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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)
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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
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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)
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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
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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 :
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20.8+ 1.25
10

9
21.1+ 1.37

19

sick house

20 56+ 1.13

9

Fresh Mint, Tropical Tuberrose,

Peach Mango, Zakuro, Tea Tree, Rain
Forest, Marjoram, Lavender Silk, Jolly

Orange

- VAS

MRI
MR1 SIEMENS
MAGNETOM Trio A Tim System 3T
EPI TR2500ms TE30msec
Slice 42 FA90 3mmx 3mmx 3mm
Ascending
6

SPM12 Wellcome Trust Center

for Neuroimaging

Slice timing

realine T1

coregistration



EPI1

8mm smoothing

EPI
volume

realign 6
volume regressor

F uncorrected
p>0.001 VOl

Medial Prefrontal Cortex
(MPFC) VoI MPFC

x=-10, y=58, z=2(Li et al.,2012,

Frontiers in Psychiatry)

VOl MPFC
volume
regressor
MPFC T
MPFC
One-way ANOVA
corrected
p>0.05
uncorrected p>0.001
Network Based Statistic Data

Processing Assistant for Resting-State
TMR1(DPARSF) ROI AAL
166
ROI

166

(MPFC)
(PCC)

MPFC PCC
MPFC PCC

MPFC

Network Based Statistic

FFG-Putamen-thalamus
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Okada R, Nakagawa J, Takahashi
M, Kanaka N, Fukamauchi F,
Watanabe K, Namatame M,
Matsuda T. The deaf phonological
representations in visually
presented verbal memory tasks.
Neurosci. Res. 2015 Accepted.

Ito T, Matsuda T, Shimojo S.
Functional Connectivity of the

Striatum in Experts of
Stenography. Brain and Behavior.
2015 Accepted.

Takahashi H, Matsuda T. A
critical evaluation of current
social neuroscience knowledge
and new directions in

understanding social behavior.
Neurosci, Res. 2015 Accepted.
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Okada H, Matsuda T. How sound
symbolism is processed in the
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Mimetic words. PLoS ONE. 2014,
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corrected p>0.05

Figl.
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Fig4. uncorrected p>0.005

Fi gs. uncorrected p>0.005
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23~25

23~25

602

# 1 BUTOENREERHHE

602
4
(DSD-BPE/DNPH"-?, DSD-TEA, DSD-NH; ¥, VOC-SD)
24 55

1-4)

EREEEEY EREBEEE RS o B iIgE HE
RIL7ILTER TOOueg/m EFNBARELH T 2 ERERE~NDORK 1997.6.13
MLTY 260ug/m E FRAREICH 1T 2 HRTERAE R O ETEREADE 2000.6.26
FyLY 870ug/m FIRS v NEAREICH T 2 HEROPIRFRRAFEADHE 2000.6.26
NSYIOARYEY 240ug/m E—S LABRORBICH T ZHEROBHEEADTE 2000.6.26
IFIRVEY 3800ue/m NURKRUTY NBARBICRTZFARROBHEADEZE 2000.12.15
ZFL Y 220ug/m Sy NRARBICH T ZMOFBADZE 2000.12.15
ZALEYRZ 1pg/m B7 v MEORBICE T 2HEROHBRENDHER OH4E RN D 2000.12.15
INBDEE 0. 1 ug/m BFHRE
TINBY-n-TFI) 220ug/m By MEORBICH T 2FEROATESDBERFZEDOHE 2000.12.15
FRITHY 330ug/m C8-CIBRAYD S v MEORRBRICH T 2D 2001.7.5
FATI )Y 0. 29ueg/m Sy rBARBRICHIFZMPROKMIKTY Y TIF T —EEEADELE 2001.75
7z /THhILT 33ug/m Sy hORORBICEFZAVYIRTS—EEEREANDEE 2002.1.22
FERZILFTER 48pug/m’ Sy hORSEREICH T 2ERES FRAOTE 2002.1.22

F 2 ENRERSHMEOWIE & B

“ ENEEREHE .
(s FRRERIE e
(#H17)
FULv 870 pg/m® 200 ug/m’
TFIILR B 3,800 ug/m® 58 ng/m?
DBP (Z# )V —n-7"F L) 220 pg/m’ 17 pg/m?
DEHP (7 XMk -2-TF L~Fy V) 120 pg/m® 100 g g/m’
2-TF )L-1-~FH ) — )L 130 pg/m’
T )= 240 pg/m’
K1 _ S A
TXIB(2,2,4-RNAFL-1,3-~0 B 100 1 g/m’

A=A T FL—])




; 602 . (u g/m®)
Winter (n=602) Summer (n=602)
Compound Indoor air Outdoor air Indoor air Qutdoor air
mean median max. mean median max. mean median max. mean median max.
formaldehyde 13 11 58 1.7 1.5 8.5 34 27 220 4.3 3.8 20
acetaldehyde 21 15 230 2.3 2.2 14 19 13 210 3.4 3.1 11

propanal 4.1 25 62 0.5 0.4 6.1 7.4 5.3 37 1.2 1.3 3.8
valeraldehyde 0.8 0.6 11 0.4 0.4 4.1 1.9 1.3 35 0.3 0.0 3.3
i-valeraldehyde 0.5 0.0 9.3 0.3 0.0 3.8 0.1 0.0 4.6 0.0 0.0 1.5
hexanal 3.2 24 23 0.5 0.1 4.6 7.0 4.2 110 0.4 0.0 7.8
heptanal 0.8 0.8 9.3 0.6 0.8 5.4 0.7 0.0 7.6 0.1 0.0 2.9
octanal 1.0 1.0 7.5 0.7 0.9 9.2 1.6 1.3 13 0.3 0.0 8.0
nonanal 4.3 3.1 33 1.5 1.4 14 12 11 37 5.5 5.5 14
decanal 1.4 1.3 32 1.1 1.3 6.9 3.7 3.5 15 1.0 0.0 8.8
acrolein 0.8 0.5 8.5 0.3 0.3 1.2 0.9 0.8 4.8 0.2 0.0 1.4
crotonaldehyae 0.5 0.4 18 0.3 0.4 2.2 0.2 0.0 18 0.1 0.0 1.6
2-nonenal 0.6 0.1 5.2 0.5 0.0 7.8 0.3 0.0 3.4 0.1 0.0 3.0
benzaldehyde 0.8 0.7 25 0.4 0.1 6.9 1.3 0.9 16 0.1 0.0 2.6
o-tolualdehyde 0.8 0.0 61 0.4 0.0 4.8 0.2 0.0 13 0.1 0.0 2.6
m+p-tolualdehyde 1.0 0.8 120 0.6 0.6 6.9 1.9 1.6 15 1.0 1.0 8.0
2,5-DMBA 0.9 0.9 11 0.9 0.9 7.0 2.6 2.2 19 2.6 2.2 17
acetone 27 14 2500 4.7 4.3 34 22 14 490 4.9 4.2 30
2-butanone 1.3 0.9 23 0.7 0.6 9.0 1.7 1.2 99 0.6 0.6 4.1
hexane 2.8 1.6 160 1.7 0.9 97 3.5 1.6 240 1.5 1.0 72
heptane 3.9 1.1 250 0.1 0.0 9.5 2.0 0.0 68 0.1 0.0 9.3
2,4-dimethylpentane 0.1 0.0 2.9 0.1 0.0 38 0.0 0.0 2.4 0.0 0.0 2.1
octane 2.8 0.6 110 0.1 0.0 8.1 2.0 0.0 110 0.1 0.0 13
nonane 11 1.2 460 0.9 0.4 42 6.6 0.0 540 0.4 0.0 110
decane 13 2.9 420 2.5 1.4 85 7.8 1.5 320 2.2 0.0 170
undecane 19 5.0 580 5.3 22 160 18 8.2 310 2.3 0.0 230
benzene 2.3 1.7 19 1.6 1.3 6.3 1.3 1.0 14 1.0 0.8 10
toluene 9.6 6.8 370 5.5 3.2 150 12 6.4 330 7.0 3.9 94
ethylbenzene 5.3 22 710 1.6 1.2 23 4.4 2.3 240 1.5 1.4 13
o-xylene 3.4 1.5 120 1.0 0.8 11 2.6 1.4 77 0.5 0.0 20
m,p-xylene 8.2 3.7 430 2.5 2.3 21 5.8 29 180 1.8 1.5 45

1,2,3-trimethylbenzene
1,2,4-trimethylbenzene
1,3,5-trimethylbenzene

trichloromethane 0.7 0.4 16 0.2 0.0 6.7 0.7 0.0 16 0.1 0.0 1.5
carbon tetrachloride 0.0 0.0 4.7 0.0 0.0 1.1 0.1 0.0 1.7 0.1 0.0 1.1
dibromochloromethane 0.1 0.0 12 0.0 0.0 0.0 0.0 0.0 6.7 0.0 0.0 1.2
1,2-dichloroethane, 0.0 0.0 9.4 0.0 0.0 0.0 0.2 0.0 1 0.0 0.0 0.6
1,1,1-trichloroethane 0.1 0.0 26 0.0 0.0 2.0 0.2 0.0 40 0.0 0.0 0.5
1,2-dichloropropane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.4 0.0 0.0 0.0
trichloroethylene 0.1 0.0 25 0.0 0.0 3.3 0.0 0.0 1.9 0.0 0.0 0.9
tetrachloroethylene 0.4 0.0 45 0.0 0.0 3.3 0.2 0.0 18 0.0 0.0 3.9
p-dichlorobenzene 31 1.4 2100 0.5 0.0 38 120 4.3 13000 3.7 1.1 200
ethyl acetate 5.4 1.2 780 0.5 0.0 29 8.5 0.0 650 0.2 0.0 23
butyl acetate 3.8 1.4 220 0.3 0.0 9.7 6.2 0.0 410 0.2 0.0 16
a-pinene 5.6 1.3 180 0.2 0.0 46 30 3.7 1900 1.2 0.8 17
d-limonene 24 13 440 0.6 0.0 31 17 7.3 260 0.5 0.0 54
ozone 1.7 1.1 27 34 32 160 10 7.2 62 34 33 88
formic acid 54 21 440 13 9.9 92 28 24 240 15 14 51
acetic acid 93 84 330 38 33 150 130 97 840 39 37 100
hydrogen chloride 2.7 0.9 150 2.9 1.0 54 1.9 1.3 150 1.6 1.3 18
nitrogen dioxide 220 56 2000 28 20 380 13 9.7 99 11 9.2 83
sulfur dioxide 2.2 0.7 480 2.4 1.4 42 0.6 0.5 7.2 1.2 0.7 13
ammonia 16 12 350 5.0 3.8 18 37 28 1000 9.9 8.8 36
temperature (°C) 17 18 27 4.7 4.9 21 28 28 35 26 27 31
humidity (%) 48 48 81 59 60 93 63 63 86 74 74 94
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1) Uchiyama, S., et al. Anal.Chem. 2009; 81:
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2) Uchiyama, S., et al. Anal. Chim. Acta 2011;
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3) Yamada, T., et al. Atmos. Environ. 2012; 54:
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Kunugita N. Gaseous chemical compounds in
indoor and outdoor air of 602 houses
throughout Japan in winter and summer.
Environ Res. 2015, 137:364-72.

Azuma K, Uchiyama I, Uchiyama S, Kunugita
N. Assessment of inhalation exposure to
indoor air pollutants: Screening for
health risks of multiple pollutants in
Japanese dwellings. Environ Res. 2015,
145:39-49.
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Environ Occup Health. 2015, 70(6):341-53.

2015;70: 249-258.

2015;64:55-63.



(©)

€))

O]

®

*

®

(©)

, 2016;
26(1): 9-19.

Inaba Y.
Nationwide survey of chemical compounds

Kunugita N, Uchiyama S,
in indoor and outdoor air in Japan using
diffusive sampling devices. National
Institute for Studies
(NIES) and University of Public Health
(UPH) Joint Symposium in 44th Myanmar
2016.1.5-9,
Yangon, Myanmar. Programme and Abstracts.
p.86.

Environmental

Health Research Congress.

trans-1,2- 2- )

27

2015.12.3-4 27
p.63.

74
2015.11.4-6
2015;62(10 ):564.

LC-MS/MS

24
2015.6.24-26
(DVD-ROM) .

24
2015.6.24-26
(DVD-ROM) .

Q)

©)

©))

(10)

24 2015.6.24-26
(DVD-ROM)..
24
2015.6.24-26 (DVD-ROM) .
2,4-
28
2016. 12.
15-16 p.58-59.
28
2016. 12. 15-16
p.70-71.
25 2016.6.8-10
p.135.



27~-28

svoc
svoc
PVC
svoc
svoc svoc
27 PVC
svoc svoc
28
svoc 27 PVC
2EIH DEP C16 DBP DEHP
2EIH DEP DBP DEHP 100 DEHP
DEHP
28 svoc
DEHP 11000
ng/m2 DEHP 30%
DEHP
60%
svoc
svoc
A
(VVOC)
(VOC)

1-5) (SVOC)




6 SvOoC

svoc
7)
PVC
svoc
PVC
svoc
PVC
svoc
B
1 27
5 PVC svoc
PVC svoc
8)
(ISA1904) 24
svoc

PvC

D6(
) BHT(
DBP( -n- ) DEP(
) C16( ) TBR(
) TCER( (2-
) TPP(
DBA( ) DOA(
) DEHP( -2-
) SVOC11 SvoC
DEHP
2E1H(2- -1- )
12
2 28
PVC 0
3
PVC
SvoC
SvoC
svocC
PVC
svocC
Tenax TA
27
PVC
0
PVC



25 3 5
25 cm?
C
1 27
PVvC SvoC
PVC 2E1H DEP
C16 DBP DEHP 2E1H
DEP DBP DEHP 100%
DBP DEHP
DBP
0.42 1.52[pg/(m? h)]
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