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PG REAEIEIME P E DL BRI W CTEHBELRFHMEEA TH Y | ek, ELEY bR
~ U A% DT FEERIZ L o TR S T & 72, I04F EU I8 1T 2 BN b b gl T,
LRMNE =2 B a— 2 —Z2 ] E &R ETEMEMES  (Quantitative Structure-Activity
Relationship: QSAR) &7 /LX° in vitro DREFIENHELE ST 0 | B SEERIC X 0 Z2atEn
Al S Lo A E T bR ORI S e 2 E D (2013 4 3 A emEiElT) . B
W20y invitro 3URIE D BAFE 2358 < 2 F 41TV 5, human Cell Line Activation Test (h-CLAT)
13, 2 < ORERAEEWE BRI 2 5L T2 2 L 2R L, b FEECREEML CTH
% THP-1 #filfiel z v, JEVEBICE O e o REHENZ TS CD86 & CD54 2 HIiE
T2 IR B EEO R A HET 2RBRIETH 5, RIEEIL, 2D h-CLAT IZ2
VT, European Union Reference Laboratory for Alternatives to Animal Testing (EURL ECVAM)
RV ER SN F—a VEREE, Tl (BT Ve a—) @i ER L ORBRIERHREE
DEFaIwm L7 L2 BB FIEEZ L L o, ARAMEERAZHMM L2 D TH D,

h-CLAT 1%, EAEMEFEBBRFFIC I 1T 25 B DA > b TH 2 BRI 23 E AL 3 2 By
DM E 51 OFBLTHEZFIH LTz in vitro BRIETH O | AL FWE ORAIEVEZ HIWT 2
ETHERERE G2 TIND,

h-CLAT Tix., ~ 7 2% V"% Local Lymph Node Assay (LLNA) 0 1/5 L D #EE CTHtBRY)
BORERAEMEZHET S 2 LT LR S, BRI S LLNA ([~ EHTH 57
DR ME SRR OB TH AT E W EEbiIvs, Loy L7e2Y 5| Direct Peptide Reactivity
Assay (DPRA) <° ARE-Nrf2 Luciferase Test Method (Z bt~ T HEDNEMETH 0 (HIFKIDIZ 0,
Flo. Bt R B ds KOS FROMINE 2 fikfe i IC E e L, & X b Y i T —4
N—=RAEERRTHZEBMELINTND,

AFBRIED EURL ECVAM (C &L 5N F—3 3 UaBRICE W T, 15 B2 VLTS
IR N ERELIEL 73.3~86.7%Td 0 . BMICE < 272> Tz, 7272 L. Organisation for
Economic Co-operation and Development (OECD) BEFAREHICIV T, sABRIZAEH % THP-
1 MR D AT SR 36 L OV DR EE RS ] & & 0 R I BRS5 2 LI L 0 | Faak N
Bt m LMD Z LR EFL, OECD BRIET A T A v ORBRFIAIZZ DNED K
BENTND Z &G, MsxNHEIMEOR EREfFTE 5B D, —F7, 24 MEZfE 4
ftia% CF M S ATk RN 79.2% Th o 7,

OECD iBRIENT A BT A > Tl 142 WE O RGN B IEHEE 85% . K 93%., FF5&JE 66%
LRI TN DN, log Kow 23 3.5 BL E TR & HE SN TEWEEZ RV ETOHETH
%o LTeMo T, FEIZ logKow 28 3.5 DL EOME OGAIXARIED AR Z B8 L, gL
52 OFER X 0 R L2 AT e 672 < L ARRRERIE O THIRYE 2 B A 3 R
CHET DI LI TERY, Fio, FFRED 66% ThHOT-DMBBMELHET L LLHE
TOREND D, S HIT, RRBIEIZHOW 2 MIBOREEIZREN TH D720, EHEITAR
WREMEL T FME TR, EELL ZORJBEAIEMES B SRV AR B 5,
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ALZE2T, EROARBRIEOR 2 2R 2 R 2 & ABRE I T3R8 M RAEM:

DHEFA I THD LB A,
ﬁfﬂ@ﬁ%)o

FERLO A M O FERTE & O/ AT THWD Z L 2



1. 5
BB E 2 R 2 2 S IHME P E ORI W TEETH 5, (WFME DK
J&§ T OBMIENEMED Y 27 28 CTFRIT 28BRE L LTEALE Y &AW D R EIEAEME
%%  (Organisation for Economic Co-operation and Development: OECD Test Guideline: TG406)
LT A RAWDRPTY 3R (Local Lymph Node Assay(LLNA), OECD TG429) 73 &
%o Z ®O[*H-Methyl]-thymidine FUA &% JE T 5 LLNA DISMIHEPERIGEHE (RT) 4 H
B2 ATP &% %35 LLNA: DA (OECD TG442A) <° Bromodeoxyuridine & % €3 %
LLNA: BrdU-ELISA (OECD TG442B) 7% %,
EU (25 2 BRIN b= 5 Bl (Registration, Evaluation, Authorization and Restriction of
Chemicals: REACH) Tl¥, ZaMi0E=a v v a—% — %2 H Wiz E B0 & s A
(Quantitative Structure-Activity Relationship: QSAR) <E 7 /LR in vitro ZH 2 L 2 AURE D HESE <
NTERY, BWERIC L ZaMEN Gl S V7ol oy 2 UAbBEs O R EE L ST
(2013 4 3 H &HlifT) . € D72, AL 0O B R EAEM: A HE T 2 ROBE OB 2358 <
ROBNTVD,
In chemico RERIEE L TX7F NfEG S ZFH L7 Direct Peptide Reactivity Assay
(DPRA : OECD TG442C) LT Invitro BRiE L LT 7F 7 YA MR ORI EET
% Vv 72 ARE-Nrf2 Luciferase Test Method (OECD TG442D) 7% OECD 7> HikBRIEA A K Z A
YELTARINTWD, £72, UM, HECRMIAOTEME(LZF]H L7 human Cell
Line Activation Test (h-CLAT) . Myeloid U937 Skin Sensitization Test (U-SENS) 45 & UV IL-8 Luc
assay 72 & DRERANEMERBRD in vitro ENREZ SN TEY . EURL ECVAM (the European
Union Reference Laboratory for Alternatives to Animal Testing) ZFIZEBWVTARY 7 — 3 3 U HFSE
PITHhh TET,
h-CLAT (%, £ < O RERAEMEME S BMMI 2 L3 2 Z L 2R M L. b HHECRES
A TH LD THP-1 Mz v, FEMEBICEO IR CORREN LTS CD86 &
CD54 ZWET HRBRIETH D, h-CLAT ONY F— 3 VRO RIZ OV TiX, EURL
ECVAM [Z X 23l (E7 L E=—) M5 T LY, 2016 427 712 OECD OBRIEN A K7 A
YU A MZBMMEhiz (TG442E) 7,
JaCVAM B AEMERRBRE R Z B (LT, ZES) 13, h-CLAT O B g RAEMERER A
BikE LTORFRIZYMEICOWT, BIEE TIZARIN TV D EHRE b & ICFHE L 72D
T, ZOMREZRET D,

2. RBREORE

BBIAEMEIZ, B b CIIB 2%, B (BifH) CIEEMumBuE & L b ot
WE D@D —>TdH 5, OBCD 28 F & ®72 Adverse Outcome Pathway (AOP) TiL, 1LF¥
BN X 5 R JEIEAEITR D 4 D Key event 70 H kD & STV 5D,
1) (LEMEEZ L RIBEDOYATA VERD DT VUL oS

11
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2) TI7F YA MIBITLHRIEMISE R LT Antioxidant/electrophile response element
(ARE) -dependent pathway (Z & % i&{s 158 Hi

3) BRRHIRROTEYE(L (R Rafla R~ — I —DRBL, T A oA M A L DFEAE)
4) U RENIZET D T a0 HEhE

h-CLAT (% RO 3 @ Key event (2T 25 BRIETH 5, £ OEARRYFIRIL, HERAH
R DVEMEALREIZ FE Bl K3 2 ik i 4y DWE TH 5,

PR DIEMELIRFIZIZ, CD86, CD54 @ K 5 Za il 4y DR BRI KT 5 Z L a3
i %ﬂﬂ\éo CD86 (&, T MlIZHURTRR T DERIC T Milu#imo CD28 L AHAAEMT 5 2

WKL 0By 7 & LCHERE T 5, CD54 1%, B4 Intercellular adhesion molecule-1
(ICAM-1) & WD H235 537 Toh 0 | T Ml 171 O Lymphocyte function-associated antigen 1 (LFA-
1) &fET 2,

h-CLAT Tid, #HiRfifao€7 /L& LTE FHEECREFEAMI TH 5 THP-1 #Mild 2 Hv, b
FWVE DS THP-1 MR 2 V&b 3 D RE 1 25 %, THP-1 M2 BA Tdh DLW HE Z i
LT 24 MEfIRT2E L72#% . CD86 #5 L UF CD54 OFBlw % | ATk L7 Rk a2 v
T7ua—H%A FA M —ICKVAEST D, WHEOHZIRM LT 2 b v —) Uk 2 AH%t
HOLTRE AR L, L FEIC X D BRRAIR DTGP L OFEIE L T 5,

3. RABRFIE,HE
h-CLAT ORERFNEIL. FHEFERER & CD86/CD54 FEELHE D 2 D245 b b,

3-1. AHRFR RIS K OGASE

h-CLAT Ci%, THP-1 fifazfEH 3 %, #AElE American Type Culture Collection (ATCC)
O AF (TIB-202™) 325 Z EmEFE Ly,

THP-1 ffiEiE. B5 LS (RPMI-1620 O FERERS H1IZ 10% Fetal bovine serum, 0.05 mM 2-
Mercaptoethanol, 100 unit/mL Penicillin, 100 pug/mL Streptomycin % Il 2. 72 & @) 2 T,
0.1~1.0x10° cells/mL DOAFEFEEE CTHREFRE L, 2~3 H Z S ATHER ATV, #ERFT 5, HIfRE X
0.1~0.8x10%cells/mL Z #EFF L. 1.0x10°cells/mL #8272\ K 51235, £7=. ATCC 7»H A
FHOYIAIRER 2 B2, 2,4-Dinitrochlorobenzene (DNCB, CAS No.97-00-7, il =99%
L E) . Nickel sulfate (CAS NO. 10101-97-0, #lEE=99%LL I2) I8 L UaMEx it & L T Lactic
acid (CASNO.50-21-5, HME=85%LL ) ZHWT, KIGMEDHER%1T 5., DNCB & Nickel
sulfate TlX, CD86 & CD54 Dt 7 Tk & 720 | Lacticacid Tld, CD86 & CD54 D\ 7 iU
THRMEORRE 2D, KISERBRTAHMH Lol A 2 RRBIETHWD Z LR TE S,
THP-1 MfEI, mfEet 2 » H TS B2 Z L T&, MU 30 2B 2 eV X H1c T
RETH D,

ABRIEMATIC, THP-1 fEZ 0.1 & L <13 0.2x10° cells/mL OFMAEHEE CHsEH 7 7 2 2
IR L, Zn2h 72 RS U < 13 48 BEfIRE R 5, EBRH 2, 2x10° cells/mL DPEJE T



BT LB PR U FHRRTE L 72 THP-1 MIRRREIE & 24 JOPE 7 L — b b L <HE 96 JOPIK
7 L— NI, ZEI 500 pLiwell b L < 13 80 pL/well TR %,

3-2. HEREHAR
JHERERERIT. CV75 (BRI & bl U T 75% DA fF R 2 Rm B S f) %
PET D= FE T 5, CVT5 1L CD86 38 L N CD34 s Bl E DIEEFR I S 5,

1) #BRE R X OFEMExHR O FR AL

PR E S L OREMExH R, FRERSRS 5, h-CLAT TiX, #EBWEIXRRD L <IXRLE
PRYREIR IR S, BRI AR A K K OVERRE RS A 55 — 4. Dimethyl sulfoxide
(DMSO, #lEE=99%LA 1) %55 fpefii & U o BT AR M & ik s K OE LD 35513 100
mg/mL, DMSO D413 500 mg/mL &35, 100 mg/mL (ZEHREHE/KE X O HIO%A) B
L TV500 mg/mL (DMSO D %55) OURAFEIK 2 VT, LU FOFIE THREAELAT 5,

— A REKE LU A TR T 256 - T EnoERE AW TAK 2 THIR A
TV, 8 IREDORFERIKAZFRT 5, T ORMAFFRIRIZE N ZNIEE AT X 512 50 %
WZHERT D (R, b ULERERETH D 1,000 ng/mL THIFAFMEN 2 WIGE . Rk
Z B CiiREERER 2 FOEE L CIRET 03, 7 L — MIBIT D ERA&EEIT, 5,000 pg/mL
BB A TIEWT 720,

—DMSO Z T 554 : DMSO W CTA 2 THIREZITV, 8 JEE DOIRLFIRIE & 1E
BT 2, REFRITZO%, RS TS OI2 250 fFIcmiRT 5 (BERK) ., 72 & 2
wmERR LS, T L— FRORKIREIL, 1,000 pg/mL &8 2 TIIWIT 20,

WL IR 1T, BB AN AR B AT K & 7 (3RS IR b L < 1T E 7R BRI & s
LRI AR A V., SR E 2 DMSO TR b L < IXLE R IRIEITK & 72 DA
I DMSO Z VT, ZD 7 L— MIBITHREREIZ02% LT 25, TN 5HIT EFLOEMK
TEROFNA L [F CARTIT 9,

2) HEE R X OREMERT R OIRER

1) TR L 7= WBRE % & Tl ik X OV AR, Mk s 1.1 TIREG L (@
WL AR OFIPHIL, 7.81~1,000 pg/mL) . 24 SOEE T L— R H L IX 96 SOEFE T L— b
12T 37°C. 5%CO; in air T 24 K] (£0.5 Fefl]) 8585, ERMEOBWBYE OLE
X, Uz VR TCHEIBME O a o Z INAECLAEERH LD T, 7L —bhad— 35 L
DUEZ T Z ENEE LV,

3) Propidium iodide (PI) %:f%

24 W (£0.5 BE) OBE@ES, MRIEY A F 2 —TICB L, mLIC X il aED
5o EEDBEETTH, 0.1% Y VMG 7 /L7 2 2 (Bovine Serum Albumin: BSA) &4 U Vg
TR 200uL (96 SXDEA) & L<IL 600ul (24 ROGEHE) =Mz, HEET S, ZOM
FafE#E 200l 1%, 96 RDOTGEIL 96 SNAERL T L — M, 24 ROGEF~A 7 0T 2—

13
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I L, 96 JUTIL 200uL @ 0.1% BSA & A U EAEE WL T, 24 7TIE 600uL @ 0.1%BSA
GAH Y CREREER T2 BILL RS D BRI MIARIE 0.1%BSA B R Y EREENR (1]
ZIE, 400puL) THERE L. £ ZI1220ul @ PIIEIE (P1 DRAKIEFEIX 0.625 png/mL) %%
Do
4) HEfRFEMEORE & CVT5 DFEH

Pl DRV IAFL, 7 —H A N A—=Z—THHr+ %, MildmtEiE, 10,000 DA (PI %
HT47) BT R TELEMET, UTORICE W EHT 5, £7o, MlAFEIMENWS
BITiE, FEAIEEL 2 & et & 30,000 & U720 T, MIIEAAFER (cell viability) % 5
95,

Number of living cells

Cell Viability = % 100

Total Number of acquired cells
E72, CV75 (THP-1 MIfAD 75% 3 EMIATH 25 13, WALV R 5,

(75-¢) X Log(b)-(75-a) X log(d)

Log CV75 =
a-c¢c

a: R LTCIREEICR W CTERFR T5% & B2 2 Hoh O L7

c @ kR L 72 IR BEIC U TAAESR 75% % B8 2 70 W e R D AEA R

Da &R DRI E R

e &R DRI E R

o o

3-3. CD86 3 L T CD54 FEBLH| &
1) HEBRE. BRI KO FR O P

WRE 2 RS L <X L E R & S 58RI, ABAAK, B L O
DMSO bbb D&M T 5, HRYWEORESREIHERERBRIC TR S
CVIS D I2f5BRE LT D, b L, CVIS RO LN 256 Bz iE, AERERRT
53y e MR FENE TR BV DN o T35 E) IR, BRI E DO RIER S L XL E IR IR ETR
JEABIGIRIE & 3208, 7 L— M ORFKIREIL, ABAEKS U IXIEEETHITIX 5,000 pg
/mL, DMSO O%E1% 1,000 ug/mL B2 72V E 21235, 20k, R UEEZHNT, &
12 TR 2 2 & T8 IREORMARIK (REEME : 0.335XCVT75~1.2xCV75 : SRR
B X OUERRTHLOG5132 @ 100 FOHRE, DMSO OIFEILI O 500 fEOHRE) %
ERLT %, RFIFIRIZZE O% ., B A O C AR AFA IR K E K OSEREES H0 3
AlE 50 5, BEARD DMSO OIGE1E 250 f5ICAN L, AR AERT 5, Zh b MAKE,
AN AR C S DIZ 2f5m IS, BEEShD 2 L s, b URRN, BidT5
ARBRRRAL DRI A DRV X, IR CVT5 255 - O HER ERR A2 HEEm L TH
Xy, CD86 1N CD54 HBLAIE TiX, 24 well OAXHEOND Z LICEBET 2L END



Do

P St HE/ARE (Ao B, B e sl & [RIRR I A 9~ % Botoet BRICIZ DNCB 2 3%,
BEARIZ DMSO M L, EBICRT & B0 | (RAFIRIKZFRT %5, DNCB 1%, CD86 ¥ Lt
CD54 HBHE OGRS LT, TIRE (—&RIICIX, 7L — M ORMEIRED 4 pg/mL)
DEDILD, 4 ng/mL £ 3572912, DMSO ZBERIZ L7z 2 mg/mL OELRAFIFIK & 554 1%
H1C 250 f5ICARL T, 8 pg/mL DK AR %, DNCB #REIZEI L Tk, s Tk
E ST CVT5 ZHMEXRRE L LTHEHT 2 & AR TH 5,

PR FRIZEB W T H 7 L — D ORMKIEE L, AFAHAKD L IXEHEREHTIX 5,000
pg/mL, DMSO D413 1,000 pg/mL 22 7L 912 L, BRI 1 IBETH L Z L
DRI T DR E OFRBNLOFEMED 2 B BB DHKGIN T2 D,

2) HEBE R X OREMERT R ONRER

BBV O K REAETE DO THIRE R (B S L <IXEME) 255 7-01i%, A &b 210
® CD86 3 L U* CD54 FHUHIE 2 0 IR LENH 5, 2 EOWEIL, BeLHH s LT
FHDOELLTHRWA, ZNZENLORE TIRAFIRIK, #RmE @4%%@«5@@0%@%#%
BRI 2 IR SN D 2 & A SN DMk a 0 5 (B2 E, MlixRes 77 22
MBEDDHRE) ZERMETHDH, L Lans, MlaiXFE CHREERETHLEDR,
K L UGl L 72 R B b L Ot UL, 2 sk & 1.1 oFIE CRA
L. 37C. 5%CO;inair, 24 IKffH]£0.5 KfE], 5& T2, DA< &b 2 BIOREZ FEhid 2 0
T, TNENOWE TIE, BIERNDOWERME DS IREFR X O RIZ, n=1 Th-oTHM
RN,

3) MlEOYEE KOV
24 W OMREL . MRz 7T a—7ICB L, mOIcX D ilaz4ED, 1 mL O
0.1%BSA & U VAR (pH 7.4) T2 BT 5, PEF#. 600 uL @ 0.1%BSA & F
U U EEARENIZ 0.01% (w/v) OEEE T2 17 Y (Cohn fraction I, 111, Human; SIGMA, #2388-
10G) ZMx7=bDEMZ, 4CTI55, A FaX— LT, Tuv 7 %479, LDk,
AEREIE, 180 L T2 3 DIZ&E/S L, HIE 96 X7 L— b L F~v A7 BT a—7I1ZB7,

0%, MIFEIE. 50 uL @ Fluorescein isothiocyanate (FITC) #ZakHL CD86 HLIA, FITC f%ak
BT CD54 Bk L < 1 FITC #E5k~ 7 A 1gGl Uk (T4 Y X A7) 12T, 4°CT 30 43f,
Yeta§ %, h-CLATDB-ALM 7' 1 |k 22—/ L DTRifi STV A HUR TiX, $T CD86 ik (BD-
PharMingen #555657; Clone:Fun-1) Tl 3:25 OEIA THIA L 0.1%BSA &4V > FRAEHEIR &
JRE L. PLCD54 Hiik (DAKO, #F7143; Clone: 6.5B5) LWV IgGl (DAKO, #X0927) Tl
3:50 DEIGTHIR L 0.1%BSA &6 VU VIBEER ZIRAT 5,

PURYe A% OFALIL 200uL @ 0.1%BSA &A U U EEFEE KT 3 AP, 400 uL @
0.1%BSA &V U ERFEETR CRIGE L, £ 212 PI &K (PLIREEAS 0.625 pg/mL THiLid
20puL) & L <IEXZoftoMfasEtt~— 7 —iRZ W7 5, CD86 35 LU CD54 OF B, Hifid
AHERIT7a— A NA—F—F A THET S,

15
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3-4 T2 B IO

) 7 =% O

CD86 & CD54 M¥EHLL, Fv RNV FL-l 2T 270 —¥A A= —THET S,
SRR EE (Mean Fluorescence Intensity: MFI) Z 2512, AR ORI G, Bixt s L UMW
SR CALEE L7 31T A CDR6 5 L TN CD54 DA% 58 (Relative Fluorescence
Intensity: RFI) %K 5,

- MFT of chemical-treated cells-MFI of chemical-treated isotype control cells {0
- X
MFI of solvent/vehicle-treated cells-MFI of solvent/vehicle-treated isotype control cells

TAVEATartrm—L (vU A IgGl UL TYHEA L2 H D) OMIRAFERIT, 3-24)D
LEHWCEHET 2,

2) THITE

CD86 35 X OV CD54 R HME Tk, ZNENOMERME O TRl (5t L < ixkart) 217
D7D, A7 & 2 BIOMSL L2 EZAT O MERH D, HT@KYROD 25 10752 A
OPED S B2, b LALIEIOWRED HH 2 FITRD bz, h-CLAT (25 5 Tl
X BBtk S HET S,

- AIRAEAEER 50%LL B & 722 D DTN DIREEIZIB VT, CD86 DFHXa EIREE DS 150%LA
e GE

- MR AEAF R 50%LL 1 & 22 2 W DOIREIZI VT, CD54 DA EOETREE DY 200% L
e GE

BAD 2 BIORIEIZIBNT, CD86 B L0V H L < X CD54 23 & HIZHETH UL, h-CLAT
%wi%@&ﬂmb\sﬁamwmimgﬁ%éoH%_mezﬁwwﬁf\axmﬁi
@CM4$%’@@T%%£3EE@M*11%TNGAT$M1@E&$ET6‘Ji
2EIOHPET 2O~ —H—0 9 bW bife L THIEZ RIS R0 o726, & 50 IEH
FL bkt L CREE R D RNl GE 3@9®@Eﬁ%gf\ﬁﬁ®$ﬂi\3@@w
EDSEAERE > TRIET D,

2 [EOWPEZATYN, 1B X CD86 235, 2 [ B #fIE T CD54 3tk & e > 7e 56, 3 1H
HORENSLETH D, FOREF., 3 BIBHEN ML 72 57285556, h-CLAT Tl ti[%‘f%é:
HET D, )5 SEROEIET, EbbnD~—F— (CD86 & L< X CD54) 25, &
L <&~ — A — 235k & 7g o 72356 . h-CLAT FHlIEGME & HET 2.

RAN—=vic7e— (K1) ZmxR7,

3-5. BRI DS
h-CLAT D354, LA FORGBISLT 2 LE R H 5,
 SERHERE HISCHRES K OGS B ORISR 25, 90%LL T 5,
- BERHIRIC 51T % CD86 35 & U CD54 O DHIREHOLIRIE A B S HE(E (CD86 T



1% 150%. CD54 TiE 200%) Z#BZ 7R\, WO HOGIREIL, 3-4 DIZFEEO
NI VEE IND (2D, TMFI of chemical] 1% MFI of solvent/vehicle] (Z. [MFI of
solvent/vehicle| (% [MFI of (medium) control | (ZREAHEZ D MLERH D, )
« SERERE R RS X OMBEASHIB O 7 I BN T, 7 A Y X A FI2kI$ % CD86 & CD54 ™
1 77 O SR E TR DEIG D 105% K D R&EL 72D,
- BEPEXHIR (DNCB) 1238\ T, Ml AEF32Y 50%LL L4 7R L, CD86 ¥ L UF CD54 DFH
KA OCTRE D NT IS B L 72 D,
BB BT, ENENOHE TR SN &b 4 IREIZR VT, MifladAF
TN 50% w2 D
HREIRIE (12X CVT5) TOMBIAETRRD 90% & 0 /hSWGE, BIEBRIIZ T ANRD
DM, 1.2XCVT5 OHIFEATTFRD 90% LA EThH - -G I1ICid, BIEERIIZTF AL
RV, ZDO XD BRIGAEITIL, MECVIS ZIRETH I LT, REREELZRLVET ZENE
F LV, 72720, BURICARREK, MRS L O oMoz A 64 L7z 5,000
ug/mL, DMSO Z{# ] L7z 1,000 ug/mL 35 K OV RIS FE DS iRER O e =R E T 555
By EFEEN 0% ETH-TH, R RIFREIN S,
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Two first Two first
runs runs
v
v v \
* *
P, &Py, NE&N P, &N
Py &P, P,&N
Py &P, P,&N
P,&P, P,&P,
P,&P; J’
Third run
y 2 %
Third run Third run P, &P &P |° | Pa&NE&N
not required not required P, &P &P, P;&N&N
Pi&P, &P, P,&N&N
P &P, &N P,&P,&N
P, &P, &N
P, &P, &N
P,&P, &N
P, &P, &N
4 ¢' N

1 FHITE
P : CD86 D HNIGtE DA, Pyt CD54 D BN D A, Pio: CD86 & CD54 M & 4
WZBPE DA, N2 CD86 & CD54 /3 & HIZFEMEDIGE . * « gD 2 [A ORI E RS F DO

o, F om0 2 FEIORERERIZHESWTE R Sz 3 B H ORER ROMAE
oXcn



4. FEE

EURL ECVAM (2 XV Effi SN 7=V F—3 3 kR D213 4 fiig%  (Kao Corporation (3
HJigx) . Shiseido Quality Assessment Center (F=3Effig%) . EURL ECVAM, Bioassay GmbH)
MBI, BANBEANE, s N B KOsk MBS RE S Tn g

4-1. BB

S¥E (3 EAEMEYE : DNCB, Nickel Sulfate, Phenylacetaldehyde 35 1 OV 2 FERAEMEYE
Sodium lauryl sulfate, Lactic acid) D7 —# HfFA41T\>, FiEfEa% Cd 5 Kao & Shiseido 7>
© EURL ECVAM & Bioassay @ 2 Jifigk ~D TN DOV TR T oL, N 7 —
3 UEHREFE TR, BINBEEEICEZR VW SRR STV D

tﬁb(Ed)ﬁ%&ﬁ%b74x”fi,Kﬁéﬁﬁﬁém_ﬁ%m B THGE
10 WE I T OWG M B, Bt R SRS BR 2 FH UV TROS PR 2 ffgad L. Tﬁifﬁi)\ L
TS ZEamRT I eaROTND, AT, B, B X O RO RE 2
MEREAC TS L, B A B Y BNRT = ZRXR=2ADEREZRD TN D
4-2. FERxNHEILE (& 1)

BB T CRIHB SNz 15 WEICOWT, 4 Misk ORask N AEEME (3 BV R L O T
Al CAESR) 13, Kao: 86.7% (—E L 727> 72 W)'E : Benzylsalicylate, Methylsalicylate) . Shiseido :
80.0% (—E L7220 - 7=¥'H : Kathon CG, Beryllium sulfate, Formaldehyde) . Bioassay : 73.3%

(—E L7eh>»> 72¥'4 : Formaldehyde, Benzylsalicylate, Methylsalicylate, Xylene), ECVAM :
80.0% (—E L 72n > 7=¥E : Chlorpromazine HCI, Benzylcinnamate, Dimethylisophthalate)
ThoT,

QEIZ

F 1 e NI O R R

. GHS Positve with EC 150 or EC200
D Chemical name CAS No potency | LLNA potency LLNA
category Kao Shiseido Bioassay ECVAM
10|Kathon CG 26172-55-4 1A extreme P 3/3 2/3 3/3 3/3
11|Beryllium sulfate 7787-56-6 1A extreme P 0/3 2/3 0/3 3/3
12|Formaldehyde 50-00-0 1A strong P 3/3 2/3 2/3 3/3
13|Chloramine T 149358-73-6 1A strong B 3/3 3/3 3/3 3/3
14| Chlorpromazine HC1 69-09-0 1A strong P 3/3 3/3 3/3 2/3
15|2-mercaptobenzothiazole [149-30-4 1A moderate P 3/3 3/3 3/3 3/3
16|Benzylsalicy late 118-58-1 1B moderate P 1/3 0/3 1/3 3/3
17|Benzy lcinnamate 103-41-3 1B weak P 0/3 3/3 0/3 1/3
18|R(+) Limonene 5989-27-5 1B weak B 3/3 3/3 3/3 3/3
19|Methylsalicy late 119-36-8 1B weak N 2/3 0/3 1/3 3/3
20|Isopropanol 67-63-0 NC NC N 0/3 0/3 0/3 0/3
21|Dimethylisop htalate 1459-93-4 NC NC N 0/3 0/3 0/3 1/3
22|4-aminobenzoic acid 150-13-0 NC NC N 0/3 0/3 0/3 0/3
23|Nickel chloride 7718-54-9 1B NC (false neg) N 3/3 3/3 3/3 3/3
24(Xylene 1330-20-7 NC weak (false pos) P 0/3 0/3 1/3 3/3
Number of concordancy 13/15 12/15 11/15 12/15
Concordancy rate (%) 86.7 80.0 73.3 80.0
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AR T, EREES 85%IC3E LTV ey, ZOMHER Bl 7= 4 Mgk 1 fi

DB ThoTe, BEMORLNZRWWEIL, UN GHS 1A 53508 4 WE., 1B 58N 39
B, BEARED 2 WED IMEThH T, o, —oDhis ThiskatEr R LIcWE
X, UN GHS 1A Z3%E2% 1 %'E (Beryllium sulfate) . 1B Z3¥E7% 3 %'E (Benzylsalicylate,
Benzylcinnamate, Methylsalicylate) @ 4 ¥)/& T - 7=,

7272 L. OECD EMZEAHICE VT, REBRICH AT 25 THP-1 MO #E SIS L O
BRE OWRFERF 2 X0 BB IE T 5 2 L2k 0| RN EBEO R BN D Z & A
ARSI (RAHEED  OECD BRBRIET A K7 4 & DORBRFNAZZ ONER KBS TN D,

4-3. sk FIEELE (3% 2)

BT CRMi Sz 24 WHEO 4 fisk O sk HSE (4 g TE R 13 792% (—
B L2 -> 728 : Beryllium sulfate, Benzylsalicylate, Benzylcinnamate, Methylsalicylate,
Xylene) TV | FERRAYE 80% % Tlal~> 7o, —H L7ed» T W E I hi sk N ABME O RER 123
WT—E Lo OMBEIZEEND, LIoh - T, Mgk NEBLNE & FIERIZ, AL TiE GHS

SEOWENEINHE SNRNGEEDH D Z LIRS,

#* 2 JuEk B O R AR

GHS ) ) Between
D Chemical name CAS No potency LLNA LLNA Positve with EC 150 or EC200 4 Laboratp ry
potency Reproducibili

category Kao Shiseido | Bioassay | ECVAM ty

1 |Benzoquinone 106-51-4 1A extreme P 1/1 1/1 1/1 1/1 Y
2 |4-phenylenediamine 106-50-3 1A strong P 1/1 1/1 1/1 1/1 Y
3 | Dihydroeugenol 2785-87-1 1B moderate P 1/1 1/1 1/1 1/1 Y
4 |1-thioglycerol 96-27-5 1B moderate P 1/1 1/1 1/1 1/1 Y
5 [Imidazolidinylurea 39236-46-9 1B weak P 1/1 1/1 1/1 1/1 Y
6 |Methylmethacrylate 80-62-6 1B weak P 0/1 0/1 0/1 0/1 Y
7 |Glycerol 56-81-5 NC NC N 0/1 0/1 0/1 0/1 Y
8 [2.4-dichloronitrobenzene  |611-06-3 NC NC N 1/1 1/1 1/1 1/1 Y
9|Benzyl alcohol 100-51-6 NC NC N 1/1 1/1 1/1 1/1 Y
10 |Kathon CG 26172-55-4 1A extreme P 33 2/3 33 33 Y
11 |Beryllium sulfate 7787-56-6 1A extreme P 0/3 2/3 0/3 3/3 N
12 |Formaldehyde 50-00-0 1A strong P 33 2/3 2/3 33 Y
13 |Chloramine T 149358-73-6 1A strong P 3/3 3/3 3/3 3/3 Y
14| Chlorpromazine HC1 69-09-0 1A strong P 3/3 3/3 3/3 2/3 Y
15 [2-mercaptobenzothiazole  |149-30-4 1A moderate B 3/3 33 3/3 3/3 Y
16|Benzylsalicylate 118-58-1 1B moderate P 1/3 0/3 13 3/3 N
17 |Benzylcinnamate 103-41-3 1B weak P 0/3 5/8) 0/3 1/3 N
18|R(+) Limonene 5989-27-5 1B weak P 3/3 33 33 3/3 Y
19 [Methylsalicylate 119-36-8 1B weak N 2/3 0/3 1/3 33 N
20 |Isopropanol 67-63-0 NC NC N 0/3 0/3 0/3 0/3 Y
21 |Dimethylisophtalate 1459-93-4 NC NC N 0/3 0/3 0/3 1/3 Y
22 |4-aminobenzoic acid 150-13-0 NC NC N 0/3 0/3 0/3 0/3 Y
23 |Nickel chloride 7718-54-9 1B NC (false neg) N 3/3 33 3/3 3/3 Y
24 |Xylene 1330-20-7 NC  |weak (false pos)| P 0/3 0/3 13 3/3 N

Number of concordancy 19/24
Concordancy rate (%) 79.2




AR, 2 BB CImINTWD, 1 B H O ID No. 1-9 OW'EIZ X 23BRIE 1 Bl D A
DEMTH S, 2 BFEH D ID No. 10-24 OWE % AW -3 BrIX 3 [BIEM L, 2 [\dH 503
ERCTHo T REZTRMA LTV 5D, ZORE, n=3 THEM L7z 15 WHE T Otk M5k
1366.7% & 720 | n=1 TOFMIZ G O 792%% TEIDFEFR L o7, THUThEa N FHEE

DFRERIZIBNT, n=3 TOH#VIRLOEE, 3 EE HFE UREREZ RS20 — 203 60 B 12
[l (20.0%) EENDHZ ENFEREZZ BN,

5. IEREEE (REER JIOWFRE)

EURL ECVAMDS24W'E (EAEMEWE « JERAEHEME =16 : 8) Tiro7en\UTF—va v
AERD Tl EHEET6%., E81%., FFRE66% Th o7z, Z DRkAEIL, Ashikaga b9 X
5100008 (RAEVEME - FERAEMEME =72 : 28) DRRAEIEHEIES4% ., LS8 % ., i
75%) L L TRWH DO ThH o7,

Takenouchi &3 K ~DIEFRME DR\ E DMA RN 2 R T B 2 TR D 72 I3 0E L7237
W BAEEWE  FERMEME =30 : 7) OFRSETIE, IEMEE68%, ET0%, FrifE
57% TH Y . 30DBIEMEWE O 5 HIWE N2t L HE S iz, ZOPO2WE TR

BN BIE S, SE CITMENBIE SN, ZOIE Dlog KowlX, 3.5 EThH -
72 51T, NukadabONZ X 210608 (EAEMEWE - FERAEHEME =75 : 31) DORREE &

BRH3WE (EAEMYE - FERIEEE =105 : 38) THET L7k R, BT
80%. JKELIL83%., FrELITTI% TH Y . WENAEMEZ R LT, 2095 LOSWEIL3S
KiiDlog Kow TH VD . D5 BLRMEIX T a T T U/ T VUnNT T o Thote, iz, 119
BEEGEZ R LTz,

OECD RERiEN A K7 A > DiZiX, EURLECVAM®® 24 #’& & | Takenouchi 5 Y 143 ¥
BomRaia L, 142 WE (BAEEWE  FEREMEYE =101 : 41) OREZ b LI, B
FE. R, BFREAZRD, TNEIL. 85%. 93%. 66% L ELINTWD, ZOHT, i
HCTEET D 10 WE 2OV TIE EURL ECVAMY D5 — % Z 4%/l L. Takenouchi & DT —
ANBIE, ZO 10 WE L logKow 235 DL ED 14 B LIRAEW | AR ISWE DT —
2EBEHL TS, —J, OECD RERIET A K F A4 2 D> 142 W'E T Takenouchi & Y D3a 3L
@bg&mbwjuiﬁn4%g%mKtw6%E(@@ﬁ%g FERAEMEME =113 : 43)
TOIERME, B, FrREIX, ZhEN 83%. 68%. 79% & 720 | FREE MK T3 St 1m 23 2
bz,

6. P PTREZ2¥'E D&
OECD RBRIET A RTA4 v DR D H 5 142 WEIZ L 53 Cix, £ 3 ICRTHED
kEx I AbFE O R ERAEMED TRINAIRETH D Z EAREN TN D
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7% 3

LINA h-CLAT LLNA h-CLAT
Chemical Name Poteney 1 pe3 (04| Results | cps6 | cpsa Chemical Name Poteney | o3 (9%)| Results | cD86 | cpsa
Category Category
Benzo(a)pyrene Extreme 0.00009 P + + 2-Ethylhexy] acrylate Weak 10 P + +
DiphenyIcy clopropenone Extreme 0.003 P - + Amy| cinnamic aldehy de Weak 11 P - +
Oxazolone Extreme 0.003 P + - 2,3-Butanedion Weak 11 P 4 +
Dinitrofluorobenzene Extreme 0.03 P + + Citral Weak 13 P ¥ +
Tetrachlorosalicy lanilide Extreme 0.04 P - + Eugenol Weak 13 P + +
Bandrowskis base Extreme 0.04 P + + Oxalic acid Weak 15 P + -
1-Benzoylacetone Extreme 0.04 P - aF Lyral (CAS No. 31906-04-4) Weak 17 P + +
4-Nitrobenzy| bromide Extreme 0.05 P 4 ki 4-Ally lanisole Weak 18 P - +
2.4-Dinitrochlorobenzene Extreme 0.05 P a4 4 Lilial (CAS No. 80-54-6) Weak 19 P - +
Potassium dichromate Extreme 0.08 P i + Pentachlorop henol Weak 20 P - +
Beryllium sulfate Extreme 0.001 N - - Pheny| benzoate Weak 20 P o )
Kathon CG (1.2% CMI) Extreme 0.009 P aF 4 Cinnamic alcohol Weak 21 P o +
Benzoquinone Extreme 0.0099 P 3 3 o-iso-methy lionone Weak 21.8 P - +
Glutaraldehy de Strong 0.1 P + i Benzocaine Weak 22 P F -
1,4-Dihy droquinone Strong 0.11 P + - Geraniol Weak 26 P + -
Phthalic anhy dride Strong 0.16 N - - 5-Methyl-2,3-hexanedione ‘Weak 26 P + +
Maleic anhy dride Strong 0.16 P - i 2.2-dihy droxyazobenzene ‘Weak 27.9 P + +
Hexy] salicy late Strong 0.18 P - i Ethy lenegly col dimethacry late ‘Weak 28 P - +
Benzyl bromide Strong 0.2 P - + Penicillin G ‘Weak 30 P - +
Benzyl peroxide Strong 0.22 N - - Linalool Weak 30 P - +
Laury] gallate Strong 0.3 P i i Buty] glycidy] ether ‘Weak 31 N - =
Propyl gallate Strong 0.32 P - i Hydroxy citronellal ‘Weak 33 P + +
2-Aminophenol Strong 0.4 P + - Pyridine Weak 72 P + -
2-Nitro-4-phenylenediamine Strong 0.5 P - + Aniline ‘Weak 89 P + +
Cobalt chloride Strong 0.6 P - + Nonanoic acid Weak 21 P + -
Chloramine T (CAS No. 149358-73-6) Strong 0.6 P e i Benzy Icinnamate Weak 18.4 N - -
CD-3 (CAS No. 25646-71-3) Strong 0.6 P & e Imidazolidiny lurea Weak 24 P + +
Todopropyny| butylcarbamate Strong 0.9 P - + R(+) Limonene Weak 69 P - +
1,2-Dibromo-2,4-dicy anobutane Strong 0.9 P + +  |Methylmethacrylate Weak 90 N - -
Chlorpromazine HCI Strong 0.14 P - + Furil (CAS No. 109-65-9) Non-sensitizer ND P + +
4-Pheny lenediamine Strong 0.11 P + - 1-Butanol Non-sensitizer ND N - -
Chl ine T (CAS No. 127-65-1) Strong 0.4 P + + 1-lodohexane Non-sensitizer ND P + -
Formaldehyde Strong 0.61 P + + 2-Acetylcyclot Non-sensitizer ND P - +
Isoeugenol M oderate 12 N - - 2-Hydroxypropy! methacrylate Non-sensitizer ND N - -
1-Naphtol Moderate 1.3 P + + 4-Hy droxybenzoic acid Non-sensitizer ND N - -
1-Phenyl-1,2-propanedione M oderate 1.3 P o & 6-M ethy lcoumarin Non-sensitizer ND N - -
2-Hydroxyethy| acrylate M oderate 14 P o 4 Acetanisole Non-sensitizer ND N - -
Glyoxal Moderate 14 P - o Ich chloride Non-sensitizer ND N - -
Bisphenol A-diglycidy! ether M oderate 1.5 P i i Benzaldehy de Non-sensitizer ND P o +
Vinyl pyridine M oderate 1.6 P o - Benzoic acid Non-sensitizer ND N - -
2-Methy1-2H-isothiazolone M oderate 1.9 P i + Chlorobenzene Non-sensitizer ND P o -
3-Dimethy laminopropy lamine Moderate 2.2 P 3 i Clofibrate Non-sensitizer ND P - 3
Ethylene diamine M oderate 22 P + - Coumarin Non-sensitizer ND N - -
1,2-Benzisothiazoline-3-one M oderate 23 P - + Dextran Non-sensitizer ND N - -
Methyl-2-nonynoate Moderate 2.5 P - - Diethy Iphthalate Non-sensitizer ND P - +
Phenylacetaldehy de Moderate 3.0 P + & Dimethy |1 formamide Non-sensitizer ND N - -
Cinamic aldehyde Moderate 3.0 P + 4 Ethyl benzoy lacetate Non-sensitizer ND N - -
3-Aminophenol Moderate 32 P = + [Ethyl vanillin Non-sensitizer | ND N = =
Diethyl sulphate Moderate 3.3 P 3 - Furil (CAS No. 492-94-4) Non-sensitizer ND N - -
3-Propylidenephthalide Moderate 3.7 P + 4 Kanamy cin Non-sensitizer ND N = -
Benzylidene acetone Moderate 37 P i + Lactic acid Non-sensitizer ND N = -
2,4-Heptadienal M oderate 4.0 P + + Octanoic acid Non-sensitizer ND P - i
5-Methyl-2-pheny-2-hexanal M oderate 4.4 P - 3 Propyl paraben Non-sensitizer ND P + +
Alpha-methy] cinnamic aldehyde Moderate 4.5 P + + Propylene glycol Non-sensitizer ND N - -
Nickel sulfate Moderate 4.8 P + + Saccharin Non-sensitizer ND N - -
Tetramethy Ithiuramdisulfide Moderate 82 P + + Salicy lic acid Non-sensitizer ND P - &
Trans-2-hexenal Moderate 53 P + + Streptomy cin sulfate Non-sensitizer ND N - -
Resorcinol Moderate ) P - + Sulfanilamide Non-sensitizer ND N - -
3,4-Dihy drocoumarin Moderate 5.6 P - + Tween 80 Non-sensitizer ND N - -
Diethyl maleate M oderate 5.8 P + - Vanillin Non-sensitizer ND N - -
2-Methoxy-4-methyl-phenol M oderate 58 P + + Zinc sulfate Non-sensitizer ND P - +
Diethylenetriamine Moderate 5.8 N - - Glycerol Non-sensitizer ND N - -
2-PhenylIpropionaldehy de M oderate 6.3 P + + 2,4-Dichloronitrobenzene Non-sensitizer ND P + +
4-Chloroaniline Moderate 6.5 P + - Benzy] alcohol Non-sensitizer ND P + -
B-damascone M oderate 6.7 5 + + Methylsalicy late Non-sensitizer ND P - +
Perillaaldehy de M oderate 8.1 P o - Isopropanol Non-sensitizer ND N - -
Trimellitic anhydride Moderate 9.2 P = - Dimethy lisophthalate Non-sensitizer ND N - -
2-Mercaptobenzothiazole Moderate 1.7 P - + 4-Aminobenzoic acid Non-sensitizer ND N - -
BenzyIsalicy late Moderate 2.9 N - - Sodium laury1 sulfate Others 14 N - -
1-Thiogly cerol Moderate 3.6 P + - Nickel chloride Others ND P + +
Dihy drocugenol M oderate 6.8 P + + Xylene Others 95.8 N - -

: Takenouchi &, M % (2013) 76 D5
:h-CLAT Validation Study Report (2012) 75005 | H
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DIZOIZE RSN LB FEFICE L. TEWOEH# N OCEHICET 2] BLU 3R OFF
fEABELTND, E5HITh-CLAT 38 L O LLNA EfE OB HLEE & 72 2 HFEME 1T, LLNA
TIE1 7 v EAYE720K10 T THDHDIZ% L, h-CLAT TiZA 2 T TH Y 1/5 A D%
B CEMATRE LA Sz, BRI S LLNA X0l cEErETH L Z b, i
Bk e UCGREN - R&FEom»rbHHE Bbilsd,

FIRRIBRS & L CL M CORISE ME LT 2WBRR TH 5720 ABBER & 5\ I3Es
H11Z 100 mg/mL, Z U5 IZFTE DREE TREDOSE X, DMSO (2 500 mg/mL O & THfiF
HDHVITRENZ T HHENRD D (7272 L, BHEARILA & Z M O 7RIEE & 6 F mTEE
EhTWn5),

Flo, REF 77— A A—=F—ZHWDLFETHY | s 56T 2WE & AN FTHE
ToH D25 FITCX PI & [ —RIZMWEOCEA T 2WEITNEZTET 5 RN H 5,
B, WEOMREEEZ AT 2WEITMEOEEZE(LE S &k Z LIEL Ml S4u7e VW]
HEMES & U | i OMlifia 2 AV 5%k & [RIAR IS, R E 1T K 2 WE D v A0 B
DTz ~DT AR LB IZRIT D, WEIZFHE SR WATREMED & 5,

WP B 2 AR & L Cid logKow 23 3.5 28 2 2 WE 13 tAalart 4 £ U W EmIC
HON, ZUMEC L DGEORERIZIH LZBREEHTE L Z ERHEINL TN D,

AR DOHEHERIIRE TH A2, a7 T (P450 %2 L AREIE L2 L L
TOWHE) LT LT T (BB K D IEE S OWE) 1Z AL AT DAt & 5,

NY F— g VB CRME L 72 428 ¥ Cld United Nations (UN) Globally Harmonized System
of Classification and Labelling of Chemicals (GHS) 1A (2578 S 115 Beryllium sulfate 7%, 1%
Rt & 7p o 7228, BEHR Y12 L 5 & Potassium dichromate, Cobalt chloride, Nickel sulfate I3 1F L
SFHli STV D726, i 2w A & 3 D RAIT 220,

KRIEIZ L Dm0, smERAEEYE (UN GHS 1A 5338H) K0 &8~ 55 BTk
TEEYE (UN GHS 1B 73%H) TAELRLTWEHRICH D, IO DRENS, Btk & HIES
PTG B T EME G E S MW 32 2 LI ATRE & B 2 203, 1 BIRREE I XA O ATREME S & 5
ZEICHETORERD D,

F o, REFHIFITITREWIC BIGHATRE & S TW D03, IBEW T O FERBI 3 T
REHATND

o T, BRI TIXLL T OMERE~OBEHMEITAM TRV E B X D,

— A BRIA LI AR L7 W E B L ORBRIR I CREE e WE
—TanTrr TUnNTTr

— R E

—FITC <° PI & [F] LIRS EOE 2 AT 2 WE

¥, NV T =g VRBROMKEN B REOBAEEIRE 3 FESS UN GHS O% 7 U7
Y —HFEA~OICHIITE S 2 EBEZbND,
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8. A

h-CLAT /&, JEIEMER B FIZ 81T D5 =B BE D A N2 N Th 2 BRI ST 5 B

DB 5y DFBUTHEZF A L7z in vitro RBRIETH 0 | ALFEWE O REAEM: 2 HIr§ 5
ECEERERE G2 TN,

~ U A% W5 LLNA @ 1/5 FREORRE CIMinae & A S, RABRHIM S LLNA IZk
NEHITH LD, AHMEITEWE B, L LR S| MR & B R 2 j T4
HZE AN 12 OREREN VT2, DPRA X° ARE-Nrf2 Luciferase Test Method (Z Lt
NT, BAENEHECTH D | BRI Z N, ETo Bt MRS JOMBE AT FROHIE &
MR L, B A N N7 T —HR—RAEERTH 2 EBNEE N TWND,

RRBRIEDONY F—2 3 VBRICEBW T, 15 WE 2 T3 S 7 i s N BRI
733~86.7%TdH V. BN E < e oTz, 7272 L, OECD HMFEEFHITIH T, BRIz
/9% THP-1 MR O RIETE ST 3 L ORI E OURFERFE 2 L B I8+ 5 2 LT
X0 RN EBINEOM ERKID Z & 3RS HL, OECD RERIET A KT A - ORBRFIAIC
ZONEBRKRENTND Z L b, fxNEBMEOm LR TE 58525, —7, 24
WVE A O CEM S TRk BRI, 792% Th o7,

OECD #BRIEHT A BT A Tl 142 WHE DORGHED & IEMERE 85% ., JEEE 93% ., FFELE 66%
kﬁﬁémfwéﬁ1%waw5ukf&ﬁ&#méht% TRV ETOHIETH
%, 7o, OECD RERIEHT A K74 D 142 WEIZ log Kow 28 3.5 LL ED 14 WWEZINZ T
156 WV DIERESRE, REE, FERJEIX, TN 83%. 68%. 79% & 720 | BEIMK T 7 D18
MINA BTz, L7223 - T, KR logKow 23 3.5 UL EOWE O%A 13 1AREM:O v HEME 25 &
L. fifize LIS oskBR L 0 sl U i huid7e 672 < | ARRRBRIE D F C R RENE & [atk &
HETDHZ LT TERNWEB XD, Flo, FFEED 66% THLHTOBIEMELHIET D2 &
LHABTOVLERD D,

S HIZ, UNGHS 5 FOWE T, BEEAEMEE CTITBRRMER A U3 < SRERIEEY
BTIXEOlRITERY, 202 enb, ARRBIEIT, WEOBA/EMETRESFHS° UN GHS O
YT NT AV —BEA~OISHIITE S 20 B2 D, Fiz, ARBIEICH O DMl HHE
ERETH D7, WG R 2 LE & T 2L FEWE TIE, IE L < 2 ORBIEMD B
SR WATEENED B D

AEERT, ERRORRBIEOR 2 7R A ET 2 & ARRBRIE I CI3L R RAEN
OHEIFE R T4 THY . GHLO BT ORERE & OMAT THWD 2 & 25t
Do
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Supplemental explanation
for the h-CLAT draft guideline

Kao and Shiseido

Potential Source of Variability in h-CLAT

1. Variability on cell seeding conditions in pre-culture
2. Variability on exposure time of test chemicals

3. Technical proficiency for laboratories that are not
experienced with the h-CLAT



Cell Seeding Condition in Pre-culture

» Original pre-culture condition

Seeded at a density between
0.1 x 108 and 0.2 x 106 cells/mL
Collect cells from culture flask,

- Prepare cell suspension at 2 x
106 cells/mL for the assay

-—....--3‘ 48 or 72 hours

» Potential variability

® In general, cell density may affect the state of cell differentiation, which,
in turn, could be a source of variability in cell-based assays.

® In the h-CLAT, the cell density in the culture flask after pre-culture may
affect the variability of CD86/CD54 expression induced by allergens
(Mizuno et al, 2008).

Cell Seeding Condition in Pre-culture

» Effect on final cell density in culture flask after pre-culture
(Mizuno et al., 2008, AATEX)

DNCB (CV75) CD86

DNCB (CV75) CD54

L
-*
u“ PR
.
kj’%:":

Final cell density after pre-culture (x10° cells/mL) Final cell density after pre-culture (x10° cells/mL)

RFI(%)

~BHEEEBEHES

® CD86/CD54 expression levels induced by sensitizer are changed
depending on the final cell density just after pre-culture.

® These results indicated that cell density should not exceed 1.0x109
cells/mL. (= Already mentioned in the SOP)

® Variability of cell seeding condition in pre-culture could be a source of
variability of h-CLAT.
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Solution to Cell Seeding Condition in Pre-culture

To ensure high consistency within and between laboratories in the pre-
culturing of THP-1 cells before testing

e

[ Effect of pre—cultu re conditions |
T on final cell density (zuno etal, 2008) |

éeeded at a density between
0.1 x 10%and 0.2 x 10° cells/mLand
pre-cultured for 48 or 72 hours
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for 72 or 48 hours, respectively

after pre-culture (X 10% cells/mL

Cell density in culture flask

Solution to Cell Seeding Condition in Pre-culture

Revised pre-culture condition;

“For testing, THP-1 cells are seeded at a density of either 0.1
x 106 cells/mL or 0.2 x 106 cells/mL, and pre-cultured in
culture flasks for 72 or 48 hours, respectively. It is important
that the cell density in the culture flask just after the pre-culture
period be as consistent as possible in each experiment (by using
one of the two pre-culture conditions described above), because
the cell density in the culture flask just after pre-culture could
affect the variability of CD86/CD54 expression induced by
allergens (26).




Variability on Exposure Time of Test Chemicals

» Time-dependency of CD86/54 expression induced by sensitizers
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® CDB86/CD54 expression induced by a sensitizer would be changed
depending on the exposure time.

® Exposure time of test chemicals as 24+0.5 hours should be strictly
controlled.
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