28

phthalate
triclosan bisphenol A  chloroform formaldehyde hexabromocyclododecane
perfluorooctanoic acid

multiple chemical sensitivity

multiple chemical sensitivity




2007

http://search.jamas.or.jp/
index.php 1

PubMed
http://www.ncbi.nlm.nih_gov/pubmed
1

allergic disease, chemical

allergic diseases, environment



asthma, chemical atopic dermatitis,

chemical
995
15 1
18
R
a
25-26 27
1-1 1-2
Takaoka [1] 12-15
8.8 6.1
6 25.7

Yu [2]
IgE

IgE nuclear
factor erythroid 2-related factor 2

NRF2 Glutathione-S-transferase

P1 GSTP1
Wang [3] 3
bisphenol A BPA
3
3 BPA
3 IgE
3 BPA 3
6
BPA
IgE
Wang [4]
phthalate
18
phthalate tumor
necrosis factor (TNF)-a  DNA
phthalate
TNF-

o DNA




Hoppin [5]

19
18 1
21
19 2
11
7 2, 4-D
simazine carbaryl dimethoate

disulfoton zeta-cypermethrin

pyraclostrobin
2, 4D glyphosate
permethrin carbaryl
warfarin
Meng [6] 3-6

p,p"-
dichlorodiphenyldichloroethylene

Carreiro-Martins [7]

C02

volatile organic compounds

1
volatile
organic compounds
API
Mendes [8]
65
143 23% 12%
22%
PM2.5
Particulate matter PM 10

Volatile Organic Compounds VOC

PM10
Tsuji  [9] 4
PCB
PCB
IL-8 mRNA
IgE
PCB 1L-22
mRNA
IL-8  1L-22 mRNA PCB
Buttazzo [10]
23774 carbamates



3.4% benzothiazole 0.65% thiurams
1.75%

paraphenylamine diamine

isopropyl
0.83%

carbamates

phenyl

thiurams

thiurams

Gindtiz  [11]

330 126
38% 204
36.12+ 13.13
182 55%

CD

Filaggrin FLG

Timmerman [12]
CD FLG

506 6.3

1 FLG
Ch 34 Ch 24.3
295 CD 282

FLG
CD
CD 5.71 CD 8.26
FLG CD
CD FLG CD
FLG
Club
cell secretory protein CC16
CC16
CC16
CC16
Beamer  [13]
CC16
34
68
CC16
CC16




Goudarzi [14]

perfluoroalkyl acid

28 32
11 perfluoroalkyl
acids

perfluorododecanoic acid (PFDoDA)
perfluorotridecanoic acid (PFTrDA)

PFDoDA

perfluoroalkyl acids

PFTrDA

b
25-26 27
2
Marshall [15] triclosan
OVA
triclosan

Thymic stromal
Interleukin IL
IL-25 1L-33

lymphopoietin TSLP
-1 TNF-a
IL-1a

TSLP

IL-18 1L-33

CD86'GL-7'B CD80*CD86"
GATA-3'0X-40*IL-4*1L-13"Th2 IL-
17A'CDA'T
TSLP triclosan
IL-1B
triclosan
TSLP

Sadakane [16] benzalkonium
chloride (BZK) povidone-iodine (PVP-1)

ethanol (Et-0H) chlorhexidine
gluconate (CHG)

BZK  PVP-I

IgE
EtOH
IgE
CHG
CHG

He 17 bisphenol A BPA
BPA
Ovalbumin QOVA
OVA
interleukin IL -13
cCcL 2
OVA 1gG1
RAW264 .7
IL-6 CCL2 CCL3 mRNA

IL-5 C-C motif
chemokine ligand

IL-1B



BPA Th2

Mahemuti [18]
bisphenol A BPA

receptor ER

estrogen

BPA

100 pmol/L  BPA
ERB
G-protein coupled
estrogen receptor 30

growth differentiation

NF-kB
thymic stromal lymphopoietin (TSLP)

signal transducer and activator of
transcriptions (STAT)-3, -5, -6

NF-kB

DINP__ NF-kB

Kang [20]
DINP

diisononnyl phthalate

DINP

fluorescein isothiocyanate FITC

Transient receptor potential channels

factor-15 NF- TRP Al 1gG1, IL-6, IL-
B endothelin-1 ET-1 13 TRPA1
interleukin IL -6 interferon gamma-
induced protein 10 NF-kB TRPAL
ER BPA ET-1 DINP
NF-kB
BPA TRPA1
Lee [21] chloroform
chloroform TSLP
Kang [19] diisononnyl phthalate
DINP fluorescein isothiocyanate early growth response-1 (Egr-1)
FITC c-JUN N-
DINP 3 terminal kinase (JINK) extracellular
FITC signal-regulated kinase (ERK)
Egr-1 siRNA
FITC chloroform TSLP
FITC chloroform
Egr-1
IgE IL-4, IL-5 TSLP

DINP




Koike [22]
(HBCD) tetrabromobisphenol A (TBBPA)

hexabromocyclododecane

HBCD ICAM-1
IL-6 IL-8 TBBPA
ICAM-1 IL-6
IL-8 HBCD
TBBPA EGF EGF
EGFR-
mitogen-activated

kinase HBCD  TBBPA

tyrosine
kinase protein
HBCD
NF-kB TBBPA
thyroid hormone receptor (TR)
TR
ICAM-1  IL-6
HBCD  TBBPA

EGFR

c-Jun

TBBA

Formaldehyde
FA

AHR
FA AHR
Jude [23]
FA AHR
FA HASM Rho-
kinase myosin
phosphatase (MYPT1)
FA  HASM

light-chain

Nrf-2

MYPT1

HASM
FA

Nrf-2

[Ca®]i  MYPT1

FA  precision-cut human

lung slices carbachol
HASM
FA  MYPT1
Nrf-2
Rho-kinase
Ca* FA AHR
Ryu [24]

perfluorooctanoic acid ;PFOA

perflurooctanesulfonic acid ;PFOS

2
12
OVA PFOA
PFOS
OVA
PFOA PFOS
PFOA
Devos [25] Methylisothiazolinone

methylisothiazolinone

IFN-y
IgE

methylisothiazolinone

Nishino [26] trimelitic anhydride



(TMA)
2
Balb/c NC/Nga TMA
20 m TMA
TMA
NC/Nga
Th2 Balb/c
NC/Nga
TMA NC/Nga

Wisnewski  [27]
diisocyanate MDI

methylene-diphenyl

MDI-glutathione GSH

chitinase YM-1 IL-

TD1

B B
TDI cyclophilinA
cofilinl ml
B
cyclophilinA
confilinl

Brostrom  [29] TDI

LPA ATX
DI
ATX DI
DI
LPA DI
ATX-LPA
Devos [30] Toluene-2,4-
diisocyanate TDI
AHR
Transient receptor potential channels
TRP A1  TRPV1 CHO
DI TRPA1
TDI C57B1/6

TRPVA1  TRPV1

12/1L-23pB MDI
MDI-GSH
chitinase YM-1  IL-12/1L-233
MDI
414 LyS
MDI GSH

Haenen [28]
DI

toluene diisocyanate

TD1

AHR

ketotifen

TRPV1

AHR
TRPA1

KitWsh/Wsh

TD1 AHR

TRPA1
TD1 AHR




2,4-toluene diisocyanate TDI

T Treg
DI
Treg
Long [31]
BALB/c DI TDI
Treg 4
DI 4,7,9
Treg

CD103, C-C chemokine receptor CCR 6,

cytotoxic T-lymphocyte-associated

protein CTLA 4, inducible T-cell co-
stimulator 1COS , Neuropilin NP -1
TDI
Treg
1D1 Treg
Thl
Pollaris [32]
TD1  methylene diphenyl diisocyanate
MDI
TDI DI
TDI MDI
TDI MDI
IgE
T B
Th2 Thl
DI MDI
DI MDI
DI

©)

26

TD1

01 MDI
50
24
25
1 R

11



DLST(

)
multiple
chemical sensitivity
47
multiple
chemical sensitivity 26 11
47
multiple chemical sensitivity
2 51
47

IgE



47

F S
11/23
11/29 R
multiple chemical
sensitivity
3 47
2
28 9
S
F
multiple chemical sensitivity
IgE
V50/V25
NO

IgE



multiple chemical sensitivity
V50/V25 NO

1,2

multiple

chemical sensitivity



Takaoka M, Suzuki K, Norbick D.
Sick Building Syndrome Among
Junior High School Students in
Japan in Relation to the Home and
School  Environment. Glob J
Health Sci. 2015;8(2):165-77.

Yu J, Ahn K, Shin YH, Kim KW, Suh
DI, Yu HS, Kang MJ, Lee KS, Hong
SA, Choi KY, Lee E, Yang SI, Seo
JH, Kim BJ, Kim HB, Lee SY, Choi
SJ, Oh SY, Kwon JY, Lee KJ, Park
HJ, Lee PR, Won HS, Hong SJ;
COCOA study group. The
Interaction Between Prenatal
Exposure to Home Renovation and
Reactive Oxygen Species Genes in
Cord Blood 1IgE Response is
Modified by Maternal Atopy.
Allergy Asthma Immunol Res.
2016;8(1):41-8.

Wang 1J, Chen CY, Bornehag CG.
Bisphenol A exposure  may
increase the risk of development
of atopic disorders in children.
Int J Hyg Environ Health.
2016;219(3):311-6.

Wang 1J, Karmaus WJ, Chen SL,
Holloway JW, Ewart S. Effects of
phthalate exposure on asthma may
be mediated through alterations
in DNA  methylation. Clin
Epigenetics. 2015;7(1):27.
Hoppin JA, Umbach DM, Long S,
London SJ, Henneberger PK, Blair

A, Alavanja M, Freeman LE,

Sandler DP. Pesticides are
Associated with Allergic and
Non-Allergic Wheeze among Male
Farmers. Environ Health Perspect.
2017;125(4):535-543.

Meng G, Nie Z, Feng Y, Wu X, Yin
Y, Wang Y. Typical halogenated
persistent organic pollutants in
indoor dust and the associations
with  childhood  asthma in
Shanghai, China. Environ Pollut.
2016;211:389-98.
Carreiro-Martins P, Papoila AL,
Caires I, Azevedo S, Cano MM,
Virella D, Leiria-Pinto P,
Teixeira JP, Rosado-Pinto J,
Annesi Maesano I, Neuparth N.
Effect of indoor air quality of
day care centers in children
with different predisposition
for asthma. Pediatr Allergy
Immunol. 2015.

Marshall NB, Lukomska E, Long CM,
Kashon ML, Sharpnack DD, Nayak
AP, Anderson KL, Jean Meade B,
Anderson SE. Triclosan Induces
Thymic Stromal Lymphopoietin in
Skin Promoting Th2 Allergic
Responses. Toxicol Sci.
2015;147(1):127-39.

Tsuji M. Useful biomarkers for
assessing the adverse health
effects of PCBs in allergic
children: pediatric molecular
epidemiology. Environ Health
Prev Med. 2015;20(1):3-11.



10

11

12

13

14

Buttazzo S, Prodi A, Fortina AB,
Corradin MT, Larese Filon F.
Rubber

Northeastern

Sensitization to
Accelerators 1in
Italy: The Triveneto Patch Test
Database. Dermatitis.
2016;27(4):222-6.

Gindiiz O, Aytekin A, Tutkun E,
Yilmaz H. Comparison of European
Standard Patch Test Results of
330 Patients from an
Occupational Diseases Hospital.
Dermatol Res Pract.
2016;2016:9421878.

Timmerman JG, Heederik D, Spee T,
van Rooy FG, Krop EJ, Koppelman
T, Smit LA.

dermatitis in the

GH, Rustemeyer
Contact
construction industry: the role
loss-of-function
2016

of Tilaggrin
mutations. Br J Dermatol.
Feb;174(2):348-55.

Beamer PI, Klimecki WT, Loh M,
Van Horne YO, Sugeng AJ, Lothrop
N, Billheimer D, Guerra S, Lantz
RC, Canales RA,
Association of

Martinez FD.
Children®s

Urinary CC16 Levels with Arsenic

Concentrations in Multiple
Environmental Media. Int J
Environ Res Public Health.

2016;13(5).-

Goudarzi H, Miyashita C, Okada E,
Kashino 1, Kobayashi S, Chen CJ,
Ito S, Araki A, Matsuura H, Ito
YM, Kishi R. Effects of prenatal

15

16

17

18

exposure to perfluoroalkyl acids

on prevalence ofallergic
diseases among 4-year-old
children. Environ Int.

2016;94:124-32.

Marshall NB, Lukomska E, Long CM,
Kashon ML, Sharpnack DD, Nayak
AP, Anderson KL, Jean Meade B,
Anderson SE. Triclosan Induces
Thymic Stromal Lymphopoietin in
Skin
Responses.
2015;147(1):127-39.

Sadakane K, Ichinose T. Effect of
the hand

Promoting Th2 Allergic
Toxicol Sci.

antiseptic agents
benzalkonium chloride, povidone-
iodine, ethanol, and
chlorhexidine gluconate on
atopic dermatitis in NC/Nga mice.
Int J Med Sci. 2015;12(2):116-25.
He M,

Takano H, Nishikawa M, Shibamoto

Ichinose T, Yoshida S,

T, Sun G. Exposure to bisphenol
A enhanced lung eosinophilia in
adult male mice. Allergy Asthma
Clin Immunol. 2016;12:16.

Mahemuti L, Chen Q, Coughlan MC,
Zhang M, Florian M, Mailloux RJ,
Cao XL, Scoggan KA, Willmore WG,
Jin X

alters release of

Bisphenol A exposure
immune and
developmental modulators and
expression of estrogen receptors
in human fetal lung fibroblasts.
J Environ Sci (China).

2016;48:11-23.



19

20

21

22

23

Kang J, Song J, Shen S, Li B,
Yang X, Chen M.
phthalate

dermatitis by activation of NF-

Diisononyl
aggravates allergic
kB. Oncotarget.
2016;7(51):85472-85482

Kang J, Ding Y, Li B, Liu H, Yang
X, Chen M. TRPAl

aggravation of allergic contact

mediated

dermatitis induced by DINP and
regulated by NF-k B activation.
Sci Rep. 2017;7:43586.

Lee H, Bae HC, Kim J, Jeong SH,

Ryu WI, Son SW. Chloroform
upregulates early growth
response-1-dependent thymic

stromal lymphopoietin expression
via the JNK and ERK pathways in
human  keratinocytes. Int J
Dermatol. 2015;54(12):e521-6.

Koike E, Yanagisawa R, Takano H.
Brominated flame retardants,
hexabromocyclododecane and
tetrabromobisphenol A, affect
proinflammatory protein
expression in human bronchial
epithelial cells via disruption
of intracellular signaling.
Toxicol In Vitro. 2016;32:212-9.
Jude J, Koziol-White C, Scala J,
Yoo E, Jester W, Maute C, Dalton
P, Panettieri R Jr. Formaldehyde
Induces Rho-Associated Kinase

Activity to  Evoke  Airway
Hyperresponsiveness. Am J Respir

Cell Mol Biol. 2016;55(4):542-

24

25

26

27

553.

Ryu MH, Jha A, 0jo 00, Mahood TH,
Basu S, Detillieux KA,
Nikoobakht N, Wong CS, Loewen M,
Becker AB, Halayko AJ. Chronic

exposure to perfluorinated
compounds: Impact on airway
hyperresponsiveness and

inflammation. Am J Physiol Lung
Cell Mol
2014;307(10):L765-74.

Devos FC, Pollaris L, Van Den

Physiol.

Broucke S, Seys S, Goossens A,
Nemery B, Hoet PH, Vanoirbeek JA.
Methylisothiazolinone: dermal
and respiratory immune responses
Toxicol Lett.
2015;235(3):179-88.

Nishino R, Fukuyama T, Watanabe

in mice.

Y, Kurosawa Y, Koasaka T,
Harada T. Detection of
respiratory allergies caused by
environmental chemical allergen
via measures of hyper-
activation and degranulation of
mast cells in lungs of NC/Nga
mice. J Immunotoxicol.
2016;13(5):676-85.

Wisnewski AV, Liu J, Colangelo
CM. Glutathione

products with a

reaction

chemical

allergen, methylene-diphenyl
diisocyanate, stimulate
alternative macrophage

activation and eosinophilic

airway inflammation. Chem Res



28

29

Toxicol. 2015;28(4):729-37.

Haenen S, Vanoirbeek JA, De
Vooght V, Schoofs L, Nemery B,
Clynen E, Hoet PH. Proteomic
Alterations in B Lymphocytes of
Sensitized Mice in a Model of
Chemical-Induced Asthma. PL0S

One. 2015 ;10(9):e0138791.
Brostrém JM, Ye ZW, Axmon A,

Littorin M, Tinnerberg H, Lindh
CH, Zheng H, Ghalali A, Stenius

U, Jonsson  BA, Hogberg J.

Toluene diisocyanate: Induction
of the autotaxin-
lysophosphatidic acid axis and
its association with airways

symptoms. Toxicol Appl Pharmacol.

2015;287(3):222-31.

K, Hoet PH, Vanoirbeek JA.
Neuro-immune interactions in
chemical-induced airway
hyperreactivity. Eur Respir J.
2016;48(2):380-92.

Long CM, Marshall NB, Lukomska
E, Kashon ML, Meade BJ, Shane

H, Anderson SE. A Role for
Regulatory T Cells in a Murine
Model of Epicutaneous Toluene
Diisocyanate Sensitization.
Toxicol Sci. 2016;152(1):85-98.
Pollaris L, Devos F, De Vooght V,
Seys S, Nemery B, Hoet PH,
Vanoirbeek JA. Toluene
diisocyanate and methylene
diphenyl diisocyanate: asthmatic

response and cross-reactivity in

30 Devos FC, Boonen B, Alpizar YA, a mouse model. Arch Toxicol.
Maes T, Hox V, Seys S, Pollaris 2015
L, Liston A, Nemery B, Talavera

1-1

HikR4E e % HEELES FLILSY {binE

2012 K Ek SNy ZSENEEE = o

2008 /IS ek Sudineg ZIEIER = RILLTILTEF

2008 #ES Eb SO RERE - -

2007 GHHED ek N RIEIREE - =

2005 @IS Ek Sy REIREE & =

2005 JIIRS Ek ST RIEREE - -

2004  FEDL Er Srud Ny AIENER = =

2004 EHS Eb SwsRG—ILERE o =

2000 Wi ek LTy RIENEEE = RILLTILTER




1-2

2017

2016

2016

2016

2016

2016

2016

2016

2016

2016

2015

2015

2015

2015

2015

2014

2014

2014

2014

2014

2014

2014

2014

2014

2014

2014

2014

2013

2013

2012

2012

2012

2012

2010

2010

2010

2008

Hoppin et al.
Beamer
Timmerman et al
Giindiiz et al.
Buttazzo et al
Mendes et al.

Yu et al.
Buttazzo et al.
Takaoka et al
Meng et al.
Wang et al.
Wang et al.

Tsuiji
Carreiro-Martins

Brostrom et al.

Beko et al.

Hahm et al.

Callesen et al.

Spanier et al.

Peredinsky et al.

Jeong et al.

Chae et al.

Lipinska—Ojrzanowska et al.

Kim et al.

Urbancek et al.

Fathi et al.

Okada et al.

Bertelsen et al.

Shu etal

Takigawa et al.

Jiaetal

D'Erme et al.

Savage et al.

Hashemi et al.

Grandjean et al.

Helmig et al.

Ikeda et al.

nickel sulphate,
potassium dichromate

carbamates thiurams

(pesticide)

(occupational environmental factors)

nickel sulphate, potassium dichromate

indoor PM10

(home renovation)

carbamates thiurams

(indoor environmental factors)
p.p'-dichlorodiphenyldichloroethylene
bisphenol A

phthalate

poly chlorinated biphenyl

volatile organic compounds

toluene diisocyanate

phthalate

(indoor environmental factors)

mono-ethyl phthalate

triclosan paraben

(occupational environmental factors)

(indoor environmental factors)

(indoor environmental factors)

(occupational environmental factors)

richloroethylene

(occupational environmental factors)

(occupational environmental factors)

perfluorooctanoic acid

triclosan

polyvinylchloride

aldehydes volatile organic compounds

trichloroethylene

dimethyl fumarate

triclosan parabens

bleaching powder hair spray

polychlorinated biphenyls methylmercury

ashestos silica organic dust chemical
irritating particle

formaldehude volatile organic
compounds




2017

2016

2016

2016

2016

2016

2016

2016

2015

2015

2015

2015

2015

Kang et al.

Long et al.

Devos et al.

Jude et al.

Nishino et al.

Kang et al.

Mahemuti et al.

He et al.

Marshall et al.

Lee et al.

Anderson et al.

Koike et al.

Sadakane et al.

mouse

BALB/c mouse

CHO cells, mice

human airway smooth muscle cell

mouse

mouse

human fetal lung fibroblasts

mouse

mice, human epidermis tissues

human keratinocytes

mouse

human airway epithelial cells

mouse

FITC

toluene diisocyanate

toluene diisocyanate

trimelitic anhydride

FITC

OVA

OVA

Dp

diisononnyl phthalate

toluene diisocyanate

toluene diisocyanate

formaldehyde

trimelitic anhydride

diisononnyl phthalate

bisphenol A

bisphenol A

triclosan

chloroform

triclosan

hexabromocyclododecane tetrabromobisphenol A

benzalkonium chloride (BZK) povidone-iodine (PVP-I)
ethanol (Et-OH) chlorhexidine gluconate (CHG)




— L
=6 4 e 7 Lle»jjaﬁ%;L\I; s

£ kR e =EEahH- kT HERELIES RS ERE {4 E
5-chloro-2-
methyl-4-isothiazolin-3-one/2-methyl-4-isothiazolin-3-
one CMI/MI  24-

2015 Baeetal normal human keratinocytes - 2|(r)1t|Jt£|(zchIorobenzene DNCB  4-phenylenediamine,
Chloride 2-mercaptobenzothiazole citral hexyl
cinnamic alcohol HCA cinnamic alcohol imidazolidinyl
urea nickel chloride avobenzone formaldehyde urushiol

2015 Devos etal. mice methylisothiazolinone methylisothiazolinone

. . . methylene-diphenyl . "

2015  Wisnewski et al. mice " methylene-diphenyl diisocyanate

diisocyanate

2015 Haenen et al. mice toluene diisocyanate toluene diisocyanate

toluene diisocyanate

2015  Pollaris et al. mice methylene diphenyl toluene diisocyanate methylene diphenyl diisocyanate

diisocyanate

2015 Brostrém et al. human airway epithelial cells - toluene diisocyanate

2014 Ryuetal mice OVA perfluorooctanic acid

2014  Maiellaro et al. rat OVA formaldehyde

2014  Nayak et al. mouse toluene diisocyanate toluene diisocyanate

2014 Lietal mouse FITC dibutyl phthalate




FLILTHBNE
Hi R4 E =] EEEY -k wWEELI-FER . EEHE
EEETILIERHE
2014  Sadakane et al. mouse ThE—{tE 5 RS % Dp di~(2-ethylhexyl). diisononyl phthalates
2013  Yamashita et al. mouse T hE—tE 5 RS % OVA/PICL fatty acid
2013 Anderson et al. mouse Pt BT R 4t - toluene 2 4-diisocyanate
2013 Anderson et al. mouse - - dimethyl carbonate
2013  Anderson et al. mouse SEIXRE OVA triclosan
2013 Givi et al. mouse bone-marrow—derived mast cells COPD - cigarette smoke medium
pentabromodiphenyl ether mixture.,
T mouse splenocytes, bone marrow—derived dendritic FLLE— s . octabromodiphenyl ether mixture.
cells decabromodiphenyl ether mixture,
hexabromocyclododecane, tetrabromobisphenal A
. organic chemical components of diesel exhaust
2013  Sadakane et al. mouse T hE—{E R S % PICL .
particles
N alkylphenols 4—nonylphenol. 4-tert—octylphenol.
2013 Sadakane et al. mouse T hE—tE 5 RS % Dp
4-tert-butylphenol
2012 Franko et al. mouse SEIRE - furfuryl alcohol
2012  Guo etal mouse SEXRE QVA di~(2-exylhexyl) phthalate
mouse peripheral blood mononuclear cell-derived di—(2—ethylhexyl) phthalate, mono—{2—ethylhexyl)
2012 ltoetal - —_
dendritic cells phthalate
2012 Jia et al. human keratinocyte cell line (HaCaT). R 4 - trichloroethylene &M {LE
2012  Kawano et al. mouse SEXEHE Df acetaldehyde
rat cell line derived from basophilic leukemia cells
2012 Kennedy et al. - ? 4-tert-octylphenol

(RBL-2H3)




FLLSTHBNE
H AR 4F =5 =Rk HRELI-FE - L E
2012  Nakajima et al. mouse SEIES OVA bisphenol A
2012 Palmer et al. rat basophilic leukemia mast cells (RBL-2H3) FTLIL¥—{EEE%  DNP-BSA triclosan
2012  Satou et al. mouse ThE—{E RS 4 PICL xylene
2012  Sibilano et al. mouse and human mast cells - - 6—formylindolo[3.2-b]carbazole
2012  Wagner et al. rat SEXZEE OVA ambient, concentrated PM2.5
2012  Yoshida et al. pregnant mouse SEIES OVA urban particulate matter
2011 Samuelsson et al. mouse I 5% - diphenylthiourea
2010  Antonios et al. human dendritic cells FERbE R RS % - nickel sulfate
2010  Bleck et al. human bronchial epithelial cells—-myeloid dendritic cell SEZMEE - diesel exhaust particles
2010  Hung et al. dendritic cells (mDCs) from five subjects - - nonylphenol, 4-octylphenol
2010  Inoue K et al. mouse. bone marrow—derived dendritic cells SEIEE OVA single—walled nanotubes
2010  Kobayashi et al. mouse - OVA trichloroethylene
2010 Koike et al. mouse. bone-marrow~derived dendritic cels. TE— R % Dp diisonoy| phthalate
splenocytes
2010  Larson et al. mouse FERb RS % FITC dibutyl phthalate
2010  Smelter et al. human airway smooth muscle gjﬁﬁﬁ%{ﬁﬁu - cigarette smoke extract
tungsten. tungsten carbide. cobalt, tungsten carbide
2010  Stefaniak et al. mouse peritoneal monocytesartificial, lung surfactant z:fiﬁimﬁ\ S - andgcobart poiders. spray dryer, post—:intered

chamfer grinder powders




2

FLILTFoHBNME
kR EE EEBREY- Mk HERELI-FRE LR B fe¥hE
2009 Hirasawa et al. mouse ThE—1E RS % FICL 12- O-Tetradecanoylphorbol 13-acetate
2009  Inoue K et al. mouse, bone marrow—derived dendritic cells SEXER OVA multi-walled nanotubes
2009 Koike et al. e selenocytes. bone marrow=derived dendrite 2| v gm — di~(2-ethylhexyl) phthalate
2009  Shigeno et al. mouse Pkt R RS 48 FITC dibutyl phthalate
2009  Zhang et al. rat SEETHES - trimellitic anhydride aerosol

OVA : ovalbumin, PICL : picryl chloride, FITC : fluorescein isothiocyanate, Dp :

Dermatophagoides farina, DNP : dinitrophenyl, BSA : bovine serum albumin

Dermatophagoides pteronyssinus, Df :



