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Abstract

In this review, we examine house dust and its effect on inhabitants’ health.
Residential house dust includes components from plants, pollens, microorganisms,
insects, skin flakes, hairs and fibers. It also includes materials contaminated with
chemicals from combustion, furniture, interior materials, electronics, cleaning
agents, personal care products. Nowadays, most people spend their time indoors.
Thus, dust is an important medium of exposure to pollutions. According to United
States Environmental Protection Agency Exposure Factors Handbook, the
estimated amount of dust ingestion is 30mg/day for adults, and 60mg/day for
children over 1 year of age. Since 2003, we have been conducting epidemiological
studies to find the association between the indoor environment and the inhabitants’
health. The levels of mite allergens, endotoxins, and j -1,3-p-glucan in house
dust were measured as biological factors. Semi volatile organic compounds

(SVOC) such as phthalates and phosphate flame retardants (PFRs) in dust were
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also analyzed. As a result, we found that the ORs (95%CI) of nasal and optical
symptoms of sick building syndrome (SBS) were 1.45 (1.01-2.10) and 1.47
(1.14-1.88), respectively, when there was a 10-fold increase in the levels of mite
allergens. There was no association of mite allergens with allergies. Endotoxins
and B-1,3-p-glucan did not show any association with SBS. Regarding SVOC,
increased levels of phthalates and PFR increased the risk of allergies. The
association between phthalates and increased risk of allergies was clearer among
children than adults. There were no gold standards of dust sampling and
pretreatment methods. Thus, caution is needed when comparing findings of

various studies. Methods should accurately reflect exposure levels.

XF—U—R:NADRERAN F=T LA = R bhF B-1,3-D-Glucan,
MR IEAEIEAEY.
Keywords: house dust, mite allergen, endotoxin, B-1,3-p-glucan, semi volatile

organic compounds



1. #5 (L HID)

EREPEALTEIREZICENT, A2 DZ LT T ORFHO 90%% H £
W, F, REEATEHB I 1), ->T, ERAEMONT ZF X T
ZEREWMATERERBRER L RDL, "V AL X MI, MW, k. BED.
fa . b, e, Boo- RKE - BEOBA R ETHEKRIND, £/ ¥ A M
TITBRBEA . RS - LA - i dh - BAERE - e Al - N—Y T AT T
MM ERINOELARILTHERGENTBY  ZFOGEMIITA 7 A
AN, BADRBEICEL > THERESERD(2, 3), 7 AV W AREEHEE
% 7T (United States Environmental Protection Agency: USEPA) 23 %174 %
Exposure Factors Handbook TiZ.1 H ®/nv 2 % 2 M EU& 13 K A 30mg/day.
1 Eo+ 26 Tik60mg/day & L CWA(4)FilE LImX A DO N,
BIOREBBIZMZ T, FELICBL TR, KTHES, TWEOICAR
H.RIZHEELTZBDERRDEWVWSTATEIIC L > T, L RATH-TH
B, L2 FREFECOVWEFANEAIRCANRD Z LI > TRAE
FENEZ D (4,5),

NJAFTANMIEEN, BREZENREINLIWE L LTI, ¥=T L L
FURXERE., MELEOBEY., It E0oESRE. ZRIFERRILKFA
( Polycyclic aromatic hydrocarbons: PAHs ) . % i % ¥ H #% It & W
(Semi-volatile organic compounds: SVOCs) & L T7 X /L= A7 LY
AT =2 /)= NVEBREDT T AF v 7 Al ALK HEALA, 7 mL e R R
EDV URBEIE U CREEBRA REMEAEIG R E (Persistent organic
pollutants: POPs) & LCHI LN DX A A X U, HIERBIE, A7 v &
e, RERERF 2N NETICHESNTVD (), HH HIX. 2003
FERYVENRE EEEEOMEBICE T 2EFMEL EHMiL(6), ¥ A FfoD
=T LG v AEWE KRS . SVOC Z#lllE L CTE/z, £ Z TABRTIE
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INOEZMIEDORKRNPO BNV AL XA MIERZE T, EREREEL L

Ty I N7 RAEERERLT LA —ER L OEICOWTHENTT 5,

2. TNEFTOMREOMEL XX MHIHEMEDOHSHIZONT
2. 1. %%

FTxlx, 2 o0FEMERNRICEFH LI LT, 1 DDOFAEIL, B
FREEEZZIC, LR, 5. 4 5B, KRBk, FiL, BN o 4 6 Hilk
THEM UL (LT, HEAEMRE), 2003FIC_X—RATF7 4 VAL LT, £
6 F R O F & T(ET 6080 #iFa [THEMRAPH »oEAERICHEL, B
MM A EAI X L, MAEENEN TERL 2282075, RENGELI
TeEZITIE, 22004 000 3FEK L CAHHMIC L 2EERERAEZ I L
7=. PRE M. 2004 4 425 fiF . 2005 4 270 #F, 2006 4F X 186 #F TH 5,

2 OHOMEIX, PEAENFZIZLTWD (LLF, F#EH#A), 2008 FI2/h
FRICT Ze—F L, AL, B, mE. Kk, @ o2E 5 #Hio 22 FH
INNE/NFRET . A RE 10816 A O B IS R A B 2 BT L 7o, ALIR T T
2009-2010 LM EAHE LN FHEO AT 128 a4 aiMl L7z, Z OF& TIX,
FEPMEETLI2HEEL LT REIRBELLEESPCEAGEELTENTEY
ZORIDHOMELITIRESERLIFATH D,

B AL T R TIMEE R P REBREFZHR - EPHMEOMMLER
SV RNCERFOMBEZEESIZBOWTCER - ABEALATHY ., Z2IMEFDOFE

BEEEGETEmBmLTWD,

2. 2. "NTRAX A NDILE
LEEZOFEMNPO.2PFTONTAFX A NENELE, TIREX X R T,
KemBIOKRE 3B amdE ) BIEWEFT (BASCHOR FTERE) b ILE
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L7 ™MREEZZAN] 12, KE3BmEybEWWM, FE, h—F L — L,
BEREMNOIELEZ, WTHOX AN AN T 427V —F—IZHEHADOHX R

MEBRZEEL T HEEDPNEL TV WNELENAT XXX F0 6

N

ZOF, R, k. R BWEREOBEENEZRVIRE, ARICANTE

A1 -20°C THRAF L 72,

2. 3. X=T VAT DO

EEL-Z A % 300um D55 WI2HIF. 5 mg @ Fine dust (150 A v &
2 ZEELEME) »batra vk X = Prea v =FhENON
=HARPR TH % Derfl, Derpl BLONZ DO Derl X =7 L7 &t
U CHE @ REAM I V7 (& TR, 0.1 g/g fine dust) (7,8), K7z, &=
TVUVALE L DOHHIE, =T LAZ 2 Der plflfllEFx v b (=F = F &K
A& 4E) &2 MW T, ELISA ¥ (Enzyme-Linked Immuno Sorbent Assay) (C

T=F=F/EKRAAStE (ZFER) %ML,

2. 4. Endotoxin & X U B -1,3-D-Glucan ® 45 #r

N AL AN H AR L, Endotoxin (XY AR ES-2 VT A NY
a— (fEMiETH) & ¥ /) A—%—ET-5000 # W CEE L, B
-1,3-D-Glucan {&, £ =Y —AF—AF vy MLV~ 7 mn T L —bh-B A%
TAYIZETIT2l, WTFRLOERS, FGMERXSHEAAA T AT 41
AT AEE (RBRO) T L 72(9),

2. 5. ZHANLNBT AT ILVEBIO®) VBB NY 2T IVEOSHT

S LZ25mgO A A T b rEMx CBRBEEME L, BL0%O LT



% gas chromatography-mass spectrometry (GC/MS) Selective lon Mode (SIM)
& % X gas-chromatography-flame photometric detector (GC/FD) % v T~
YNV AT VI T b, 7V VB AT, VBN T ATV
11 {b&EW & 5T L7 (10-12), Arid, WA R L eptstt v ¥ — (R
) IO RGBS F LB KRR BEERE ¥ — (R 2T

Eh L 7=,

2. 6. FEORINESL 7 Z VT 2T VIENHY O 5T

FEPETIT, A —FOROARy MREWE L, REBET O 7 2 )L
= X7 VAW L. B -glucuronidase/arylsulphatase TZ v 7 o U A &
YIkk L7z o5, N-methyl-N-(tert-butyldimethylsilyl)-trifluoroacetamide #% & 1k,
ATV, GC-MS(SIM)IZ T, ™ e J @) K F B ik = R gy B & & o &

— (KBRFF) (2 T3EM L7 (13),

2. 7. BEICEHTIHAAE

Yy ooy AIEGREICE T 5 ERMIE. Andersson I X5y 7 BT 4 v
7 HE G BE O E [H] 55 MMO080 for school (V4:4:) & & TO° MMO40EA (K A) %
MW7z(14), wmE -7 LA F—ICHT 2 BT HEFEEERA TlEmE.
TUAX—PER, 7L AF—MHEE, 7 bR EROBEREE, F
B i £ T iX ISAAC (International Study of Asthma and Allergies in Childhood)

H AKGERR 2 A v 72 (15),

3. XANHRIEEME L (JBEEZEO) @ERE L oMt
3. 1. AEWFEER . ¥=7 L /L4 . Endotoxin. B -1,3-D-Glucan

NDAFTARNPEX =T LIVT ey 7N REFERBLOT L X —
EORMEIX, HESTEREICTHmIT Lz, Der pl ® i H X 46.8%, Der f1
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O Fr 2R 1% 86.9%, Der1 (Derpl & Derfl ®fn) & L TiX 89.4% D FE TH
HEh, P9RE (25%-95%f1fH) % 1.26 (0.44 — 6.93) ug/g dust 72> 7=, Der 1
B0 FIC RS RIS, Yy 2 AT ZAERBEO RIERIS L OIRERD A v X
L (95% EE X M) X £ 1.45 (1.01-2.10), 1.47 (1.14-1.88) T & - 7=(8)
(£1), —H. TVAX—LOREERBEEZTA O LIRS T2(16, 17),
COBERD—DL LTI AMRICBITL2XF =T L7 amh_Elid, ER
DAL EMEINTWD 10 ug/g dust £ HIE L (17), 7L AF —~D ¥
BNRBLONHBBEL XL TE RNl ERNBILLND, o, AUFFRITE
Wit e CH LD T VAFXF—DHLNIEIE =T VAT 2T F574 72X
EANELHITLIRE BICOOIBREOMKER > T Z & HHB L LT
FEALND, K.Yy I AT REGRFEO BIERICOVWTITRK-BOEY -
BN LALZXT L RIERIZOWVWTITAERDLDW - HOW - F I F 735 L
WO TLERPEBEHEOL I, HAHAVEFELELEHSH, HOZOERIIAEL
HEN 2 LWHTEST D, LV TBBITERDOY EERL TWVD, 7 LF—fk
DIERTEH LB, T UALXF—BOFETHEL WL, F=T L L7
VICKDEEBIT LA —~OEBELIIMYELTWVWD, 5T, BETIEYT
VX —ROIERP D203, AT 2L EI Vo ERRIEE L HEIL. IE
WEFEEZTERNE L THEDREZRET ZERNEIO LN D,
Endotoxin ¥ X 0" B -1,3-D-Glucan 12 >WTiE, FEHME L L THRAL -,
Endotoxin (%7 7 AEMEEOMIWEZ MR T 5 U RNEZHE, A VFRKRY H v
517 A KT, Endotoxin W AN i B, FE, FHRAMAEZLEL D EREFEEE
DG STV 5D (18, 19), WICHEERBEFEICID 7 LA —EOmE %
DI EDHATREME S WA I L TUW 5 (20), B-1,3-D-Glucan (% H & O i il BE 1 FF
BENCAFEET D0 RN H O PR SIC@REEEL 4 U D etk

W 5H(20), HEOKRPTHEREZ, ERNPTRVAKTOIT NEmWNI &R
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A TEHL N BN EBEOMBESCEENFET DI LITHT SRR
W, BEEODNERLALFERMETIE, NT AKX AN O H RAE(25-75%) 1F
Endotoxin %% 3604 (2310, 5559) EU/g dust, B -1,3-D-Glucan 7% 332.7 (201.7,
537.4) ng/g dust T, ¥ v 7 "y RJEMREE L OBEEITR O b LR 0o 72(21),
KA Y OFgE & g L T (22-24), H A TIiE Endotoxin, B -1,3-D-Glucan & I
Dipinolelew  JER L DBEEN B LN R Do TR REEN D D, KVERE L
NZIE MRS, WEREE T OHEREVWE VST EADT A T AH

ANDBEELTNDLZENBEZLRD,

3. 2. bR BHREEAKLEY (72 AR ATVE, U U8B
NU =27 V)

R MEAKAAE Y (SVOC) X, #hAA 240~400C & 7 L7 b REOHE
BHEAHILAY (VOC) LV @<, BENTIEHEICH A NPICFEET D, PRk
THEEME, FEHAEL L, EELEIXANOT I ALBIATVE, B
TV vBMN) AT AVEEGH L, 72 VB ATVEDO S b, 4
el EE bk b %V DEHP (di-2-ethylhexyl phthalate) . & X QY% D %
W) & DiINP(di-2-isononyl phthalate)ix, FEicH VU Kl =1 (PVC) ®n]#
HleLTHWOEND, WTNOWEGREAEE KL T, AARTIEHX X M
DIRERFR L~ HLHWEm< (R 2), Zo#EBAE LTI, He=1
BONEMIL, MATEEZICRM TCORMBIZRH L, BARDZ S OFEFE TITAE
RRFLLTHWLENLZERZEZDLND, RKOARL LKL, BESXRIFITH
HObon72HG 60 RERITMHAGMIIRELS 2D, EELOREICIBNTH,
PVC WM EMH L2 WAL LT, ZOMHEHEFTNIK, B, XHo0
2B 1, 2. 3mFTEMaL L, ¥A MO DEHP, DINPIRENE 25 2

ExHE LT 5 (10),



UUB MY 27 VI, SR BA L LT RICHEERNEMSOEM, U
L2 FEM, MR, B, FARLFICHERATWDS, RERE
RANZR DY [ EFR OB EHHIC LY BARTIEBEORIZHERT T > 5% # R A
~EBITLE, FiIZ7e =0 7 OKROGERAE L THWWLHR D TBOEP
(tris(2-butoxyethyl) phosphate) Z 45>, 2 < OWE O ¥ A~ H iR E T K[E .,
RAY  NAF—FTITONERTHREID bERPEORENR &GN -T2 (F
3) (12),

WEFRPEOR KNG, 72 V> 27 )V DEHP RS 10 51272 2
ET L AF—MHREROA y XX, DINP REXSEWI ERT LLX—H
BROY A7 % DINP B X O BBzP (Buthyl Benzyl Phthalate) ¥ & 23 &\ 2
ENT PE—MEBERO) A7 22N ENAEICH T, & 5ITHEENZ
LIZ, MABTo Tt L 15l Eo TRA] 2l LIELE6, &
LTIV T7EANAB AT VIHEOBRENEETH-7- (K1) (25),

—H AU AFZAMPRETEEDPRETOHY  JEEEMANOREIEZEL
ALTEWARW, 22T, PEMATEFELOREZNEL., 72 BT A
TIUVHORPREYRELZWNE LT, $0L& 7XNVBRTZATVEHDHZ A L
HODEHP . FE b ORFICE EF N D DEHP O LU #H ¥ MECPP
(Mono-(2-ethyl-5-carboxypentyl) phthalate) ., 3 X O' 3 -2 ® DEHP X #f# ® fn
(MEHP (mono(2-ethylhexyl) phthalate) ., MEOHP (mono-(2-ethyl-5-oxohexyl)
phthalate) . MECPP) , B8 X VR TR # W HHEE L7 DEHP —HER&E L A
BERMBEEZ R Lz, A, BBzP & %= O # % MBzP (monobenzyl phthalate)
REBIOHE-HIERELOFERMBEZRLE (F4) (13), ZOHR
. XA+ ELDODEHP ° BBZPIRFEFR O —H THDH Z L A2 RIBL TV
%o & HIZ, DEHP, BBzP & LICHIBEBREIIK X A F THIZ 2 b XD & mh

ST XA NFDO T XNV AT VIHBEIIRA A NTIET LA =D R
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JHERTHSTBN MF AL TEAERBERBD N8B L LT
T MEFAPEDBEF AL OIBRBEENSZ N ENE X SN, RPAH
MIRE L OMBENMA A NED BIRF AN TRED R LE —HT D, &
LI, FEBITIRAIDV BHE/ESRIZENZ LIZMA T, KTilES, K
Aol FEADICANDRE KOF A NORALEEENZ N ENE X
b b,

— T, RAREYHEELETLAX-LoBEETIEONLNoT- (£5)
(26), ZOFMAE LTI, RPRBDIZERRELUSNOAEBERZSOH A& D
DIRBFELOMATHFETHY RBP RS EHAIRE WV, —FH ., AT XF X |
DEGRPRERDENREIZIOOIBE —FE T, LV RHME ORE L KB L 72w
BEREZIOND, 1. TUVAX—~ORENRBO LN AT =L E L
T.HX AL DOBEMICEIDRATTORPMR, T LAF—IERELTHELITE
AREENEZLLND, L L, ALV BZ AT VEBBZEICLID T L —%
JESD AT =X LZONTIE, SHICHBMADKLETH 5,

Uy hU o 270220 THE, BB X TNBP R E 2 10 5278 o 2R
Wi B D A v XS 2,85 (1.23-6.59), TCIPP 35 X U8 TDCIPP 2 & 2% 10 {12 72
STHEOT NE—MEEELEOF v XN Z L ZE N 2.43 (1.29-4.61), 1.84
(1.17-2.88) L HEE 72 (WT bk, Flis, TE)ME o, MBEOHK

HO ., XU TR AR, Ny b BREEEHORFE, RERHETHE) (£
6) 27), VMMV AT VB ER CRBERENBRE SN TV DR,
BEHMRICLDEEREBOBRETIZLA LR AHFETRDOONLT LIV
F—LOEPMOER TR ONDI D, MAEZERDILERH D,

4. X A b & HW BRGNS
EFEFITAT AL A N EHWERBREFMOEmMICE N TIE, 2— F
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AR E = REVWRDBEEFER RV, fIIX ¥ A IO 7Y o 7ET
COREORMZNT CERBIEI200, Y7V ZHFTITEZ M ORI
TIHIRBIOM ), 2Er—8HoOHn, Yo7V 7 HEEM (ks
WIZE2WA, SEFM0 ., ), REIIFX (Ay>aTEHID)., &, %k
MTENENLREZLTWVWDA, MMEMOEBE TIZEELZET D,

Fx O TIL, SVOC OB MICE W TRKELER X A N T
25mg ERT D720, BEFICERK 2 AMAREZZEX TH 5V, K
BEPOOY TV TN EE L, KOV EOY TV ETHNT A AR
BME=ZT VAT R R XV U ETIE BEOAFICK T D fEREE T
O TV TOHFN, BBEFIMEL THVWDICITHEI TH A I, AF T

SVOCOphraE TIRAZ AN BXO T EXA N 20 bEERL, T

5w

AN ] LREEEORBREMEN T EX A KD HBETH-TZ & %)

W

Rz, LALLM OMETEMELY A FOBEZFTMANTNDIHED
W REXFZMNIRADO LR EDIRMM N Z L, FTRFICEVIRMZED
LONHNLD27-0BBEFMICEI W E0HEB THDY (CG Bornehag,
Personal communication) . Ziix., % 6 < EN THLZ L2 72 W E1E & Bt
LTWD, - T, BEFMICHND I TV 7 HFTOREICE W TITAE
EHRAXEZBETOLELH LI LEEZOND, T H | JBEE ORFREICEHE
LicZ A bEHWEgiEMEERY 7V v 7 LA MEERER LI
WMEPND D, FEOFKBEENOOIE A ML Al SN ZHEE PERRL
A A MO REERA 8 {LEWIREIZMHE L (r>0.5, p<0.001). #&
HMTIREULTORER—-H LD, EFLEFRBEFTFOX X 2 H D
&, KXV TIEER~TWD (28),

W, A TR L THE LM AETITNELZX A N LIXIRMEY

EBRWTOMNEiTo7=, LorL, <100um b+ DX A DN EEITHKE L
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T MASHARTV, EWnoltlmERHD (29), Mx T, #@i>2&T
ZANPE—(bL, MEMOBRENECICS WZ ERTHEND, BIEFRK 4
I% 300um T > 7= fine dust 1 SVOC 3 #r 2Bt v #L A TV %, 4 1% . fine dust

DIEFH>NE F~OBREZBRL O 500 W& L7,

BT FHEEE IR R RIS CIREERRICE S vy s
N AJEBERICET 2ME =27 v (WETHR) ) 2 RAE75 8% O WEB
N—=TIZAB L TW5(30), ¥=7 L /L% Endotoxin, f-1,3-D-Glucan,
BLOT7ZABz AT VESLY VBN 2 AT VEICEAT LM AR L

TWHDOT, 2EZRNIEEVNWTD D,

BT R A 5 B B SR T T8 e A B A 0 R A A - SRR E PR R R B IF SR K

BELOREEA B i 5 JE# (5C-1151) DB 215 T %M L 7=,

i
ﬁ

PR 72 L
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F1 "N AXRA NP OHX =T L/)VL4 > Endotoxin, B -1,3-D-Glucan &

v I N RAJEGERE, T LLX— L DR HE

W 7% iE SR OR(95%Cl) 51 H
=T VIF Y vy oty REGRE BER® 1.45 (1.01-2.10) (8)
Yy 7oy RJEBRE RSER ® 1.47 (1.14-1.88)
e g b 1.07 (0.64-1.81) (16)
TR — Rk 1.07 (0.73-1.57)
TLAX— g 1.24 (0.91-1.69)
T UL X — P s P 1.20 (0.77-1.85)
Endotoxin N RAEBEEOTAENR ¢ 0.36 (0.10-1.40) (21)

B-13-7)hy oo RAEBERENTIUNER ¢ 2.05(0.61-7.24)

Cl: confidence interval, OR: odds ratio

W85 13 LoglO IRiEHICET LITHEA

L ., M, T LU B F T 9 R TR

PR AR, MR KR, MBOWEED., XU SR A EBE THE
P, FEM, TLAX -, XU SR ATHE
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F2 NUARAXRAPNRTHZLEBT AT IVIEHEE

R R (ugl/g)

(2 35

DEHP BBzP DnBP DINP
K EZ A K
A AR (77 aH A 1107 2 17 139
A A 6 HitJak (i 52 7 25l A5) 759 1.9 19.3 95
i 1190 5 77 -
b NES| 304 21 20 -
Frow—7 858 30 - -
NS 480 13 29 80
k& =k
A AR (77 aH A 2293 4 34 203
H A 6 i sk (i 2% 7 &2t af 45) 854 1.9 20.6 92.3
BB 753 1 20 -
AT —F 770 135 150 40
Fw— 210 3.7 15 -
TNHTYT 990 330 150 -

“CTEXT =2 L
BBzP: buthyl benzyl phthalate, DEHP: di(2-ethylhexyl) phthalate, DINP,
di-isononyl phthalate, DnBP: di-n-buthyl phthalate

(LER(10) & & & I ERK)
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K3 NUAXALNRY BN T ATV

( H1 f5ic)

i R 2 (ugl/g)

TNBP TCEP TCIPP TBOEP TPhP TDCIPP
&k
AARMEE (FEIHE) <LOD <LOD 0.74 30.88 0.87 <LOD
A 6 HitJak Cr 52 7 25 &) 1.03 5.83 8.69 508.32 4.51 2.80
INFRAH 0.01 - 0.03 - 0.09 -
RS 0.23 0.50 3.80 9.40 1.90 0.12
KA 0.13 0.20 0.74 0.73 - 0.38
AL — 0.13 0.23 1.38 2.03 0.50 0.36
J— =T 0.05 - 0.90 1.55 0.50 0.07
—a2—Y—=J K 0.08 0.20 0.35 4.02 0.60 0.23
WEZ 2 b
AARMEE (FEIHE) 0.74 1.17 2.23 26.55 .013 <LOD
A 6 HitJak Cr 52 7 25 &) 1.15 8.26 25.81 110.51 11.54 10.81
A —F 0.30 2.10 1.60 4.0 1.20 10.00

“CRTF—AARL

LOD: limit of detection, TBOEP: tris(2-butoxyethyl) phosphate, TDCIPP:
tris(1,3-dichloro-2-propyl) phosphate, TNBP: tributhyl phsiphate, TCEP,

tris(2-chloroethyl) phosphate, TCIPP: tris(2-chloro-iso-propyl) phthalate, TPhP: triphyenyl

phthalate
(LR (12)% b &I ERL)
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K4 AN TIZUVBTATVEHEZAZNORPAHY & OMHE

PR AR
DEHP MEHP  MEOHP  MECPP  SDEHP Daily Intake
SDEHP
| A 0.14 0.08 0.16" 0.17" 0.24**
k&% 2 b 0.07 0.13 0.23" 0.17" 0.11
BBzP MBzP Daily Intake MBzP
| A 0.30"" 0.27**
LA 0.17" 0.19%

Spearman’s rho; *p<0.05, **p<0.01

BBzP: buthylbenzyl phthalate, DEHP: di(2-ethylhexyl) phthalate, MBzP: monobenzyl
phthalate, MECPP: mono(2-ethyl-5-carboxypentyl) phthalate, MEHP: mono(2-ethylhexyl)
phthalate, MEHOP: mono(2-ethyl-5-oxohexyl) phthalate,

Y DEHP=MEHP+MEHOP+MECPP

(CER(13) & & & I HE L)
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* 5

F YL ORF 72 VEET X T VR

Fp LT X — L R

Wiy IS
OR (95%Cl)

T LV X — M Bk R

xR

OR (95%Cl)

T b E— R E R

OR (95%Cl)

MiBP 0.77(0.59-1.00) 0.93(0.75-1.16) 0.83(0.67-1.04)
MnBP 1.03(0.56-1.92) 0.76(0.43-1.35) 0.88(0.50-1.54)
MBzP 1.13(0.81-1.57) 0.95(0.70-1.28) 0.99(0.73-1.34)
MEHP 0.90(0.68-1.20) 0.84(0.65-1.08) 1.01(0.79-1.29)
MEOHP 0.92(0.54-1.57) 1.05(0.66-1.68) 1.16(0.73-1.84)
MECPP 1.01(0.66-1.55) 1.06(0.73-1.54) 1.27(0.88-1.83)
SDEHP 1.10(0.67-1.82) 0.89(0.57-1.39) 1.07(0.69-1.65)

Cl: confidence interval, MBzP: monobenzyl phthalate, MiBP: mono-i-buthyl phthalate,
MECPP: Mono(2-ethyl-5-carboxypentyl) phthalate, MEHP: mono(2-ethylhexyl) phthalate,
MEHOP: mono(2-ethyl-5-oxohexyl) phthalate, MnBP, mono-n-buthyl phthalate, OR: odds
ratio

> DEHP=MEHP+MEHOP+MECPP

(3K (26) % & & I HEAR)
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6 WREAPIPUUBTZATVEHRELT LLX—L ORE

Mg S5 T L X—PERRK 7 b — MR
OR (95%Cl) OR (95%Cl) OR (95%Cl)

TNBP 2.85 (1.23-6.59)* 0.77 (0.45-1.34) 1.56 (0.83-2.95)
TCIPP 0.87 (0.33-2.35) 0.99 (0.62-1.58) 2.43 (1.28-4.61)**
TCEP 1.16 (0.42-3.28) 1.22 (0.74-2.00) 1.66 (0.82-3.35)
TEHP 2.16 (0.73-6.42) 1.59 (0.87-2.90) 1.83 (0.82-4.07)
TBOEP 1.15 (0.51-2.62) 1.27 (0.83-1.18) 1.01 (0.57-1.81)
TDCIPP 1.85 (0.96-3.58) 0.82 (0.63-1.99) 1.84 (1.17-2.88)**
TPHP 1.60 (0.55-4.67) 1.12 (0.80-2.15) 1.86 (0.92-3.75)

Cl: confidence interval, OR: odds ratio, TBOEP: tris(2-butoxyethyl) phosphate,
TDCIPP: tris(1,3-dichloro-2-propyl) phosphate, TNBP: tributhyl phslphate, TCEP,
tris(2-chloroethyl) phosphate, TCIPP: tris(2-chloro-iso-propyl) phthalate, TPhP:
triphyenyl phthalate

(XLER27) %2 & & IR
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1 WREXFAIFTZHXABZATLVERELT LAX—U X7 (BER
vs 78 %)

XEIR EX A MR 7 H2 VB AT VERELZ =00 L, E0bRbIRE
DIEWE 1L =200, YEIZCE 1 ZOMOT LALX—U X7 % 1L LERKOE

2 =00, HI =/ OOR (ML, @7LH) L 95%EMMXMEE T

MTrd . EEALLEEBR . ENENT b E—MEER LK L BBzP.DINP,
FETFTCHT LAF—MRKKX LK EDEHP, A F DX T LA F—tHK L

I E DINP,  (SCHR(25) %2 & & IZ1ERR)
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A Children: P for trend=0.007 B Children: P for trend=0.010
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