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ASEEL, Multi-ImmunoToxicity assay (MITA) ZFBVNTHIZ data set
DOYEFEEILH Y AFH T 60{LEMEN G725 data set ZEHELTZ, £OD
TRINT, RIBRAEMEWE D2 < 7 LPS Tl L 7= THP-G8 Hifad 1L-8 &z
BIEMEZIEIT D Z & &2 RWZ L, fEkD MITA TIIEBR /BRI #
FIFNZAER T 2 B MG WE & RERIEEYE 2 X5 T & R WENH
Lk lol, FITHERED MITA IZ, ZHETHRLNED TEIE
JERAEME M ERBRE T 5 IL-8 Luc assay Z M % 7= modified MITA %
FEE L, BHEE TIZ 24 WE D data set Z1ER LT-, TR, (LW
BEMKEL IL-2 LAR—Z —IEEMSI#E, IL-8 Luc assay BGIEWE .
IL-8 Luc assay [T LPS ¥ T @ IL-1p/IL-8 L aR— & —iE eI
B, Fof (IL-2 H 50T IL-1p LR —F —1EMEHEEWE) O 4 BI245
FTONDZERHEONE RS, RWT, ZOREL S &2 IL-2 85
VEMEIE] & IL-8 EREJEMEIRO 2 D% key event & 35 adverse
outcome pathway (AOP) Z{ERK L7, B CTid. dimethylthiocarbamate
(DTC) 7> NF-kB #11]. AG-018986 ¢ p38 MAPK #iffll. * F L7k 4R (CH,HgC1)
@ ERK1/2 ¥, Propanil (3,4-dichloropropionanilide (DCPA) @
STIM1. CRAC %) L 7= NFAT i), $n calmodurin Z 41 L7z NFAT i)
BRI AATE AOP WERL CE 7=, £7-%F Tlid. diesel exhaust
particle (DEP), 7 #/b~VU | PM2.5 & BIZIEREIEMEANIC L D IL-8
EREVEMETLEEVER & adverse outcome & U T DOKGERNEME Z L AGA TS
AOP Z{ERR L7z, EDICZNOORREL LI, 1 A 26 Bb 28 HE
TO=ZHMOTET, ERA»CREBHOBREME L X AE s
RERL~HIT TD kick-off meeting ZAIEIZ CRET 5, 2T,
MITA OFRZEEZE, TERR L7 AP OB, RBRET o b a/LoZ4k
REWZONTHERTATETH D, IHIZHE, IL-2 LFR—F &K
MEE M AN B EEEEREZ B E L 3 M TOM
MELBRRBREZERF TH S,
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A. BIREM
MY =
REBUWE ., BRIRNY., FEHle &b
ME ORI RBEREERNE L, T LAF—,
HORERE, BERZEOBEHEELRIETH
DBL LI, L= - T, AR EYE
DERGEBE~DOBEDRE LTERIND
SEEMEIL, ARMEITBUZ L > THEERE
Lo TWd, LMLBEFELTWAILE
W DG EBREFMRIT. B CEIRIcbib
FIE X T DI FWE O E 27T 512
IERFSTHY., EHICEFDEL BNEERIC
THELTWD, W ETHREWERITIT,
BONERERNLEZETE Mo T 8L

B TE D0 V) BEBEICINA TEME.

B2 E L ORMBENTFET 5, L2 T,
I b OREZE R T D 1= DICIE L EISE X
IS E B EERE A WTICEHME T AR R OB
MARFRTH D,

Fkx 1, FRLIS—224ENEDO [Etihefl 5 A=
MEELMRFEEORR ] 7rde s MOBWT, FEX
BEWFZEFT 2N BAZE L7z 3 A3 LR D Bk 2 s
AL, JurkatHER@iZ331F 5 INF-y, IL-2, G3PDH
o E—X—iEME, THP- 1 fllZ BT 5 IL-8,
IL-1 B, G3PDH 7 @ & — &% — J& 4 % high
throughput \ZFHAl C & A RHMiatk 2 B L, b
FTHE o R EEFEMEFEME AT A
(Multi-ImmunoTox assay ; MITA) Z 5L L E N+
DEFFERAELTWAD. MITAZ WD &

b TR BT AIL-2&LIFN-y, w27 27 7—
/BRI B I AIL-1 8 L IL-SDERE|ZE 5
BT T INVARERE~DILFEWE DR R R E
BT A 2 N TE D, FERRAMEENDHIE
%2645 FE D 3ERZ o7z B B FEF F TR B A
BheFx 268K E MWL
high-throughput %% m R EERIE DBEZE ) 12
BWT, FxXETIEREFORA L 2EL DR

EIHIFIZMITAZ O CRHMI T 5 7203C, b
BHEMETMICB T AMITAO 7 v b a2 — V&2 ERk
L. 207 a b a—&ERWi=EE OGEEERT
MEIT o7z, EOFER. RIRALRLIEIMFEIAITH
57XV AV Dex), A7 aARY L (Cyh) .,
Z7mal) AR (Tac) OTHl@E~I 0757 —/
BRI 5 3B R AMITAN FRITE 5
e EHSZ L Kimura et al., 2014).

ST, 40FEEOICFWEZFME L2 2 A, $h
DEEIEWER, VF oA, KBIZEDIZL D%
EHEERZRECTEDZZEBbHALNE R0 T,
S DI RIS T, ATHREERE AVZIL-1
B LiR—& —HIfR 2450 L, MITARERR AR D EHA
REMEHENR LTz, Maak/, Misx M b e
L. IL2& IFN-y LAR— & —#lfaic B L Ci3BRIC
BIHRFEENEON TS, ULEDOERLIY,

MITADME M E D% E T L B RAE L ESR
& O D> bR T & 5% L high-throughput
FEERV OB EEHALEMNI L,

HE2EOB® :

K 1R d kolc, AR TIZLLTO 4 THE %
Bey& L THIEZFHE LT,

1) BO&mE, REMH, 7 1 v¥— (Thl/Th2
R¥JHT) @ 320 adverse outcome (AO)IZRIL
T, ZNHEFERT DI ENRERINLTHBIL
EME A ATEE A EO AP 2 1ERLT B,

2) {ER &7z AOP #FC LT, ZDHF 1 bH
H & 72 Key events (KEs) ZfEFE L. F D70
T MITA P FHMFIREZ2IE B & EBRAICH &2
T 5,

3) 7u ha—LEEEL, MITAIZ L Y HifEE
AR D% milH, BRIEEDE R EbFE
fliATEE & 35,

4) MITA @ data set OHLETE & FEa% N, FEa%H
BHEMEA%ELEERW validation & EhE L
OECD 7 A M HA KT A4 bEDET,

2016 EEDHRY :

2016 X, B TO6EBEZMERMNE L
77,

@ MITA OE#EIL L data set DIFE

MITA ORRREASZ B &AM LT MITA 2 =it



A & 0 L2 RHESRICEEIET 5,

@ MITA (238 L 72 B m MRV R DR R

@ MITA DT X —F —% key event &
% AOP D 1ERE

@ AOPIZ £ 5 < (LM 71

® IL-2&EEEIHRRICET 2 &S
e R

® MITA % 3\ 7z 50 0% 3 M R4l % = B Ak~
FFTD kick—off meeting D FA/E

B. ARG %

Water-soluble Dexamethasone (Dex),
Cyclosporin A (CyA), Tacrolimus (TACQC),
Rapamycin, Cyclophosphamide,  Azathioprine,
Mycophenolic acid, Mizoribine, Leflunomide,

Methotrexate, 4-Aminophenyl sulfone (Dapsone),

Sulfasalazine, Colchicine, Chloroquine,
Minocycline, Nicotinamide, Acetaminophen,
Digoxin,  Warfarin,  Cimetidine, Levamizol,

Isoniazid, Phorbol 12-myristate 13-acetate (PMA),
Ionomycin(Io), Lipopolysaccharides from E. coli

026:B6 (LPS), 2,4-Diaminotoluene,
2-Aminoanthracene, 2-Mercaptobenzothiazole,
Amphoterycine B, Benzethonium  chloride,
Chlorpromazine, Cisplatin, Dibenzo[a,i]pyrene,

Dibutyl phthalate, Diethanolamine, Lead acetate,
Nitrofurazone, Pentamidine isethionate,
p-Nitroaniline, Pyrimethamine, Ribavirin, Sodium
bromate, Triethanolamine, Actinomycin D, Cobalt
chloride, Dimethyl sulfoxide, Histamine,
Hydrocortisone, Isophorone diisocyanate,
Mitomycin C /X Sigma-Aldrich 7> & B A L 7=,
Aluminum chloride, Ethanol, Magnesium sulfate,
Methanol, Nickel sulfate, Sodium lauryl sulfate,
Lithium carbonate, Mercuric chloride ‘iﬂ] S D>
S L7=, Hydrogen peroxideld =k T3
M HEEA L7, Deoxyspergualinid[E Ei s EHIZE D>
HEEA LTz,

Jurkat THIRS B E#2H4REIZ B 1T B 1L-2,
IFN-y, GAPDH7 R E—42—7 v/ LV
THP-1 B Bk #8 B8 B3 3k TGCHAC-A4 # 3 .
THP-G8#MRE I & (+ 5 IL-1B, IL-8, GAPDH
JaE—4—TF7vtA (H2)

IL-23 X ONFNwy 7 & & — & — /&M ORI E 1T
B RT VY > SZEERME B IR F Sk 8 IR K Turkat |2
IL27 mE—& —|ZHI SN 7=SLGLVT 7 =T

~€i*%i{£% (FEIz% M), IFNy I B ' —F —
WCHEIEEN-SLOL Y 7 = T —FPBETF (BE
\Z% ). GAPDHY 1 & — & — |ZHl# & iz
SLRVY 7 = 7 —EBET (RBICHKEE) 2E
A L7z #2H4ME 2 AV 7= (Saito et al., 2011), £
ZIL-1p7 e ' — & —{EHORIEIZIL, B FEMK
B R M B fL978 F SR B B R THP- 1 dL—lﬁ? o —
—CHEIENT-SLGL Y T = F— B EETF.
GAPDH” 1 & — & — (ZH#HIH &L 7-SLRV > 7
=7 —PBMETEEANLZTGCHAC-A4RL % |
IL-87 & — % —i{&EMDEIEIZIL, THP-11ZIL-8
FaE—& —|ZHE S NZSLOVY T = T —F
BETFBIOGAPDHY 0 & — & —|ZHlf &
ZSIRVY 7 =T —PEGFEEALZ
THP-G8fl i % A 7= (Takahashi et al., 2011b).
72 BTGCHAC-A4#H AT DRI 13 AN TR A
fif(Katoh et al., 2004) % A\ IR O %2 TEM: % T
L7z, 17 =472 0 2x10°E O# 2H4FI £ 72
X177 = V¥ 72 0 5x10ME O TGCHAC-A4#H 8 +
72 IZ THP-G8 #fi ja % & A D 96-well 7" L — k
(Greiner bio-one)lZ#EfE L, X2z, 37C,
5%CO, N CTIRFEEEE Lz, D3\ T# 2H4MA
IZ2 W T iE25nM PMA & 1uM To D B A& W
(PMA/Io), TGCHAC-A4#ff, THP-GSHEIZIZ>
VNT X100 ng/ml LPS THIE L37°C, 5%CO, T T6
REfEEE L7c, 20%., MREHR LY 7 o
T—EBRIEDEBETHHNLY T =) DREH
T % Tripluc luciferase assay reagent (TOYOBO)
ZREL, BRTCIODREZE O LTS
L— B ) A —F =2 TN T =T —
BiEMEZRIE L7z, SLG, SLO, SLRL 7 =
FZ—EBIERLBEBOEEDOHFEIC LV R
AW 2MDNFET 4N F =T LD SEEL, &
N7 2T —E DK E (SLG-luciferase
activity (SLG-LA) . SLO-luciferase activity
(SLO-LA), SLR-luciferase activity (SLR-LA)) %
BH L7z, EMEEOBRNSCEEREE DL
FROE O Z % LSLG-LA, SLO-LA% SLR-LA
TE7 5 Z &£12 XY %3 £ normalized SLG-
luciferase activity(nSLG-LA), normalized SLO-
luciferase activitynSLO-LA)ZE H L7=, X HiZ
LU O %osuppressionf il B & 5HHE L7z,
% suppression = (1-FEWFE T TOnSLG-LAE 72



1 EnSLO-LA/ZR Y FELFETE T TOnSLG-LAFE 721X
nSLO-LA) X 100

MITAICK S eEsHeTME (B3)
BERIZBNTEHELONEFERIT., — &S
AT EZAITVY, £ D% Dunnett FREIZ LV HE
7RISR, BRI R D B D N E D ERE LT,
Ll ZOERRE3EBVELENTS L, 3
B DEBFERSLT L —B L TORWIEEAA
FIELTL, 22T, —BDBR o2 h o e 3EH
CBALTiE, 3 EID#kY IR LEBRORERD IR
7> 5 Yosuppression DAEXHE (S HHl4 E 2 RS
LTIRENHE, HBWEICHEL TIIADELE 2
D) B b KEVVEZIZEO Student’s t-test 21TV,
= Z THREHHIAEBZEZOR/ONTHE. TORE
ZHEHNOBEAAHIERER & LT,

Jurkatiffi fg . THP-L# }2 12 35 1T 2 mRNAF B

3x10° HiE D Jurkatifd F 7= IXTHP- 14 B & 38
FICIRFMEATAE L, Z0%, ZhEHPMA/o
F 7212100 ng/ml LPS CHI L37°C ToRFfIREE
L7z, Isogen (Nippon gene)% V> Ttotal RNAZ
L7,

EEHr RT-PCR

TaKaRa RNA PCR Kit (AMYV) (Takara Bio Inc)
% v Trotal RNAZ> b fEAHEIDNA(CDNA) & &
A% L7z, Mx3000p QPCR System (Stratagene) % F
WTER RT-PCREITo72, 7T A4 <—IZ2W
T, ZNENDOEEFIEHRILGenBank L U AF
L . Primer Express 1.0 (Applied Biosystems) %z /i
CF&Ft. SIGMA GENOSYSIZ TAK L7z, cDNA
I0ng, 74UV —FBILOI X=X T T <v—
400nM, TagMan probe 60nM, ROX 30nM, Brilliant
II Fast QPCR Master Mix (Stratagene) % & ¢ it
Bz, ISCT2oRGESEZDL, 95C, 5%
. 60C, 200D RIS ZE45T A 7 WiT -T2,
EHMIZEE T HAGAPDHE =2 b 2 — V&R
T & L. AACHETRBIRTFRBEDOMT 21T -
7=,

MITADdata setDHLFE
Wagner © 25Fluorescent Cell Chip assay (FCC)

BV THRET L7246 DL’ E (Wagner et
al., 2006) 3 L UMBREBRMENH O T A7
BH14FEE (WHO BEEME N A ¥ A D case
studies TRREI SN TWAHEEET))IZBEAL T
MITA% 4T\ data setZ YL L7z, Z D60FEFEDIL
FWEL, BRICBEOHE 2 Y L1Zin vivo, in
vitrolZ BWTHREBENRE STk
WEN) ., EIHlO®RE DS HFEWE (IT-1) |
TULAX— HOREREEFETHARMEOD
HAEFEE (IT-2) . in vivolZ BT 2 &I L
P TILZR WM B O R#E T A —F —%
EEISEDHIFWE M 2 EIHEINLTVD,

IL-8 Luc assay Z #l # A A < modified
MITADdata set® {ER

IL-8 Luc assayld, EEIEMHEWE DS BEERAMADIZ/E
A L 7zBROIL-8 mRNAZE Bi i 58 % THP-GSHH e 2
AWTEHMET 2 RBRIE T, BIERKERIEMRR
#HE L TEBEvalidation¥M T TV 5, EiK
BINZIE. {bEY'E 2 THP-G8HIaIC/El &8 C %
D168 [E1#% D IL-8 promoteriE % luminometer
WCERET D, 7CIc7a ba—n, Bt B
HEOWERELFESLL TWDE, ZHETICHER
MINZ 6, FBE, BERENTILH80%% 2
Z A% Td 5 (Takahashi et al., 2011b)
(Kimura et al., 2015), 4 [EliX, MITADdata set
OHFNZEFENDILFEWE % IL-8 Luc assay D7
7 k==L Z A0 R L7z,
(REBEEA~DEE)

fEE AL ORMIZE L Tid, HFEAE. B
MmizBiT2ERE, BonZREBRICEIDA
ANDINERERONDZ EDRNI L, Ebh
TERERBRIZTFMINWVEADO T Z ANV — %R
EFTHAREMEN RN L FRICH T L
WRIELZZR WO THHBICFFETE S &,
T DRFFRIC & o THE U 2 M0 FERE IR A I
ITRBLARVWZ LIZOWTHBAL, AALVF
BEEZREL TV,

C. IRHKR
DOMITADH B 1L L data setDIESE
1)MITA data set OIEFE (Table 1)



THE TR EN TV MITA data set O
RHEE 7288y 22V, HIC WHO 2 S Shi
Guidance for immunotoxicity risk assessment
for chemicals @ Case-Studies {Z THHTE T
WAILEWE, WMEBREDT LAF—ERE LD
B E 2N E & LT W3 diesel exhaust
particles (DEP), #&/b< U (FA). dibutyl
phthalate ZI1x 7= 60 {LFEWE G725 data
set #Z{ERR L7~. WHO Guidance @ Case—-Studies
CEFENDFWEICE LTI, MITA [ 05%
FEHNH] KERIC & B IFN-y LR — & — i MR (e
F%. £72DEP, FAO Thl1 A b A Th?
IL-2 VR — & —IEHMEIER 2 i T & 7,
2)MITA O REA

MITA data set (Table 1) b EH & 7REEI
MITA TiJ CoCl, NiCl,, isophorone diisocyanate
7 EORBIEMWE D IL-8 LR — & —i& M
ER % ~x L. Dex. hydrocortisone & % \ &
FR167653 (p38 mitogen activated kinase
(MAPK) FHEA]) 72 & O se Il Al & O R BIT&
RN, £ T MITA ZHENTTEMRT 5720120
AR E RIS & DMAEDENRARF R TH
Do
3)Modified MITA DHEEE

£ 2 THERD MITA (T, BT LPS R &N 2 72
W IL-1p, IL-8 o — & —JEHERIER I 2
7z modified MITA ZHEE T 5 Z LIZ L7z, i
IL-8 2B L TiL, 9 TIZ OECD test guideline
IbE2H X LT validation 23EA TV B EAEME
HAEr¥E, IL-8 Luc assay ZFD 71 h2—/1,
Gt EEE LT O TRV IATLZ LT L
Table 2 Z{EREL L7z, IL-1BICBE L Tik, HEZ
U THEEMASDZ L L, IL-8 Luc assay {Z
T L =7 v b a— L EEE L CTRERRY

BOEEESLL TN D
4) Modified MITA IZ Xk BB MBI WH & K
Ve B D 75 Bl

Table 2 # T IL-8 L R— & —iEHHI4
BB 2RO HT & (Table 3), FOH|Z IL-8
Luc assay TRAEME LTI S D2 WE & FERAE
HEFHMEN2MEREEND Z EN oD
472 H, IL- 8 Luc assay Mz D &2k

v . Dex. hydrocortisone. FR167653 72 & Dt

ZINHIE & BAEEME L ORI FRE L 2 D,
@ MTAIZE L -RESHTHERDEER

Modified MITA @ data set DIELIZ LV, #&
EEMEYED IL-2 VR — 2 —IEMEIEIWE . 5
TEMEME., 1L-8 Luc assay [&f7>D LPS FI T
IL-8 UAR— & —{EMHMGImE., € oft (IL-2 &
DT IL-IBL AR — & —iEEEmmE 2 F) 4
FEIEICRELS BEATEDLZ BN E o T,
1-1) IL-2 VR—F —{EMEIEHDE 0L
1"

Table 2 Z AW T, {bFEMEL IL-2 LFR—F
—VEMENH]RE (LOEL (lowest observed effect
level) # ¥ 6 L T2) b LIl ET D L
(Table 4), {LFWEN L2 VR—F —&HE
Il LOEL 2k W K& < 1 Bf LOELLO. 1, 2 B
LOEL<1.0, 3 #f LOEL<10, 4 #f LOEL<100, 5 Bf
LOEL<1000, 6 ##HI72 L, 78 IL-2 LR —F —
IEHHEBIC D TE o, 201 T, REHR
NI & Dex, CyA, Tac, SLE DIREETH 5
chloroquine X 1 8. hydrocortisone |% 2 &,
2MDERBIT3FELZVLA4EIZE L T\,
1-2)IL-2 VAR —Z —fEH L IFNy LR —F
—J{&ME & DAEEE

IL-2 & IFN-yiZ, WW§4Lh Thl +A Mo A~
ELTELHBNTVWA, £Z T Table 2 #H
W IL-2 & IFN~y LR — & — & O8RS % st
L7, IL-2 UAR—& —{EMEAEE Sz 41 1k
FWED O L 12 ALFWHEIZEL T, IFN-yL
R—F —IEHEOMHEIIFRD Do 7283, &
0 D29 LFEMEIZE L IR 4 IR TRRIZ IL-2
LR — & —iEME L IFN—y LR — & — &k & O
WZERWIEOMEBERRD bz, £72 IL-2 LR —
H—JEPENIE] S W EEWE T TFN—y L
N—F (B EMHE T AMEIXEENR o T,
—J5. 9D IL-2 L iR—Z —iEMEEESE o h
(i 7 B IFN-y LR — 2 —IH IR E A E
Fh, IFNy L AR —F —EEIHIEITE T
Wi o T, L7 -> T, modified MITA 128
FATHEEENRS A—F—L LTiE IL-2
R —IEEOHLTHSTH D EEBbiLD,
2-1) IL-8 Luc assay IZ X 2{bFWE 5

T CIZF & 1% TL-8 Luc assay DS ERIEEY
BOFHMERE LTHEATHA Z L EHRE LT



% (Kimura et al., 2015; Takahashi et al., 2011a),

L2L., Table 2 5 672 T IL-8 Luc assay
?D LOEL % &IZ/H¥ T 5 & (Table 5) . BEAEME
W& LASMT hydrogen peroxide,
particles (DEP)72 & reactive oxygen species
FEAME . sodium lauryl sulfate (SDS)7Zg & d
RIEEMRI S IL-8 Luc assay TRk & Il <
DT ENHLNE 2oz, BRICRRIEMEYME DOFF
k& LTiE, TNHOWEL applicability
domain 2> B 13T LTV 5,

2-2) PM2.5 ® IL-8 Luc assay Z A\ 7z
ERER R G R i

B, EFEAFEE O BEKFH T HIENE 7S
B JEEGEAT O 1X THP-G8 fifia 2 AV 5 & |
FEEICHARICHRR LT % PM2. 5. REW & f1E
DETEROW E DEYFINERDOHEEZ K S
**ﬁﬂjf‘% 5 EwBH BN LT (Watanabe et
, 2014), F7=Z OWFZETIL, PM2.5 DEE
%ﬁﬁ&®%%;i\$&éﬁ%gfiﬁ<\
FOEYFRIEET DB THP-G8 LR — & —
EMEPNFEET A 2L L, S BITE
B 51X (Watanabe et al., 2015), BB EMRITTH O
INFEAERD 400 N REBIZ 2012 A L 2013 4RO 2
., H & D peak expiratory flow (PEF) DA
b & KEH D PM2. 5 D& L O D THP-G8 Al
Wz IL-8 LiR—Z —{EEE Rt Lz, £
DFER, KKHFD PM2.5 DOffaxt & Tid7a< T
IL-8 L aR-4 —JEM2S PEF OB & AEERH 5
ZEEWE L, £/-&iJT. Corsini H(Corsini
et al., 2013)/% PM2. 5 DRIEBETEEDIEIE L L
T THP-1HIA82 b D IL-8 EEA PR IE LK D T1L-8
EAEALV OB THAZ LEZHMELTWD,
—F. ZhETOH T, THP-G8 #ilaix

lipopolysaccharide (LPS)Z %4 & L7-FE 4 ®
Toll-like receptors (TLR 1, 2, 4, 5, 6)% L U8 NLR
1,2 7 F=A MRS L IL-8 Ui — & — 5%
W52 &, LMo TIL-8 Luc assay i1k
FWE DL TR b T A2 ORAEY Bk ER OFH
FRELTHICHANBARETHDLZ EEHLNITL

diesel exhaust

TWw5b,
3) IL-8 Luc assay @14 C IL-8 L R— ¥
—IEMEIH T AL EME

Table 5 &4 5 & IL-8 LiR—F —i&EMHEH

HE D725 TL-8 Luce assay [ERIEO{LEWE
DEENTWDZ b5, ZOFITIE p38
MAPK FHZEHIT® % FR167653 X° Dex M E F T
WABHZ ED LR TE D LD p38 MAPK <
NF-kB FHEMER DO H OMENREENLTND Z &
DTBIN5,
4) Zoft (IL-2 HAHWE IL-1p LR —Z —i&
PEHE TR Y)E)
EF1) 1) 2) 3) OGFIIEENLRVELFE
WEOFIZ, IL-2 HDE IL-1p LR —& —i%
PR E N B EN TV,
@ MITADINSA—B—%key eventE T B

AOPD E Rk

EEEREA SR BEE L CAOPEERL L7,
1) IL-2 BE{EMMGI % key event & L
T ML R ETHEIZBET 5 AOP O ERL

IL-2 LR — & —{EMEDS . MITA CREAfFI8E R T
ARBSERE T O F TR b % < DILEWE T
HlandZ & E7%L OILFEWE T IFNy LR
—Z M MR ENAZ LD IL-2
UAR— & —JEME%KE & L7ZAOP 2 #5845 2 &
E U7, IL-2 138 6 Thl MR W3 5 %A
FNIA L THDB. T HROHEIEIZ LA R IED
n T <, HAm%QILMM4gmw0ﬁ&®
F&¥1 %4> LT Thl, Th2 fifd, Treg iz D531k
WCARB RIS A oA ThHD, £T-—FT,
Th17 MO b2 THIT 25 Z L2 L 0 AKE
73 AR B R0 RIE B D FEE & FIE S 5
(Letourneau et al., 2009) (Liao et al., 2011),
Z ZTeFEME OREBEORIEL LT, IL-2
DEEHIH 2 FET 5 = L3 CEELRER
ZHLTWS EE %, IL-2 BREEHEIEI 2 KE
L5 THRSEEAEFEICET S AOP #1F
A& L, BEEMICIE, STERAIC TL-2
DEEIEMICHE L RIT T FEWEEREL,
dimethylthiocarbamate (DTC) (Pyatt et al.,
1998). AG-018986 (Lee and Jessen, 2012), *#
F LK ER(CH3HgCD (Colombo et al., 2004),
Propanil (3,4-dichloropropionanilide (DCPA)
(Lewis et al., 2013) (Salazar et al., 2008), $h
Colombo et al, 2004) 73 IL-2 OB INHITE M
EETDHIEERWE L, $HED0A =X
L& LT, DTC 1% NF-kB #1#], AG-018986 /%



p38 MAPK ##. CHsHgCl iZ ERK1/2 #0#l,
DCPA X STIM1.CRAC %4 L 7= NFAT #j#il.
#n1% calmodurin #J0 L 7= NFAT il 23845 =
NTWaBZENGL, K577 AOP #1EaL
oo LU IL-2 KB~ U A L@ ICEERH
CHRERBERETAIZ LR M6 TNS
LoD, BEFETIEELY OLEHEIC L D IL-2
ERETEME, SWHNEIN &0 X D Rl B g
BLUL, ARV ~LTEEE IV D DD000T
BH BN STV,
2) IL-8 EEEJEME#HI % key event & L7z
{b %28 B & R O AOP FERK

IL-8 Luc assay 2%, BAEMEME DA TiT/e<
DEP., 7 #/b< 1V >, PM2.5, FREIEMHIE 51T
WA EEER CICOEBELS ST A L
ZRIA L, IL-8 EEIEMTLEERZ R L& L
OB AOP Z1ERR L7- (X1 6), BT, PM2.5
REW D LKA DILFEWE D H72 6T
EWERRELEDOREIIWRE SN TVD ATRE
PEDS B B WVE DB I AN EIETE B,
L2xLZ® AOP & IL-2 BB iEMIH] 2 b &
L 75 E =M AOP & RIERIZE ~ DiLFEWEIC X
% IL-8 S EiE M, HWTLER D LI L TR
ERBICERDZOTETEH LN R> T
A
3) IL-8 LA —F—Hifa & IL-1pLV A —F —
MBEoOBAE DY

IL-8 Luc assay @A TlL., EIEMWE & R\
JEMER, ROS FL & 7B T & 7272 IL- 1B LA
— X —HifE & DA EDEERE Lz, BAENHE
Yy 12 FEEE & REIEER 2 & e IERIEE D E 4
FEECMMlaz R L7z Z A, THP-GS #fija
IXRAEESE & RmIEHEREE SRS LT LR
— X —{EME R 528, TGCHAC-A4 #f8IX
BAEMEHE I ST B S R EIEERN RS
L7222 & D38 5 262 72 - 7= (Table 6),

@ AOPIZE D LY E M
1) IL2EEESEMEH ERLLE LB S
HEAOPIZ E S < L F W E 7Rl
BEIZHNICBE L Tik, IL2V R — & —iEH 42
HTHZEEZALMNILTNDEDT, ZOMD
{bFEWEICE L TIL2 L R — & —iE DR

ERRF LTz, ZORER, 2HAMRZ AW TEID
propnail (DCPA)35 £ TN A F /LK ER DIL-285 5%
PICRT2EEBERHBTEAZEEHLNICL
770

2) IL-8EREFEILELZFLLE LEAKRSE
PEAOPIZ & -3 < AL ZF W & 571l

BEWC 7 /b= 1 > DEP/2 CICBE L T3k srd
HTHD, F-ER, PM2. 51T L CIRER B D
WEDFET D,

® IL-28EEMEIHIRERICEE 9 D
R4 HEER

MITA % #E 5% 3 % 2H4MA AR 2 A VW 7L 28 ©

IL-28x EIE MR FEM 2 BE 9 B B R B i e 3R

DOEBT, BAERILK, ERF, e ¥ —

D3fEFE CTH WG & O 7= 5 5% 2= i Bk

EHATHTH 5,

® MITA ZRAW-RESHFEREREA~
M1+ T kick-off meeting

RG2S LIEMITAICBE T A N 5 —3 3 &
EEETHICHTED ., FOEEBEHAE/NDOIERD
RIS A Z L2 BIIZ, ERK28FE 1 AICE
ARV F—avDXy 7 FT72EEZRE LT
W5, BISFEICBW T, aEEERLED
RBIEICET 2 FME L LTS HDr.
Emanuel Corsini (Milan Univ.)3 & UDr. Erwin
L. Roggen (3Rs Management and Consulting ApS)
., ERArbRIIEREK (EE7 o vh) BE
WHARGEBEFESN O OHEES 2T HEMF
ELTHEL, HERMOHME L EHIC3 BO
TRETMITAORFEEE, B L7TZAOPOLW R,
RBRIET 7 b avOREMHR SOV TR
HFETHD, LI HEMROEREZ S &
(o, FRSFEELBEICERT DN T —va v
SHEENET D,

D. &

UEDRERNG, REFEWEIR 7 IR
BRIZ, modified MITA Z AT IL-2 LR — & —
IEMEERIE ., EAEMEWE . IL-8 Luc assay [&
P> LPS BB F IL-8 LR — & —iEMEIEImE .



Z DM (IL-2 5% IL-1p ViR — & — &M
B E) ATRBEICOETELZ ERHLD
Lot

{LEMEIZ L DR EEEIIBBEl 2D
EEN L RFTEOREBEEICOEIND, B
FrEORZEBEMIL, BHICKEE, KGE LRIZE
BRI & BRAEED — e a R EE T,
MAICTFET DL FEWEIC L 5 FENEE SN
5, lLFEMENREFEEE &2 THRET LN
IV, PRINIBEBERENREIEZR-TL
5, BB TIERICEIREDLFEWEICRE SN
HZELHY 2D, —HRIEERITEE L X
AL 72 VIRWEE OREED, i+ n
LIV IHIURBERENMEEEND (E7),
Z I CIeFEME O RBEBEEE TS 2 5 2 TiE.
L E R B DREFER ZRBET 5 L
TORIKEEE (Lowest observed effect level)% FA
HNZT B ENRARAIRTH B,

Z I CHEE, Fixiddata setE b S IZIL-2
= —{EHEIH 2R, EFEMEOSEE
ATz, LOELZ S 12 & 0 & 29718 LOELO. 1,
2RFLOEL<1. 0, 3HFLOEL<10. 4FFLOEL<100, 5#f
LOWEL<1000, 6FEHNMIZ2 L, THIL-2LR—F —
TEMEEROTHICHE LT, ZOHETIX, 748
¥V, Dex. CyA. Tac. chloroquine (SLEJ&#E
3E) 70 ERR S e SR IEIAN I IR B 4. 1B
DG hydrocortisonel 2B G LTV, F
O, 1FE, 2BflZIdactinomycin D, cisplatin,
mytomycin C72 & DEIERIC SZE IMAIEHR 28
LTV ZERTRINDINAAR
dibonzopyrene7s FOEMNAME LG EILTW
e —H B DOEFLSIT, TEITIT
pyrimethamine<Cdigoxin/2 ¥ b E X TN 77,
PyrimethaminelZ B8 U Clk, MD1EEIZE N5
LW BT A~ 2D R 1355 < . FE7zdigoxin
(2B L TiE, LOELOEABEHEREBICKIT 5 E
EMHRBELD BIXANICEETH -T2,

I AEEOFFRIZLY | modified MITAIZ X
DRl C & A EMEICB 5T Skey event A
DI LB 2B RWER, Zhve b LI E
DAPEAERK T HZ LR TEREZ, WIFHDAPH
FEARAZERLOTIEH LD, WEELREIN
LEFEICHESHED L & BIZIL-2EB MG B
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L CidvalidationZ Efi 4 5 FETH D,

E. #&#

@DIL-8 Luc assay ##AAAA T modified MITA
DIEE L data set DIERL

PERIED MITA DRIERZWET 5 HAY T, MITA
& B RAEME R BRYE IL-8 Luc assay #fAE D
7~ modified IL-8 Luc assay Z#15£% L data set
ZVERL LT,

Q@IE=EMED modified MITA ZEIZEL L=RE
EHADONEE

fERk L7 data set 226, fLFEHWEN 1) IL-2
HREIE MG E ., 2) IL-8 Luc assay BiEY
'E. 3) IL-8Luc assay f&f%, LPS filif#% ® IL-8
HREIEEMGIE, BL O ) ZoM (IL-2H 5
VT IL-1IB VAR — & — IR R E) D 4 BEZ
SHETEDZENHLMNE R o7,

QAOP D 1ERL

IL-2 SREJEMEIG. IL-8 IREEELED TN
FE key event & L7z THIla L EEFHER
FOKGEFRIEMEIZ RS 5 AOP ZAERL L 72,
@EBMR AL b OREEDORET

[EFEAY validation management ZE S &AL L .
MITA OFFRIEZR. (ER L7 AOP DR, Bk
ETe ha oYt LI L TEREROR
BIEOUWRIZEIT 5,
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Table 1. MITA data set (60 {bLZ¥'E)

Chemicals IL-2 IFN-y IL-18 IL-8
Judge LOEL Judge LOEL Judge LOEL Judge LOEL
2,4-Diaminotoluene A 62.50 0.98
2-Aminoanthracene S 0.81 S 5.86 S 2.03 N
2-Mercaptobenzothiazole N N N S 125.00
Acetaminophen A 33.33 A 33.33 A 166.67 A 100.00
Actinomycin D S 0.00 S 0.01 N S 0.00
Aluminum chloride S 3.91 S 62.50 N N
Amphoterycin B S 0.78 S 2.08 A 3.13 A 7.82
Benzethonium chloride S 1.95 S 1.95 S 3.91 N
Chlorpromazine S 3.91 S 3.91 S 7.81 S 7.81
Cisplatin S 0.24 S 1.22 N N
Cobalt chloride S 3.91 S 9.12 S 3.91 S 125.00
Cyclophosphamide N A 168.00 N N
Cyclosporine A S 0.00 S 0.00 N N
Dapsone S 45.01 S 55.14 S 46.88 S 134.75
Dexamethasone S 0.01 N S 0.01 S 0.01
Dibenzopyrene S 0.01 S 0.03 N N 0.00
Diethanolamin S 9.12 N N N
Dimethyl sulfoxide A 3.91 A 625.00 S 66.41 S 3.91
Ethanol N N N N
FK 506 S 0.00 S 0.00 A N
FR167653 S 0.49 S 0.49 S 145.83 S 125.00
Histamine S 9.12 A 5.86 N S 3.91
Hydrocortisone S 0.34 A 6.27 S 0.34 S 0.34
Hydrogen peroxide S 7.82 S 31.25 N N
Isoniazid S 1.97 N N S 800.00
Isophorone diisocyanate S 0.98 N S 0.98 S 0.98
Lead(ll) acetate S 3.9 S 3.91 N N
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Lithium carbonate
Magnesium sulfate
Mercuric chloride
Methanol

Mitomycin C

Nickel sulfate
Nitrofurazone
Pentamidine isethionate
p-Nitroaniline
Pyrimethamine
Ribavirin

Sodium bromate
Sodium dodecyl sulfate
Dibutyl phthalate
Triethanolamine
Hexachlorobenzene
Citral
Trichloroethylene
Chloroplatinic acid
Formaldehyde
Diesel exhaust particles
Azathioprine
Chloroquine
Colchicine

Digoxin
Methotrexate
Minocycline
Mizoribine
Mycophenolic acid
Nicotinamide
Rapamycin
Sulfasalazine

Warfarin

> 0w r»r r r Z 0O r n >r n ZzZ 0o n Zz ZzZ 0 ZzZ n n Z 0 > 0o uno no n n n ZzZ2 Z Z ouw

0.98

0.36
14.32
0.37
3.91
0.98
0.04
15.63
125.00

0.98
187.50

0.36

1.71
39.07

0.05
0.29
0.01
0.45
8.33

0.38

0.10

0.00
36.00
23.33

A
N
A
N
N
S
A
S
S
N
A
N
N
S
S
N
S
N
N
N
A
A
S
A
S
A
S
N
A
A
N
S
N

116.67

3.91

32.55
3.91
32.55
1.95

187.50

1.95
1416.67

1.37

47.53
40.01
0.02
0.06
0.02
0.09
5.00

6.24
110.03

1.20

0.39

15.63

1.95

250.00

3.91
1.47

5.86

39.07

15.63

9.23
10.00
0.02

5.20

3.00
0.91
7.80
30.00

w n Z n Z » Z2 Z Z r»r 0O Z 0o 0 o Z zZz Z2 zZ 0O Z2Z Z Z Z OO O r 0 Z2 Z2 0O Z 0

0.39

1.95

250.00

62.50

3.91
2.45

31.25

15.63
15.63
62.50

30.00
20.00

7.45

10.00

1.20
0.00
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Table 2 Modified MITA data set (60 {L.2#'E)

No Chemicals IL-2 IFN-y IL-18 IL-8 IL-8 Luc assay
Judge LOEL Judge LOEL Judge LOEL Judge LOEL  Judge LOEL
1 2,4-Diaminotoluene N A 62.50 N S 0.98 N
2  2-Aminoanthracene S 0.81 S 5.86 S 2.03 N S 0.040
3 2-Mercaptobenzothiazole N N N S 125.00 S 0.20
4 Acetaminophen A 33.33 A 33.33 A 166.67 A 100.00
5  Actinomycin D S 0.00 S 0.01 N S 0.00 S 0.05
6  Aluminum chioride S 3.91 S 62.50 N N
7  Amphoterycin B S 0.78 S 2.08 A 3.13 A 7.82
8  Benzethonium chloride S 1.95 S 1.95 S 3.91 N
9  Chlorpromazine S 3.91 S 3.91 S 7.81 S 7.81
10 Cisplatin ) 0.24 S 1.22 N N
11 Cobalt chloride S 3.91 S 9.12 S 3.91 S 125.00 S 0.01
12  Cyclophosphamide N A 168.00 N N
13  Cyclosporine A S 0.00 S 0.00 N N
14  Dapsone S 45.01 S 55.14 S 46.88 S 134.75 N
15 Dexamethasone S 0.01 N S 0.01 S 0.01 N
16  Dibenzopyrene S 0.01 S 0.03 N N 0.00
17  Diethanolamin S 9.12 N N N
18  Dimethyl sulfoxide A 3.91 A 625.00 S 66.41 S 3.91 N
19  Ethanol N N N N
20 FK506 S 0.00 S 0.00 A N
21  FR167653 S 0.49 S 0.49 S 145.83 S 125.00 N
22 Histamine S 9.12 A 5.86 N S 3.91 S 0.06
23  Hydrocortisone S 0.34 A 6.27 S 0.34 S 0.34 N
24  Hydrogen peroxide S 7.82 S 31.25 N N S 0.01
25 Isoniazid S 1.97 N N S 800.00 N
26 Isophorone diisocyanate S 0.98 N S 0.98 S 0.98 S 0.03
27 Lead(ll) acetate S 3.91 S 3.91 N N
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28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Lithium carbonate
Magnesium sulfate
Mercuric chloride
Methanol

Mitomycin C

Nickel sulfate
Nitrofurazone
Pentamidine isethionate
p-Nitroaniline
Pyrimethamine
Ribavirin

Sodium bromate
Sodium dodecyl sulfate
Dibutyl phthalate
Triethanolamine
Hexachlorobenzene
Citral
Trichloroethylene
Chloroplatinic acid
Formaldehyde
Diesel exhaust particles
Azathioprine
Chloroquine
Colchicine

Digoxin
Methotrexate
Minocycline
Mizoribine
Mycophenolic acid
Nicotinamide
Rapamycin
Sulfasalazine

Warfarin

> »w > » > Z O r n > 0 Z 0o nu Z Z n Z v unuo zZz 0o > 0o uno 0o nonuoonzZz zZz Z o

0.98

0.36
14.32
0.37
3.91
0.98
0.04
15.63
125.00

0.98
187.50

0.36

1.71
39.07

0.05
0.29
0.01
0.45
8.33

0.38
0.10
0.00
36.00
23.33

zZ 0o Z » >» Z 0 r o »r 0O r » Z Z Z O Z O O zZz Z > Z 0O 0O P> O Z Z P Z >

116.67

3.91

32.55
3.91
32.55
1.95

187.50

1.95
1416.67

1.37

47.53
40.01
0.02
0.06
0.02
0.09
5.00

6.24
110.03

1.20

w o n > »n Z » Z2 Z Z > 0O »r Z n Z2 ZzZ Z2Z Z Z Oz Z r Z O O > 0 zZ2 Z 60 0 0

0.39

156.63

1.95

250.00

3.91
1.47

5.86

39.07

15.63

9.23
10.00
0.02

5.20

3.00

0.91

7.80
30.00

nw n zZz »w ZzZ >» Z2 2 Z » 0O Z 0o 0o n 2 2 2 Z 0O Z Z2 Z2 Z2Z 0O 0 r 0z Zz2 0 Zz n

0.39

1.95

250.00

62.50

3.91
2.45

31.25

15.63
15.63
62.50

30.00
20.00

7.45

10.00

1.20
0.00

z =z

0.25
0.002
0.00005

0.004

0.0025

0.0005
0.0004
0.05
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Table 3. Modified MITA data set (IL-8 L 78— —{&# vs. IL-8 Luc assay)

Chemicals IL-2 IFN-y IL-1p IL-8 1L-8 Luc assay
Judge LOEL Judge LOEL Judge LOEL Judge LOEL Judge LOEL

Actinomycin D S 0.00 S 0.01 N S 0.00 S 0.05
Dexamethasone S 0.01 N S 0.01 S 0.01 N
Warfarin A 2333 N S 3000 S 0.10
Hydrocortisone S 034 A 6.27 S 0.34 S 034 N
Lithium carbonate S 098 A 11667 S 0.39 S 0.39 S 025
Isophorone diisocyanate S 098 N S 0.98 S 0.98 S 0.03
2,4-Diaminotoluene N A 6250 N S 098 N
Sulfasalazine S 3600 S 120 s 780 s 120
Mercuric chloride N A 391 s 195 S 195 S 000
p-Nitroaniline S 0.98 S 1.95 S 1.47 S 2.45 N
Pentamidine isethionate S 391 S 3255 S 3.91 S 391 N
Histamine S 912 A 586 N S 301 S 006
Dimethyl sulfoxide =~ A 391 A 62500 S 6641 S  3.91 N
Chlorpromazine S 391 S 3.91 S 7.81 s 7.8
Nicotinamide A 010 A 11003 S  3.00 S  10.00
romamnde s i N s e s tses s om
Chloroplatinic acid N N N S 1563 S 000
Chlorogquine S 005 S 0.02 S 1000 S  30.00
Dibutyl phthalate S 098 S 1.95 S 3907 S§ 3125 N
Diesel exhaust particles S 39.07 A 4753 N S 6250 S 005
FR167653 S 049 S 049 S 14583 S 12500 N
Cobalt chloride s 391 S 912 S 3.91 S 12500 S 001
2-Mercaptobenzothiazole N N N N S 12500 S 0.20%‘
S R R T EE s
Nickel sulfate S 1432 S 3255 S 25000 S 25000 S 000
Isoniazid S 1.97 N N S 800.00 N
Citral S 03 S 137 N N S 000
2-Aminoanthracene S 0.81 S 5.86 s 203 N S 004
Hydrogen peroxide S 7.82 S 31.25 N N S 0.01
Magnesium sulfate N N S 15.63 N S 000
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Table 4. Modified MITA data IL-2 L R — &% —iE& M)

No Chemicals -2 IFN-y IL-18 IL-8 IL-8 Luc assay
Judge LOEL Judge LOEL Judge LOEL Judge LOEL Judge LOEL
21 FK506 s 0.00 S 0.00 A N
13 Cyclosporine A s 0.00 S 0.00 N N
5 Actinomycin D s 000 S 001 N S 000 S 005
o D e o S X
15 Dexamethasone s 0.01 N S 001 s 001 N
o D e L o
38 Pyrimethamine s 004 N N N
50 Chloroquine S 005 s 002 S 1000 S  30.00
10 Cisplatin s 0.24 S 1.22 N N
24 Hydrocortisone s 034 A 627 S 03 S 034 N
o Mg g B BB e N
e o T : : - —
35 'Nitrofurazone S 0.37 A 3.91 A A 62.50
22 FR167653 s 0.49 S 049 S 14583 S 12500 N
e - e s
2 2-Aminoanthracene s 08 S 586 S 203 N s 004
29 Lithium carbonate S 0.98 A 11667 S 0.39 S 039 S 0.25
17 Dibutyl phthalate s 098 S 105 S 3907 S 3125 N '
27 Isophorone diisocyanate S 098 N s 098 S 098 S 0.03
37 p-Nitroaniine S 0.98 S 1.95 S 1.47 S 245 N
47 Formaldehyde s 171 N S 1563 S 1563 S 0.00
. . T . jou S 2
26 Isoniazid s 197 N N S 80000 N
6 Aluminum chloride s 3.91 S 6250 N N
o oo : S - o ; o T
11 Cobalt chloride s 391 S 912 s 391 S 12500 S 0.01
28 s 391 s 391 N N

Lead(ll) acetate
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