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Multi-ImmunoToxicity assay validation
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particle (DEP) PM2.5 IL-8
adverse outcome
AOP 1 26 28
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MITA AOP
IL-2




18-22 NEDO
Jurkat INF-y  IL-2 G3PDH
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/ IL-13  IL-8

24
26 3
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(Kimura et al., 2014)
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Water-soluble Dexamethasone (Dex), Cyclosporin
A (CyA), Tacrolimus (TAC), 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), lonomycin(lo),
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
Sigma-Aldrich Aluminum chloride,
Ethanol, Magnesium sulfate, Methanol, Nickel
sulfate, Sodium lauryl sulfate, Lithium carbonate,
Mercuric chloride

Hydrogen peroxide

Deoxyspergualin

Jurkat T #2H4 IL-2, IFN-y,
GAPDH THP-1
TGCHAC-A4 THP-G8
IL-1B, IL-8, GAPDH ( 2
IL-2 IFN-y
T Jurkat
IL-2 SLG
IFN-y
SLO

GAPDH

SLR
#2H4 (Saito et al., 2011)
IL-1B8
THP-1 IL-1pB
SLG
GAPDH SLR
TGCHAC-A4
IL-8 THP-1 IL-8
SLO
GAPDH
SLR
THP-G8 (Takahashi et al., 2011b)
TGCHAC-A4
(Katoh et al., 2004)
1 2x10°  #2H4
1 5x10*  TGCHAC-A4
THP-GS8 96-well
(Greiner bio-one) 37
5%CO, 1 # 2H4
25nM PMA  1uM Io
(PMA/lo) TGCHAC-A4 THP-GS8
100 ng/ml LPS 37 5%CO, 6

Tripluc luciferase assay reagent (TOYOBO)

10
SLG SLO SLR
2
(SLG-luciferase
activity  (SLG-LA) SLO-luciferase  activity

(SLO-LA) SLR-luciferase activity (SLR-LA))

SLG-LA SLO-LA SLR-LA
normalized SLG-
luciferase activity(nSLG-LA), normalized SLO-

luciferase activity(nSLO-LA)

Y%suppression
% suppression = (1- nSLG-LA
nSLO-LA/ nSLG-LA

nSLO-LA) X 100
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MITA data set 60
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3
%suppression (D)
Student’s t-test IL-8 Luc assay modified MITA
data set
IL-8 Luc assay
IL-8 mRNA THP-G8
Jurkat THP-1 MRNA
3x10° Jurkat THP-1 validation
1 PMA/Io THP-G8
100 ng/ml LPS 37 6 16 IL-8 promoter luminometer
Isogen (Nippon gene) total RNA
80
RT-PCR (Takahashi et al., 2011b)
TaKaRa RNA PCR Kit (AMV) (Takara Bio Inc) ~ (Kimuraetal., 2015) MITA data set
total RNA DNA(cDNA) IL-8 Luc assay
Mx3000p QPCR System (Stratagene)
RT-PCR
GenBank
Primer Express 1.0 (Applied Biosystems)
SIGMA GENOSYS cDNA
10ng

400nM TagMan probe 60nM ROX 30nM, Brilliant
II Fast QPCR Master Mix (Stratagene)

95 2 95 5
60 20 45
GAPDH
A A Ct
C.
MITA data set MITA data set
Wagner  Fluorescent Cell Chip assay (FCC) ~ 1MITA data set Table 1
MITA data set

46 (Wagner et
WHO

al., 2006)



Guidance for immunotoxicity risk assessment
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particles (DEP) (FA) dibutyl
phthalate 60 data
set WHO Guidance Case-Studies

MITA
IFN-y
DEP FA Thl

IL-2
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MITA data set (Table 1)
MITA CoCl, NiCl, isophorone diisocyanate
1L-8
Dex hydrocortisone
FR167653 (p38 mitogen activated kinase
(MAPK) )
MITA

3)Modified MITA

MITA LPS
IL-1p  1L-8
modified MITA
IL-8 OECD test guideline

validation
IL-8 Luc assay

Table 2 IL-1p
IL-8 Luc assay
4) Modified MITA
Table 2 1L-8
(Table 3) IL-8

Luc assay

IL- 8 Luc assay
Dex hydrocortisone FR167653

MITA
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IL-2
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IL-8 IL-2
IL-1B

1-1) IL-2

Table 2 IL-2

LOEL(lowest observed effect

level)

Table 4 IL-2

LOEL 1 LOEL<0.1 2

LOEL<1.0 3  LOEL<10 4  LOEL<100 5
LOEL<1000 6 7 IL-2

Dex CyA Tac SLE
chloroquine 1 hydrocortisone 2

1-2)1L-2 IFN-y
IL-2 IFN-y Thl
Table 2
IL-2  IFN-y
IL-2 41
12 IFN-y
29 4 IL-2
IFN-y
IL-2
IFN-y
IL-2
7 IFN-y
IFN-y
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IL-2

2- IL-8 Luc assay
IL-8 Luc assay

(Kimura et al., 2015; Takahashi et al., 2011a)
Table 2 IL-8 Luc assay
LOEL (Table 5)



hydrogen peroxide diesel exhaust
particles (DEP) reactive oxygen species
sodium lauryl sulfate (SDS)
IL-8 Luc assay

applicability
domain
2-2) PM2.5  IL-8 Luc assay
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PM2.5.
(Watanabe et
al., 2014) PM2.5
THP-G8

(Watanabe et al., 2015)
400 2012 2013 2
peak expiratory flow (PEF)
PM2.5 THP-G8
IL-8
PM2.5
IL-8 - PEF
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PM2.5

IL-8

etal., 2013)
THP-1 IL-8
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lipopolysaccharide (LPS)
Toll-like receptors (TLR 1, 2, 4, 5, 6)
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NLR 1,

IL-8 Luc assay IL-8

IL-8
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Table 5

p38

MAPK FR167653  Dex

p38 MAPK
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T
IL-12RB2 IL-4Ra4 gpl30
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Th17

(Letourneau et al., 2009) (Liao et al., 2011)
IL-2

IL-2 KE
T AOQOP
IL-2

dimethylthiocarbamate (DTC) (Pyatt et al.,
1998) AG-018986 (Lee and Jessen, 2012)

(CH3HgCD) (Colombo et al., 2004)
Propanil (3,4-dichloropropionanilide (DCPA)
(Lewis et al., 2013) (Salazar et al., 2008)
Colombo et al., 2004) 1L-2

DTC NF-kB
p38 MAPK CHsHgCl
DCPA STIM1 CRAC

calmodurin

AG-018986
ERK1/2
NFAT
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IL-8 Luc assay
ROS IL-1B
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hydrocortisone 2
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1
pyrimethamine digoxin
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IL-2
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