle FEste|(1d V-4),
RS dor|A] FAT AATGNA HFe= AHEEC] ZEAL] =&
(o]
Xel

A7t B 2A0) werdHslo] H8Y 4 YuS AT
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34

Doss and time dependent response
Threshold{s) nacessary to trigger naxt KE

Sustained i
BRpOSLING

Ag.3 A peneral indeprated approach for the testing and assessment
Of NN - ZENOLNC CACINOZENS.

The first dep of 8 cancer endpoint hazard assessment is to conduct
mutagenicity and penotoxicity testing (top far left hand thick green
framed box), for which there are almady well established in vitro
and in vivo testing paradigms in egolatory toxicology. Considara-
tions in relstion to metsbolism, exposure and quantitative in vitro
and in vivo extrapolations (QIYIYE} would contribuke to the overll
risk assessment, a5 indicaied on the far left. Sostained exposure is a
critical consideration throughout all the modules of the TATA, as this
is likely to trigger subsequent modules. Substances that are negative
for mutzgemicity and genotoxicity would enter the NGTxC IATA.
particularly screeming, for the cascade of downstream key events
for which there am several suitable assays including some validated
assays and TGs. Each module sits within 2 box frame that will be
populated by relevant zssays. including epigenetic and cofactor assay
companents, as many of the modules may be subjected o epigenetic
derzgulation known to be influential in modulating the specitic hall-
mark module. Bound by broken lines on both the left and right-hand
sides. central io the TATA. are six pivotal modubes, of which four
are not conssguent or sequential to each other and can lead to (sus-
tained) proliferation. These are as follows: inflammation (incloding
assays that addmess the hallmark blocks covering axidative stress and

[23 v-4] HQH=EY

worg

T —_
sukativn b
st 4
T [ SRS
& ool sigrafing
T
;v rearvinion :
e in i
[~ {Sustainad) ol mmwhuq | TumouR
wuf | peolioration | | |
e i i /] i
:
& pap & ooll pro W eradion A: il inarvifurrealion £ 12 vk s
kel 7: pane- anpiession b oof . paliopi: e
/‘; :W“‘ 10 it Weskinboliby
iR i
5 -
— i ool it 11 inrcascatidorratnie)
indabity,
gercy T B
+: gap jamciion .
% e akren dreen ]
1 sermconoe’ i
LSRN ;

1 12 apigarube Mg 13
sy ks 112 will s ko -
4 b combned wih approprais ]
g BT o :

peme and cell signalling); immune mesponse (agzin incloding assays
for midative stress, but also immune evasion assay models, as they
mark the passape /uming point from the body s immune defence to
the immune evasion by the tomour); mitotic signalling (including
assays addressing the gap junction hallmark); and finally cell injury
{including assays addmressing the hallmarks of penetic instabslity, gap
junction, oxidative stress and senescence and Elomerass). The fifth
modube is (sustzined) proliferation, and here the essential assay hall-
mark o be addressed & cell proliferation, triggering investigations
on gene and cell signalling and resistance to apopiotic cell death.
The sixth module. a change in morphology (dysplastic change). ep-
resents the point at which adaptive (sustained) proliferation, -hyper-
plasia hecomes mal-adaptive. The change in morphology module akso
includes eardy key events of cell transdifferentiation {(at the cellular
level that is comersion of one differentizted cell type into amother
cell type), such a5 changes in the orpanization of the cytoskeleton,
acquisition of different morphology) and progression o mal-adsptive/
imeversible modifications, specitically pathogenic angiogenesis (in
contrast 0 neoangiogenasis which could be adaptive moditications),
penetic instability, and then senescence and felomemse activation.
The seventh and final modube is the tamour stage that is addressed by
the metastasis cancer hallmark

N Y LI SR

S

(from Jacobs MN et al, 2020)
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A HOrganisation for Economic Co-operation and
Development, 2015, 2017). 28y v|FASAHEZ Q] WA H7F Q40
a0 wet AZALAA AL FASEEE0] T2 A&t U Al
A HFoA FEshA
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A7l ol AEFHAASAFEY 28 = of A T4
A gA ol YL AU, A GA ol BastA| kil 24" oot
=342 HeR AP dHS 28otalA st

AT A DACIA of] FF AZFAHALAAHS HER 23 AAHA
e dEARA NZFEALAIEA AlFt fAE BijoKSHE, Syrian

0

Ol

hamster embryo)E ©]-&3t ¥, balb/c 3T3E ©]-&3F ¥, Bhas 42 A|ZE
o] &3t W F, At WA AAsES ARERE AlEQt JAE HiokE
o]-&5t W2 wiAlstal, Al7|7te] dHHA o= Fom OECDAIAE Al ol
Bhas 42 A|ZE o]&3t A[FHEZ AHSIAUT

Bhas 425 o] &3 MEZFAHATAAHY Aldz2dS &Rl 23 It
RATEA A oA FFHZEZ 3-methylcholanthrene 1 ug/ml * 2]
At M EZAGAEo] SujA el thH] 54.5% AL, T SHATA A|FoA FA
Zx&=2 12-O-tetradecanoylphorbol-13-acetates 50 ng/ml A A|ofl+=
Mz/dgo] duiA e tHH] 130.7%HJHIE 1M-1). o]&3t A= Sakai
A 5(2010a, b)o] 3T HSATNA Y L HADA AlFolA 1 ug/ml]

ot
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( HESLHBZAHS 0| 3 Ty ot oj5eiT

3-methylcholanthrene A ZA] MEAZZES SUF 48% A 75%%k
56.5% Atelof = Ao, Tt SHTA Al™AolA 50 ng/mle] 12-O-
tetradecanoylphorbol-13-acetate A2 A] MZEAGZE] FUZE 140%2F
SH 25%4k 120.5% Atolof sig=o] &k /RAIEA & Ier SXATA BT
FedxzEdo] A4 TEE FAHSS AT 5 AUATHIHE NV-5).

200

g
£ 150
E
= 100
3
50 .
0
M Initiation M Progression
[28 Iv-5] AYARNIML MESHAIY 21}
AZYARGAFEL Festel B2e ot welo dgsis 2L
Agshe Aldoltt. 282 FHsHy 42 AR & well B 1712 A5
=0, +42 [0 1I-5]19 &4 #E71E00 "2hA, F42 (2™ 1I1-0]9
oF 2
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[2 V-7] MEHY %4 o

7} plateol Al 23& Al 23, Lot ADA AlolA = -Gl A 2ol A
96 well 5 6 wellollA] AP AT 2F o] ERIFHU=H], o= A HASA
Aol GujA e o] 2H-4E 150162 Hilst= OECD AIAAIAE 55
ol AR FAAHEREZ 3-methylcholanthrene Ao A+ 17 well
oA MzFdde o] A= U=, &uitiz+Y o7iet SAZL=
et 2ol & Ho et AT ] o Ao} AzFdALAIAS efgstA 3=
A0 ® WS = YAt W SHHA AFolA T G 2ol A= 96 well
S 11 wellolA Alzgdg 25o] gRlx o] OECD2] ¥l 20 °Jst 845

S=oth. FAAHEREZ 12-0-tetradecanoyl phorbol-13-acetate * &<+
A= AZ2FAHS 230l 360& A SAHLE |3t Apol&
Ho] Bhas 42 A|ZE o] &3t Az Aldo] AASHA +H=UI=
gHlskai.
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2 Ao E MEFAHATAE 2-methoxyethanol, anisole, 1,2-
dichlorobenzene 3&F9 #7848 APEE=E A5 359 A&
42 A AAZCE FoE AMEEY FHoAE §HeA] AHY 5ol AR
Hoh 2 AFYolM = S8 EHe 284 oRE AES & 11 Axof ot
anisole®} 1,2-dichlorobenzene®] HalA+= HAFAIHEE +Fotal Ut
2-Methoxyethanol2 FHAY 7|E0E AZF 1,000& o4 AMHEEH, 97
UetoA e RE=A| AxsZoNA AEEHJH (5%, 2016 H5% 5, 2011).
FASAANE AT 5o =P AL AHAHA AT E]& 2Tt
5712}t ola/do] vEi e, AU AlFolA= A M EA A A gt
TS Btk ZUAIEA AW AlFolA 7HGZAQ] S BIlorm, 331
HHO’FH]EOHHE FAolR} oW European chemical Agency, 2022b; Y&ES

5, 2021), FEAFECOIAE o fASE B7F ARAA BF 2490 AS 2
ﬂi AJAA D AHAANA 2R FAHo= BFrlsHelH.
2-Methoxyethanol> AFAPAEAAT YN E S FH=4 B7Haxt
4 135 HHEA[ROA SA WY EAE 2A= A¥sE= ol-&qt U
ANES oA = AC2E AAFEAAFAN, 2 dFoA = HFd54
A

7 i,,] Hpo} 71s A hoA gl ] Zgsitial wtEo] AIFE

/\]%J 275 E Bd ]’ AX}EEHQ] 875 8S BX
AEEEE AX5HAT Anisole FHAT 71222 A% 10
Aol FA=GAIENA pBES 0] &S FAAEAHCIAA, AZE o] &3t
2 F& oA SHo= YER AQA
2 AWAIR glo] A=A dorA] ghs Ao® AEo] Wil 3Rl #3154
SRINE} YA EL A AU tHEuropean Chemical Agency,
2022¢). ARJPARAAF LA = 224 =&573 B 135 HESU=HAE
Pezof ot AWGAIHCl 3 Fo Utk

(@)
;
(@]
&
S~
EE
[
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1,2-Dichlorobenzene

AYIIE AT 10,0008 o4 A8 slot
B2, GHAPIAY FRH 4

A5 B7Hs 240l o, A G EA
FAo]Rict. 1,2-Dichlorobenzene 73+
eEo] o5k HedAIE o] SE AT, vhAe}t HE HRofA et A7
SOIE|R] oHEuropean Chemical Agency, 2022a) =AY AFAoA|=
Group 3, U|FAAYJBAE7TES(ACGIH, American Conference of
Governmental Industrial Hygienists)o|A&= A4=2 &5kl Q. 98
Aol = AdEFNA EEAL] =E2FER FUS 9Tt A9
oo wet EAGAIHo] Y=L Ut
A@A 221 2-methoxyethanol, anisole, 1,2-dichlorobenzene?]
M EZFLRATA AL s T A GA L HeF SXTEA AJE 25 Al ZaieF
AlolA dRFH o E HEiEofX|= 1 5=9l 2 w/mE 3 sE= 5t
SH| 29| 79A AEZ=AGAAS AAlste] 285ttt 2 A[g&Edo] Histod
2 ul/md ~ 0.03 ub/ml AroloflAl AlZ=/JAE S HAISE A}, ek ZHAISA
Aol A Grfjeh 2t thH] Al ZA7dE-2 0.03 ug/ml, 0.06 ug/ml, 0.13 ug/nd,
0.25 ug/ml, 0.5 ug/ml, 1.0 ug/ml, 2.0 ug/ml ZFZ¥o]l thsto] 2-methoxyethanol
2 119.4%, 114.5%, 110.2%, 109.5%, 97.4%, 103.6%, 108.5%% 1!, anisole
2 109.0%, 114.8%, 112.1%, 108.3%, 107.%1, 83.4%, 44.7%R°oH,
1,2-dichlorobenzene 115.2%, 108.7%, 103.0%, 48.1%, 19.1%, 5.8%,
4.8%At. OECDOIA Hilste AZFAHS do71A gde 14 s=HA=A
SET7b), 50% o5t Alx/gE Aoks 427l 2l sE=(EEY s,
50% ©d 90% °olste] Al & #ots do7l= 27l (A= s=+hE
izt FZA17171 Yall 1,2-dichlorobenzene iI1E4 sL77to=
80.9%9] A|l2/gFE& Aote do7l= 0.5 ug/mle} 51.5%2] AEg4-& Ask=
do7|= 0.25 ug/me] Atolofl = 0.4 ul/mle} 0.3 w/m=ZE FotAa, 554
SEFOE 51.5%9] AEdE AsteE 42o7]= 0.25 wg/met Al=288&
As7F et A] 92 152l 0.13 ug/ml Atel9] 0.2 wl/mi¥ 0.1 ul/ml=
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gotRon, A5 w772 0.13 w/ml olskz NZ/JdE A5kt UErA|
%+ 0.05 wl/mE St Anisole 2 wl/mlollA 55.3%2] ME/g4& A=
HoA, 1 wl/molA= 16.6%8] AZ4EE AstE B, 1154 =7
AZEGAY P52 2 w/md HIsE 16.6%9 AZATE A=
Hol= 1.0 w/me] S7rE%l 1.5 w/m=E SHRY, $54 s 1=
16.6%9] MZJgE AotE Hol= 1.0 w/mI MEZFE Adt= HolX]
QAT 1.0 wl/me] XL 0.5 wl/m=Z AT A=Y sEFozE
M|ZEEAJo] AV Q& A0 E JAtE= 0.25 w/mlE 1T} 2-Methoxyethanol
< HAsEQl 2 w/molAE AR AlEZsAdel A7 glo] AlZ=4do]

|24 9Kt anisoled} 2 FETAE NEZFAHTAAS st T
SRGA ] NEZSGAIFNA A tH AlZzAFES 0.03 wug/ml,
.06 ug/ml, 0.13 ug/ml, 0.25 ug/ml, 0.5 ug/ml, 1.0 ug/ml, 2.0 ug/mloNA Z+
Z} 2-methoxyethanol> 94.9%, 87.7%, 102.1%, 103.5%, 91.3%, 95.8%,
70.4% 1L, anisole= 105.1%, 98.7%, 103.8%, 104.2%, 91.5.%1, 94.0%,
35.5%, 1,2-dichlorobenzene= 102.6%, 97.2%, 101.8%, 76.1%, 0.47%,
0.47%, 0.16%= T MAIHA AFA A} FAfoto] et SATA A<
Az dASA A Tt THAEA A FL3HA 2-methoxyethanol ¥t
anisolex 2 w/ml, 1.5 wl/ml, 1.0 wl/ml, 0.5 wl/m¢, 0.25 ul/m¢oNA
1,2-dichlorobenzene> 0.4 w/ml, 0.3 w/md, 0.2 wl/mf, 0.1 ul/mf, 0.5 ul/md
oA FgstAct.

NEzFARASAE A, Td WAIDEA AEAA 2-methoxyethanol
AldE HEERl 2 w/mollA 2-p7 1002 SujAgtET =3k
BTARLCE [OJ5tA] koron, UMXA| sroi= &ujA g 2]zt gl
eb SRR A A= Be skolA A FE T 58 @A S =
NEFAHTS o7 Y= Ae= WA= Anisoled] o= et
AAGA 2 I SAGA EFoA AEFEATS SR Yt

1,2-Dichlorobenzene &t 7HAIHA] & et ATHA] 54 0.4 ul/md
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Abstract

Short-term carcinogenesis screening study

using Bhas 42 cell transformation assay

Objectives : This study was conducted to contribute to the selection
of test substances for carcinogenicity tests using experimental animals
by establishing a morphologically confirmable cell transformation assay

in vitro.

Method : 200 cells (initiation assay) or 400 cells (promotion assay)
were seed in 96 well plate. Test materials (2-methoxyethanol, anisole,
and/or 1,2-dichlorobenzene) were treated for 1 ~ 4 days (initiation assay)
or 4 ~ 14 days (promotion assay). After Giemsa staining on day 20 of

culture, the transformed foci was observed and counted.

Results : The validity of the assay was confirmed by using the positive
controls 3-methylcholanthrene and 12-O-tetradecanoyl phorbol-13-acetate,
respectively, in the initiation assay and promotion assay. All test
substances 2-methoxyethanol, anisole, and 1,2-dichlorobenzene were

negative in both initiation assay and promotion assay.

Conclusion : A cell transformation assay using Bhas 42 cells was
established and applied to three industrial chemicals, all of which gave
negative results. The results of this study can be used as available data

in a carcinogenesis assessment in the integrated approach to testing and
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assessment (IATA). Plus, the cell transformation assay is expected to

be used as evaluation data in the selection of candidate substances for

carcinogenesis assay in experimental animals.
1,2-Dichlorobenzene, 2-Methoxyethanol, Anisole, Bhas

Key words :
42 cell, Cell transformation assay.
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