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(H26~(k2E-35F-006) Tk 27 A EASBALHEE IS (LEWE ) %7 FEELE)
RIET e |

FLUEHAD PFAAs - OH-PCB BBEEIT 1 2 Vit om0 BTk B A R &
Ho A5 DRSS~ B % % B DAL
BfiEs FREEET R rEEREN TR E YL F— R

REE -
HHT vEbaty (PFAAs) °PCBIZAG~REHIMER L. BRICBITT 5, ThETh |
1 PFAAs JREE L IR MG - ZBHIEEE (ADHD) SROFKEEE L OES (Hoffman et al.
| 2010), PCB Ry DKkE{l, PCB (OH-PCB) BE & 5-6 MOERENET & OBFENREIN
7 (Roze et al. 2009), DA F =X 5 & UTHHREOIA - FE R O BRSEEEE 1IN
MRS EDOEEZFE < (Haddow et al. 1999) Z Linb., (LFWE DI RABEE IR EERIC
WETH D FRBEANVEAMELZBE L TR TERE LSBT EERRR S5, L
7 L. PFAAs DH THIFICERES ThH 5 PFNA, PFUNDA DB E CAEENS VD,
RHOBREEN R AT EHEELB LN RERFEE~EZ DB OV TREIL S B
SENTELP, - PCBDHTE FREEAR/LE NP EEEH T 5 OH-PCB I oW T,
BERBERZNETE LoD, BITHEEER DR, LR ThREIBT
HRENEBOBETH B, | | | |

Z T, BHEEE DIIHARAIE A — N [RELFELOREICHETIIEERZT 1] |
K2 oD ad— KT, BIF 260 88 L ORI 1000 A2, BRBHEE Y v R{e®
(PFAAs) 3 & UVKER(LPCB (OH-PCB) ODITIREIREEIC & % 7T FURBRMEREBTLIER ~ D&
2RI EMOFERE L OBEE Wb PIC L, (LEWERFHIREIC L5 Ui
DRERED A7 FEETT 9. HW T, REEE SNPs O 1TV, N1 U R 7B L REER
REERZHRET 2, | . , -

SERR 07 EEEIITERY 26 FEEICE] eE . ALIRTT N —PERNERE CE L MR R — b
CHREI A T OH-PCB I & B BIE SNPs 7 — & 5 L O R R R Ve BT — &
D3 D FEIR 260 M2 %81, FHIRERFHAM R OH-PCB JBE R IE O FRIBRNVEE~B LIE

EEORTTE | R T O RYEEE SNPs BT 5175 2o OH-PCB DRI HIEE N H
AREDOI TSH, FT4 E~5 2 2B 82 BERROIIC TR Lz & 25, MEIRIRE M+
SOH-PCB. - 4-OH-CB187 IBEMNE W & . RO FTAEREZIZEN->72(p = 0.044, 0.016), &
512 PCB 5 OH-PCB ~ORFHCESET A & S5 AhRR, CYPIA2 72 8D SNPs Z & 12E
BME URRET L7 & 2 A, AhRR @ CC B CIHERHIEEM F SOH-PCB 23E\ & oD TSH 2%
EEICEL (p=10.014), 4-OH-CBI187 BENEWLIEDO TSHEMNEEIZE L (p=0.011), ED
FT4 fEHHRICED 27223 (p = 0.020), CG Z, GG HTITFRRBEENA LNR D o7,
CYPIA2 @ AA BIGIE 4-OT-CB187 JEEE RSB & VD FT4 ERERITE D2 72(p = 0.039)23,
ACH, AA BCIHBEREENAR DN 5T, GSTP @ AA B TIX TOH-PCB BE & IR
O TSH BEEIZE P> To(p = 0.028), F7=. 4-OH-CBIS7 EBENE W &R0 TSHENFEIC
E< (p=0.016), D FT4ELEEICE - (p=0.023), —F. AGHE, GGHRTITHEERE
RS DRI T, CYPIBL D% SNPs [ZDOWTH [ARRDMRE1T o 7223, SNPs [E o=
X BN, TIVD OFERD D, OH-PCB OFRRHIREIZIRD TSH, FT4 ~EEL B
TiF L. 7 DEETROREEIE SNPs B K- CTEAR B ARRENFER Sz, S8 ERNR




(H26~{L 22~ F~006) TR 27 FEE A S BRI ETFERMB & LEDE ) » 7 PFEEL)
WFERL R (A7) DIEE

P 1AH, B2 FOEE SNPs A8 e TRIREBRFT L, L VEEEZ TR TVEERE
TOMENRDDLEZD, EEEFEOERER 25 & Lo kKRR =3 — M T, H26, 27 -
FEEET 1,000 MO BRI OV TR M A 38 O A FRIR R A V8 B LR IRBT R ORI
a7 - 7c. AT 3 CICRHEIL T PFAAsI] FEEE DR EE DME & 4172 489 B & 51T . PFAAS
RE L RRFRERVE MEOBEZ MRS LR, SFMT PFTIDA (C=13) REXE
ERED TSH S FEICE D2 7=(p = 0.033), I oOW TR CEIHE LT Lz & 2 A,
F IR CIIRMEM S PFHxS (C=6), PFDA (C=10) BEX &V & EHMLF FI3 REREICE @ |
=0.025, p=0.008), ZJE TIFRHAMF PFHxS (C=6) JEEEA T\ & s rh TSH SERIZE |
< (p=0.011), PFDA (C=10) NEWE RO FI3 NEEICE » 27z (p = 0.022), RHAIMH PFAAs
BECRIE FT4 OB BRBEIIR LD BN oT, DLEDRERN L, A CIEd CloHi
HIAET, JHEEA 5 T 4 CRAEENC R R IR EE AN L TV 5 PFOS (C=8), PFOA (C=8)
R & BIERRIR SR L OFBITHR DR oTe, — . REWE THD PFAA TiX
- RRBHE DICRREORRBENVEVEICEEE 525 2. BCIIEEICEENR LD
D TR RR S e, RBEHOBREN. BRI - FIERRY V—=r JRET
—BENCHE STV 5 T4E TR BRETIE ShR WA ER TESRR~ERTS |
T3 IREANFEET DRI bR S 172, 72 Y 511 AR O RE TV T BI7ERHARM 1 PFAAS
DREZB EFEIT> T D, " " -

LR 28 4EFEIT 11 FESE D PRAAs IEIREIREE &b . IR0 FRES/LE v & LRI kD%
bl DBEEE T SRERTTETETH B, T, Mad— MW T /M= R— T,
18 22 A RRICAT 5 1EE) - FEPHRERE L. ABE =R — b T 8 5 ADHD FAERREZ AT,
| RURAREERE L ) R - FEEMERE L OBEEZRT L, PFAAs, OH-PCB. [ZHEELENT2H
AR D FR B DS R OFRITEIR BN G2 2B SO W TN T2 FETH 5, A%
THRECRYEICK L TR bIEHREN Ch 2R, BR~OEEL | ABOMHRITER
ET U DAL OEEEZHLNICT DI LR TED,
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NEV, ZIVE TIH PFAAs JBE &
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(Hoffman, Webster et al. 2010), PCB f&
S > OH-PCB IRHE & 5-6 mDIEE ]
BT & OBEENRHRE I (Rozeetal.
2009), FD AT =R b E LT
DE&A - SSE R O FIR IR R R F 0
R FEOEEZH < (Haddow et
al. 1999) Z &b LEME~DIRE
WA TH D HIR
AR NVE MEEZELL L CHRTEIE
MREZLHNT
o, ‘

PFOS. PFOA IcftZ= &h 5 PFAAs
i, M - BUKEEEMEE I D LT
LHENT-EBEEETHZ D, K

HE - B RETEMERIZR SRR

THEHSN TV D, MTEITEEKS

CRA, AMEEZELTERESN, E;‘:?L%

~DEEPBRESN TR, T2
ﬁ%ﬁﬁbhfw&wobﬁﬁﬁ%

12010 4E1Z PFOS, PFOA JMLEEME D

HEROCEESORGICET 2R
DE—TERFELEYE (—EH B
DEIE - BAZEIE) [TRES N, L
DL, B, [BELTFEHORET
B4 pdbmE R &7 ¢ (LUF, dhiE
AET 4) ] WWEMLTWDR 2,000
& DR D PFAAs1 FEEDBE 5
~Njr & =%, PROS/PFOA JEEIL4E «
BTFLTCWaR, RV ICERRFH -
(C=10 BLk) ® PENA. PFDA &t
EEREIMLTWSZ EXNbhok
(Okada et al. 2013)
REFDE(C=9 LI L) @ PENA,
PFDA IZ B AICHB W TEEAE & BB L
., WD
RO BB LEIEN, IR RH D



(26— 25 F-006) Topf 27 S B A SR SRR B M & (2R ) 2 2 FREE)
B R (A DI

RIRFRH PFAAs IBE FRIESVE
VEEE~EEE 5 X A HEER X
OB R F TR~ DB BT DN T
TETITE A ERET S TR,
Hoffinan et al. (2010) /3, PFAAs4 &
& ADHD & ORFEZHES LI KE D
BT TiE, M PFAAs IRENE
WEE ADHD FJED U R 7 % RiT 5
EEE I TWVA D, ZHVE T PENA,
PEDA DR EHIHRRR & AR DI EREE
& ORRET 1T o e ET 7 < | iR
BICEERRE R T RREAR T
DEELFAIL N TR,
PCB [ IEHEARERINTEOBEN
T 1972 FFICBEN IR 41, 2004 4F

A by 7 RV LGERTEDERE
FEENZELEEShE, L PCB 25
DREGEITEER S, ZEREE

Wbl 2 BREEOT D, BEHOE

ErHHKRH S h%\%b‘f@\ % (Schecter
2001) .- ZI3VE T PCB JBIREARED -

TS OMRREEET S &V ) BE

A%V (Grandjean et al. 2001, Jacobson

“and Jacobson 1996) . FAL D bEBEE

WEICHES & ShDRE~DE 8RR

NAERShTEE, |
PCB ®» — ¥ X £ & W T

Cytochrome450 12 L D E(L & =T 7214,

KEF4YHS OH-PCB A~ S0 h
SR S D & ZTE R,
. iT4E OH-PCB 1% PCB [RAIBAEEPICH
BEPCERET I ENREESLTY
% (Lotcher et al. 2000) , % D7
-~ OH-PCB Db h ~DEREEENIRE S
nTHDH, EENIZETS PCB 0
BRI BT TR, E

722 ET PCB DREEZE L SNT
X7 DN OH-PCB DEET
HAFEEENRDH Y . BAICMINNE
T# 5, 0H-PCB |Z PCB L ¥V & BLRIE
FAENCEILSEPEBEEZE L,
Transthyretin(TTR) & B\ & 71 % 7
TAHZ L2 (Brouwer et al: 1998) .
PCB XV &N D FIR R HEBEHERF~

BEBZEZD SN TS, Th

CECMIEFRO OH-PCB BE & AR

AT T4 & ORICA D BB S
AL A PCB JEE & FT4 & 1B

IR BN T (Sandau et al. 2002)

LN 5 #4550, PCB, OH-PCB JREE &

HIC T3 L OBERLRbNE LW IR

& (Dallaire et al. 2009) 23H D05, —
B LRI S TR, kR
VBV REEB BN CEER
BEERL, BIRIZE b ORRIER S

WE ST D E TOMBMIEITEE

COERIEFR LT NTEREL TS (de

Escobar et al. 2004 : Calvo et al. 2002) .
OH-PCB |ZfaE@EE2H L. R
L 0 R L o> OH-PCB/PCB- JEEE
HeadE v (Kawashiro et al. 2008)Z & 2>
b BREHEREVER~OESEED
LN T EBERD BN,
OH-PCB 5 R £ |- & 2 IR Ik

BE~NOBEEIC OWTOEFEREITD

T3 HTHD (Hisada et al..2013,

Dallaire et al. 2009, Otake et al. 2007)
Z X E TIZ Roze et al. (200912 & 5
OH-PCB Ja RHIRE L 56 ROEES
T & OBEEOHES, BRICBNT
st o> OH-PCB £ & 2 7%, 5 5

DEFEBELOEENRALD LT E D



m%%mﬁﬁim%>%ﬂm$fré @ﬂ%ﬁﬂ%ﬁ%éﬂﬁ%g)x?ﬁn$¥)
BFFeRE R (RAA F) DIEE

HENHHD (Yonemoto et al. 2011,
Yonemoto et al. 2012) . ZhHDFEER
i¥ OH-PCB IBFEIC L 5 FRIRF/E
VIBEE AT LT B HEEER D D,
Lo L., BIRE] OH-PCB BEEEIZ L 54
B OTEIERCEERE~FBEL 5
x BFERERMEIC OW TR R R L
TRV +HBR/BERIPELL TR
72, OREICRBITABE LD
BL YR TFERSLETHD,

F TR TN, —RATRRE
N TOERSZHE PFAAs B J: U\
OH-PCB DIEHRHIREE 2N KT /R
IRIR R IVE E~DE ’i“%f*ﬁ‘f?é
ZEEBEMELE,

B. WA

2002 45 & BRI AT & HIZE

adk— NP [BIE L 78 b DRE
B 2 JbHEE el & Vi, 2002

E~2005 FICALETHNFE-ERERE

W CEINB R A AT o TR 5144 D/
%,%Ec:r e RBINED 5 b, R
it OH-PCB 1B & i OEE
B X OV AR R BIR RSV E R
FZNHH 260 ORI L 2003
FE~0012 BV ALHEE N OEER 37 Mgk

TERIMBGEEIT o T idiw 20,926 4D -

KEEaR— RBIED S B, 2013
. (ERE 25 ) ETCICEN 8 Al
Z . IR ORHMEINE & HEROEH
MO L PFAAs REDT — X B
Rivy., 8 mefED ADHD SEROFEH M 21T
5 7= I /ERL L7z B AFEhR Conners3P
‘nﬁ%ﬁ,@gl@%ﬁl%éi/u 1000 ﬁﬂ%ﬁ%

L Lz,

R LEVEOBE

1. REESE SNPs DEWIZ L D
it R# OH-PCB BRE LB ERIE AR
JUE A & DO RERET

YR & T DEMEE DBERE, HERE.
A A, BYERILR & OXIEE OB
MR DRI ER LB
SAFEE, ROWR, HAERKE,
HIBERIE 72 & O AR FT R B
e DB, MR SR — MBI

DRI OH-PCB I8 B 1345 [ IBR

IR EEETIC T LO/MS/MS & B
CEHMARL T OH-PCB ¥ . OH-CB107,
OH-CB146+153 - OH-CB172
OH-CB187 @%ﬁmr WDV L
P= IR FR R s L LB (TSH, FT4)
i3, FLIETRRSEM LN BT R AT Y
—= v 7 OfERE WL, SNPs AT
IZDONWTIET V2 —F o LD EP1 &
R VT, B L Y H26 R
T TN 2K T L7 AbR
CYP1A1l, GSTM. GSTT % %< . AhRR.
CYPIA2. CYPIB1. GSTP DT #1T
27,

BRI Y OH-PCB JBE L fEIR AR
EICOWTIEER
J& 45 B & 4T - 7=, 4-OH-CBLO7.
4-OH-CB172 JEEE 1T 25 5E D 50%5%
WEOBRHERTH o727z, BREIFRST

VTR0 T, 728, YOH-PCB =

FE. U2 TSH. FT4 fEi% Logl0 ZE# LT
HATIC Wz, ZRERE LT, B
O HFEREE D, FREIRE BMIL, HiEE
¥, AERE, CFFIN, OH-PCB H

CEABMRENCIN A, R HA



(H26—(L3—EF-006) Tk 27 EEELSERBI LB FHNEILFEWE ) 27 HEELE)
WFER R (RAA ) D

BekE, A TEREMLBEHZFANTE
SNPs DLH =Lz @Rk L., EEE

ST AT ol FERTERATICIX SAS #

IMP12. &V, p<0.05 ZHEFINHE
BL L7,

2. KEEaR— FAORRMLF

FORIEARAEE (TSH, FT3, FT4)

B L TR IRIRFLAEDOHIE (TgAb,
TPOAD) & JBIRHI PFAAs IREE & REIR
D AR AR LE B & O BEEMET

KREE o — b CI3EIRE R,
JEEE I 2B - BRTEEE CL D30 8 D
FAE (ADHD &) DEEN D7
BMED S B, EIEEITEATE 1000
MoRREEREE L Uiz, 500 #H0R:
CRIZBWT, WIERERT LT DR D

B TR 13 R & HER O
O I 1 > B ISR H O FEIR O R IR
RIVE ER L O IRIERTUE O E
EEITo . WEIBRASHEo 2T —
IVENACERE L TAT o Te, BOTIHR

JELFERIT. Fiora etal. 2013 MEHEICHE

VY, TPOAD X 35U/mL LA E%E, TgAb
X A0U/MmL PLERBME L Uiz,

H26 .27 FRICFRIBEFR VT L5

FRARFLASIE 2 HIE L 72 1000 #E00 R
VD5, O kLR PFAAsII
TEER DR EEDSHIE S 4172 489 ML & /5
IZ, PFAAs JBE & BIRBRIR SR VE v
B B % BEERaHTIC TIRET L7,
PFAAs JBEE., FRBRA/LEARED
Logl0 ZE#a L= fE% AV o, ZHEER
L UC, BN RS, HE
J&&. #FURRET body mass index (BMI), H

RIRA T B OTIRES,
I, BUEERIE R, REENTICIIREDE
K& UCHERFR, HERZ, RO
BERE UTHARE, EhEZOZE
EERE Lo, BEEMAEATICIZ SAS
IMP12 #H\y, p<0.05 Z&HEHFEHHE
FL Lk, -

(BB~ DB
ARG, AU R R
WASE o & — i & Uk

KEREEFFER - EORBEZEELO

AREBI, MALKMENT —F D
IRRICOWTIL, 7 — X OFERE I
WE AR E BT R T AR DR
EIZEVITH & EblT, FE DES
HELICESWTEAT —F Z 0
72 BT b ARBIE O TEE LA D 4
EOFEINONR NI S ICEEI
HEL, B#FoT, o

C. BFgufEE
1. AR EIE SNPs DEW T X 5 iR EH
OH-PCB &8 & IR0 R IR A4S /L ME
& DEEERRY

H27 ST H26 SEE s & s Tk
VEEA ST ¢ ) NFEa R — MZBY
T, SRR RHMA I OH-PCB IREERS &
OV IR BRI A LV B (TSH, FT4)

T DR TV HRIR 260 488 55
T SEIRE AL A OH-PCB JREEAS R

IRERIE RV L ME~RIETEED
MR & BRI T o R YR EE
SNPs #EHT & 1T > T2, ‘

OH-PCB DFHA I H R BE DS FH A RF D



(H26~{LZ—5F-006) VK 27 SFERAF R FNERFMBE(LFME Y 27 FEEE)
' PR (RAA B DIEREE

IR TSH, FT4 E~5% 5 BB EHR
SHICTHRE L- & 2 A, HREGRE
M9 5 OH-PCB. 4-OH-CB187 JBEMN
BN L RO FTA ERE BRI E - 72
(B = 0.031; 95% confidence interval [CI]:
0.001, 0.062; p = 0.044, B=0.030; 95%
CI: 0.006, 0.054; p = 0.016), ¥RV > C PCB
A6 OH-PCB ~DRE & EI~DHE
Ml ET 5 & I 3d ARR,
CYP1A2. GSTP @ SNPs = & iz BRIk
LTCHRFLIEE A, ARRR @ CC &Y
TIE R AL+ SOH-PCB 2%
CWEIRD TSH BEERIZEPSTEP =
0.260; 95% CI: 0.055, 0.465; p = 0.014),
7. 4-OH-CBI87 JBENE & ED
TSH ERFEZICE B = 0219; 95%

CI: 0.051, 0.386; p=0.011)< . JRD FT4

ELEBICEN TP = 0.050; 95%
CI: 0.008, 0.098; p = 0.020), —J5, CG

A GG B EEREERS LA

o, CYP1A2 @ AA TG
4-OH-CB187 IEEMNE & BD FT4 &
DEEITEN- B = 0.040; 95% CIL:
0.002, 0.078; p=0.039)2%, ACZE, AA
BCIIAEBRREERS bR ho T,
GSTP @ AA B Cld SOH-PCB 23\
CRD TSH BREBICEN P =

0.155; 95% CI: 0.017, 0.294; p = 0.028), -

¥72. 4-OH-CB187 IRENE VL IR D
TSH fEXEEICE B = 0.139; 95%
CI: 0.027, 0.252; p = 0.016)< . JR® FT4
EHHEICEN 5 7-(@ = 0.035; 95%
CL: 0.005, 0.065; p = 0.023), —77. AG
B, GG R TIAERBENL BIA
Modz, CYPIBL O£ SNPs T [FEE
DS & (T 723, SNPs fCTOZEE

IR T,

2. RIME =R — ORI o ERR
HRAVE AE (TSH, FT3, FT4) B &
O RRERTUEDORITE (TgAb, TPOAD)
LBSIEHE] PFAAs BBEE & IR o HUR IR

AE U IE L DRIERE -

BRI O R R AE T, EDS
BH 913 L4iIcHoWT, PRET
TSH 7% 0.83uU/mL, FT3 73 3.04 ng/mL.

FT4 A 135ng/ml Th oz, Fie,

RILH TPOAb, TgAb DEDRE LI

- 716 £ DFET-DVN T, TPOAD BHEE X

32 £ (4.5%). TgAb BBMEE L 96 4
(134%) Thojz, WELOWET
Id, ERE BN 963 LIZDOWT,
SRAEV TSH A8 7.96uU/mL, FT3 28 1.29
ng/mL, FT4 %% 130 ng/mL TH -7z,
ORI L V& BB R IR LA
ZEIE L7z 1000 BAORRED S B, 5
TR T PFAAsI FEIEOBER
WIE ST 489 JLA X421, PFAAS I
EE b HOR S L E L E O BE R B
WA TR LERR, BEmF
PFTIDA (C=13) BED EW & B0 TSH

 BNERICED 2B = 0.360; 95% CI: .

0.030, 0.690; p = 0.033), ADEEATTHE
MR CRANE L TTV BRIz VT
BRI PFHxS (C=6) , PEDA (C=10)

CBENE LR FT3 AEEIC

B (P = -0.139; 95% CL. ~0.261, —
0.018; p =0.025, B = —0.138; 95% CI: —
0.240, -0.036; p = 0.008), & [RIzB T
BRI H PFHxS (C=6) BE @&
R TSH A EEICE < (B=0215;



(H26-b5-FEF-006) TRk 27 FEELEFERFEMAEFEIEULFEWE ) A7 HERE)
FFZE R B (RAA &) DR :

95% CI: 0.049, 0.380; p =0.011), PFDA

(C=10) BRWVEIRD FT3 BHEIC
BB = 0.165; 95% CI: 0.024,
0.305; p=0.022), 2T PFNA (C=9)
BEey & FT3 HMEVMER A i
M. BB CIEpoTe (B=0.044;95%
CT: —0.236, 0.005; p = 0.059) , R
PFAAs JBEE L IR FT4 OFERBHE
X5 & bR Tz,

D. EE&

FRFFETIE, —RAEFRE L AT
DIEYRH OH-PCB BEIC L 5 RIEH
KBRS VT ME~DRBIT OV TR
% L7, X OH-PCB, 4-OH-CB187
BESENE, RO F4 ENSERICE
o Teid, & bIZEYRHIBEIE SNPs
R L TR &7 & 25,
—EBD SNPs T & B9 D REE TIrap:o
OH-PCBHRFRIREEA @ & | IR D TSH,
FT4 fERNEEICE <, SNPs Bic k>

TIRO TSH, FT4 [HE~DEEN AL

T ERHLE, .

E OH-PCB IR b MR R R
R VE DWW TORFSIZ I E
T3HDH D, BARTIT DI 2 WizD
W, Otake & (Otake et al. 2007) I
OH-CB187 & FT4EICIEDEEZ & &
¥, Hisada & (Hisada et al. 2013) 3%k
TEFED OH-PCB EMEAENRF W E RO
TSH BV EE2HELE—F,
Dallaire & (Dallaire et al. 2008) 12 &5
AT HETCORETIIHEZBEEIA
BIRMo T, T DEMEIT VT I
BT YA RS 100 R THY
LY REREFATORFBHETSH

o7z, ABFFETIE 244 4 DRIRICR D

Tk %4 v, X OH-PCB,
4-OH-CB187 BENE WL, RO FT4
ERERICENEVWIFRTh T,
PR CrEi S T4 B2 &V & TSH 04y
WA S A, T4 [EMEV & TSH 43
WREESNDERAT 477 4—F
RNy 7T BT Lo T, BRI
AN RTINS, ARG T
VE0 TSH, FT4 & bIZE < 7o T05
7%, OH-PCB X = DR HF 4 77 ¢
— R Ry 7 AT M DK T
- ERAR- R IREE (HPT ) o4
WHEZBILL TS AEEREZLD
N5, Eiz, MO T4 13~
DIAENTE, I — FER
(deiodinase) 12X D T3 ~EEHE X4

573, OH-PCB 13 Z DEEROE & %1

=452 &5 (Schuuretal. 1998)
FEDTD AWFFTITI T4 226 T3 ~D
THND72 20, T4 ERREINT £
EBL lpo =R L R I N,
- X BIICAHRORARLF ZOH-PCB
JLEE 35.1pg/g-wet 1X, BEEREHIEL
T SOH-PCB & B H LT\ 2 5/THI%
DI L B L TRVEETH o 12
(Hisada et al. 2013. Kawashiro et al.
2008; Park JS etal. 2007) , [db¥EEA
25| DR 2564 (FRpT—%
PSRN B & Te) DO OH-PCB &
ErBERILICHELEEZ A, I
W YOH-PCB/SPCB & i3 e THF50
DFERFIL T H( KA 7 0.19 : Soechitram
et al. 2004, A7 (FIE) 0.18 : Kawashiro
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Table 1. Linear regression models of materhai PFAA levels and thyroid hormone levels among mothers (n=489)

_8 L.._.

Adjusted for maternal factors; age, pre-pregnancy BMI, gestational weeks of PFAA measurement, parity,
PFOS: perfluorooctane sulfonate, PFOA.: perfluorooctanoate. »

TSH

T3 T4
Crude - Adjust Crude Adjust Crude Adjust
B B : B B B B
p-value p-value’ p-value ' - | p-value p-value p-value
(95% CI) (95% CI) (95% CI) | 95%CI) |- (95% CI) (95% CI)

‘ PFHxS (C6) -0.015 0.923 —0.079 0.646 , " 0.007 0.744 ‘ 0.021 0.364 0.012 0.605 0.029 0.250
_ —-0.316, 0.286 ) —0.415, 0.258 -1 —0.035, 0.049 —0.024, 0.066 —0.034, 0.057 —-0.021, 0.079

PFOS (C8) ) —0.112 0.524 —0.090 0.646 0.033 0.171 0.028 0.272 0.046 0.073 0.037. ~0.186
—0.457,0.233 —0.473, 0.294 —-0.014, 0.080 -0.022,0.079 | . . —0.004, 0.096 -0.018, 0.091

PFOA (C8) 0.079 0.545 . " ~0.063 | 0.674 0.009 0.624 ) 0.024. . 0.235 0.004 0.821 0.030 0.155
-0.178, 0.337 1:=0.360, 0.232 -0.027, 0.044 —0.015, 0:063 —0.033, 0.042 -0.011, 0.073

PEFNA (C9) -0.080 0.605 -0.079 0.649 0.024 0.263 0.022‘ 0.334 0.024 . 0.288 | 0.024 0.339.
-0.385, 0.224 —0.419, 0.261 '40.018, 0.066 —-0.023, 0.067 —0.020, 0.069 —-0.025, 0.072

PEDA. (C10) 0.068 0.630 0.085 1 0.590 ' _—‘0.003 0.884 —-0.004 - 0.840 0.010 0.63% 0.005 0.813
o —0.209, 0.344 -0.223,0.393 -0.041, 0.035 ' —0.044, 0.036 —0.031, 0.050 —-0.038, 0.049

PFUNDA (C11) |  0.044 | 0655 |  0.098 0.353 ~0.007 .| 0.627 0.003 - 0.854 0.014 0.336 0.009 0.556
-0.148, 0.235 —0.109,‘0.306 —0.033, 0.020 -0.030, 0.025 ~0.014, 0.042 ~0.021, 0.038

PFDODA (C12) 0.062 0.724 0.208 0.278 —0.004 0.851 | 0.004 0.855 » 0.021 0.420 0.018 0.502
-0.282, 0.406 » —-0.169, 0.587 —0.050, 0.041 - ——0.044, 0.053 —0‘0'29, 0.070 —-0.035, 0.072

PFTI‘DA (C13) 0.319 0.039 0.360 0.033 '—0‘028 0.194 -0.017 0.455: —0.007 0.757 —0.003 - 0.893
A ' 0.016, 0.622 ' 0.030, 6;690 —0.070, 0.014 -0.061, 0.027 —-0.052, 0.038 ' —0.050, 0.044

annual income, and smoking habit during pregnancy.




Table 2. Linear regreSsion models of maternal PFAA Ievels and fhyroid hoi‘-mone levels among infants (n=261)

_-VL._.

Adjusted for maternal factors (age,

| 4 | TSH o ™ B T4
’ Crude Adjust Crude Adjust Crude ‘ _Adjust
B ' B , B B B B
p-value p-value p-value p-value | p-value : p-value
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
PFHXS (C6) 0,008 0.911 -0.031 £ 0.689 ~0.147 0.016 ~0.139 0.025 0,053 0.019 0040 0.075
0.158,0.141 | —0.182, 0.121 ~0.266, -0.028 ~0.261,-0.018 ~0.097, ~0.009 ~0.084, 0.004
PFOS (C8) 0.181 0.045 0.142 0.128 ~0.062 0.373 ~0.034 0.638 -0.011 0.671 0.006 0.811
0.004,0.357 ~0.041, 0.324 ©—0.200, 0.075 ~0.178, 0.109 ~0.062, 0.040 —0.046, 0.058
PFOA (C8) - 0.063 0.362 0.008 0.916° -0.069 0.194 0,046 0.423. ~0.010 0.599 0.015 0.465
‘ -0.072, 0.198 ~0.137, 0.153 ~0.173, 0.035 ~0.160, 0.067 -0.050, 0.029 -0.026, 0.056 B
PENA (C9) 0.033 0.669° ~0.008 0918 —0:130 0.028 ~0.044 0.059 ~0.014 0.533 0.004 0.848
| —0.118, 0.184 20.163, 0.146 ~0.245,-0.014 ' 0236, 0.005 —0.057, 0.030 ~0.039, 0.048
PFDA (C10) 0.021 0752 | 0.013 0.841 -0.139 0.007 |  -0.138 0.008 ~0.043 - 0.025 -0.036 0.058
—0.109, 0.151 —0.118, 0.144 | ~0.240,-0.038 ~0.240, -0.036, 0,081, ~0.005 20,073, 0.001
PFURDA (C11) 0.005 0.911 0015 | 0758 ~0.016 0.670 0,019 0.609 ~0.011 - 0.417 ~0.013 0.320
~0.088, 0.099 ~0.079, 0.108 -~ ~0.088, 0.057 . -0.092, 0.054 -0.038, 0.016 ~0.040, 0.013
PEDoDA (C12) | 0.004 0.964 0.018 0.858 0068 | 0359 | 0073 0.335 0.030 0.269 0.022 0.412
~0.196, 0.205 ~0.182,0219 ~0.215, 0.078 -0.221, 0.075 ~0.024, 0.084 ~0.031, 0.075
PETrDA (C13) 0.093 0260 |  0.086 0.296 . 0.008 '0.90_3 0016 0.803 0.029 0.217 0.030 0.200
' ' -0.069, 0.254 | -0.076, 0.249 ~0.118, 0.134 | _0.111,0.144 ~0.017, 0.076, 1 ~0.016,0.076

perfluorooctanoate.

parity) and infant

factors (birthweight

and gestational age at

birth). PFOS:

perfluorooctane sulfonate, PFOA:




| Table 3. Linear regression- models of maternal PFAA levels and thyroid hormone levels amﬂng infants (n=228)

0

TSH T3 T4
Crudé Adjust Crude Adjust Crude Adjust
B : B B B B B
_ -l p-value’ p-value | p-value p-value p-value p-value
(95% CI) (95% CI) . (95% CI) ‘ (95% CI) (95% CI) , (95% CI)
PFHxS (C6) 0.220 0.008 0.215 0.011 |  0.036 0.656. 0.051 0.541 6.018 0.789 0.017 0.533
-0.059, 0.381 4 0.049, 0.380 -0.122,0.193 -0.112, 0.213 —-—0.033, O._O68 -0.036, 0.069
PFOS (C8) 0.045 0.607 0.012 0.888 0.039 0.641 0.064 0.454 0.010 0.726 0.007 0.810°
-0.127,0.217 -0.160, 0.185 —-0.1-26, 0.205 -0.105, 0.233 —0.047, 0.067 —0.051, 0.066
PFOA (C8) - —0.014 0.822 —~0.062 0.346 —0.010 0.871 0.012 Q.SSS -0.022 0.294 0.023 0.291
—0.140, 0.111. —-0.191, 0.067 , -0.131, 0.111 —0.115, 0.138 -0.019, 0.064 v -0.020, 0.067
PENA (C9) 0.007 0.932 0.002 0.981 0.117 0.119 0.118 0.123 —0.004 0.885 —0.003 0.922
| . —0.147, 0.160 -0.152, 0.156 -0.030, O‘.‘264 -0.032, 0.268 —0.055, 0.0;17 —0.055, 0.049
55 PFDA (C10) ~0.048 0.515 0016 . | o0& | 0170 0.016 0.165 0.022 - ~0.014 0.580 ~0.011 0.660
» —0.194, 0.097 -0.162, 0.129 - 0.032, 0.309 10.024,0.305 —0.062, 0.035- —0.060, 0.038
| PFUNDA (C11) | 0.013 0.793 0.034 0.490 0,011 0.825 0.003 0.956 0003 0.848  _0.001 0.943
~0.086, 0.112 —0.064, 0.133 —Ol084, 0.105 - —0.093, 0.099 —-0.036, 0.030 - —-0.034, 0.032
PFDoDA (C12) ~0.014 0.858 0.017 0832 | 0.9 0800 | 001 0.883 0.029 0.286 0.033 0.226
=0.173, 0.144 ' —0.140, 0.174 ' -0.126, 0‘166 -0.138, 0.161 —0.024, 6‘081 —-0.020, 0.086 l
PFTrDA (C13) 0.011 0.876 0.046 ‘ 0.523 0.018 ’ 0.790 0.010 0.889 0.028 0.249 0.031 ' 0.215
-0.133,0.155 —-0.097, 0.190 —-0.115, 0.151 —-0.126, 0.145 —-0.020, 0.076 -0.018, 0.079

Adjusted for maternal factors (age, parity) and infant factors (birthweight and gestational age at birth). PFOS
perfluorooctanoate. o ‘ ' .

. perfluorooctane sulfonate, PFOA:
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GRAPHICAL ABSTRACT

» The association of prenatal exposure to
PFCs with neurodevelopment were
assessed. o

= Neurodevelopment was evaluated at 6
and 18 months of age using the Bayley
Scales of Infant Development.

. = PFOA was negatively associated with

mental developmental indices among

6-month female infants.
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The dose~resp0nse relationship between the quartiles of PFOA and reduced MDI scores dmong female (A) and
male (B) infants at 6 months of age. :
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Perfluorinated chemicals (PFCs) are ubiquitous and persistent pollutants widely detected in blood samples of an-
imals and humans across the globe, Although animal studies have shown the potential neurotoxicity of PFCs,
there are few epidemiological studies regarding neurological effects of PFCs in humans, and those studies have
had inconclusive results. In this study, we conducted a hospital-based prospective birth cohort study between
2002 and 2005 (n = 514) to examine the associations between prenatal perfluorooctane sulfonate (PFOS) and
perfluorooctanoate (PFOA) exposures and the neurodevelopment of infants at 6 (n = 173) and 18 (n = 133)
months of age. Using-the second edition of the Bayley Scales of Infant Development (BSID 1), the Mental and Psy-
chomotor Developmental Indices (MDI and PDJ, respectively) were assessed. PFOS and PFOA were measured in
maternal serum samples by liquid chromatography-tandem mass spectrometry. After controlling for con-
founders, prenatal PFOA concentrations were associated with the MDI of female (but not male) infants at 6
months of age (B = —0.296; 95% confidence interval (Cl): —11.96, —0.682). Furthermore, fernales born to
mothers with prenatal concentrations of PFOA in the fourth quartile had MDI scores —5.05 (95% Cl: —10.66 to
. 0.55) lower than females born to mothers with concentrations of PFOA in the first quartile (p for trend =
0.045). However, PFOA concentrations were not significantly associated with neurodevelopmental indices at
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