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HEDHE

AFE T, R—=7 A4t &% (PFAS) DO 5, [EWNIMTIIT D HHIZ 2BV THRAIZ
BRI DO BN D/ N—=TNFE I B ANVR W (PFOS), /N—7 VA A 72 B (PFOA),
N—=T ) Fa~F o Z)VR W (PFHXS) 2%t G [EBSAERE . & E BRI (BLF,
MEBEHERE S 1 D, ) OFEATIZBI T A1 &L OBV PR R (RNEhRE, B (RS A
PE P, St AR A ) IR, BT IHAS) OIE B AT o7, e,
PFOS. PFOA, PFHxS A4t PFAS 7y {-FEICARDIEHINEEDFE 2 7 DI AT -7,

FHARY RN L OUER BEHCI, [E B R 55 O RFAML SO A (SRS AU 72 SR, K OVEIBR A%
BE 55 ORI SCE IS B 1T D IE MR R IR AR DO AR LR DO B | A MV EE FITHES<A
IV —=0 7 i LIz ka2 U AMEL T 72 BT FRHZYARZFHIl ~DOfE NS 2L S
NDIREIRT O ZRE LT, ZDHB 257 MARRIT, FEZ ATFL, A S EREH A
(ZOW T RO M OBEE DIEREAT -T2,

PFAS 75 THICARDIE MINSE D 2 J7 OFEHECIL, [EFSHERIS 0 PFAS VAN IS
A7z PFAS ZUAMEL 72 BT, &5 FHRED [E BB E I LD HLHNR D . S B RR KL
WIZBIT DB E=2V 7 7 —& I REERE T — 2%, SEm A& E DMz I
BT, CNODOERED LITHRRIEAT TG R, BetEE W, B 35S oA EO BN
N5 BHERRYEN RO SR DE S E NSO E LT, =T A g (PFNA),
R—=TNF a7 B2V (PFBS) EEDH . =T A a7 Z g (PFBA), /X—7 L
da~FH g (PFHXA) O, ~FH 7 v da7 'L by (HFPO) ik — &ikL
ZOT =YL (GenX) D 5 FNZET HILZ,



1. HEDOHENRUHESE

1.1. FAEOHFEKRVEK

R—=T At B (PFAS) DHL, /=T VA ut B 2Lk (PFOS) 1, #i<e
MRHESEC L B, R ALBRA, DG A EKH ., a—T 1 T HIEO 7y FRREOREEEL
T N=T vt uat 72 0 (PFOA) <0t DAL AL v FE I O RLEBFIL L CTHW
HITE, BARTIE, b WE O Kk OGS EORHNZE T 15/ ((EFIE) IS
HE—TEEE AL SY T PFOS 13 2009 4F, PFOA 13 2021 4EICHR E&N TRV, Bl K& OV
ADJFHIEEIEFEOHHINRIN TS, Fio, W LAY &b AKBEIEICEES<EREHHEH 22 HK
EE B HAER EH HIZ 2020 FFITBITL CWD, ZHUTHIA., 2022 2T/ S —7 v Aaa
P2V WE (PFHXS) WA 7V ASHK (POPs 5:00) fHEE A (BEH) [ZBINSi
oo BRI W T, BRIN B 2 28R (EFSA) 73 2020 4£1Z PFAS LT 4 SO FWE
OFRMEHE R EAZAFRL, KEBRERHET (US.EPA) % 2021 4 12 AIZ PFOS. PFOA (Z
FROECBI KL D BZE, 2022 4 6 AITHEREBI S O, 2023 45 3 AT —FEECEIK
HANZ 6 fEi¥H D PFAS % & e IR A2 /AR L TRV, WATL T 5 FfED PFAS O MERHlE
Fhi L TD,

ZDOEIIT, PFAS IZBAL T, EWSNE DT Hi7 @ &R HRMICHDH LD R
TlZ, PFAS ®9% PFOS, PFOA, PFHXS K N AUHD M 2 822 [E BEFERE | 45 [E BURFF% B
T (CAT. TEEERAE &), ) OFHIICEE 21 W& OB FRVE R (ANELRE, i
FRIZFEDSANE, ITEtE, oy bt BRI AR dE), (2<ER . JEFRASE) OINE FEHA1T
572, 7. PFOS, PFOA, PFHxS LI#® PFAS 43 T-TRITAR DI HINEE D 2 J7 DB AAT

277,



1.2. AEFE

1.2.1. FAEANE

ARHAETIE, DTSR T (1) ~ (4) FTOMEERSENM LT

(1) A& OIS DRETE DORE
K$¥@W%%ﬁ\H@&PHM“WE&®Uxﬁﬁﬁ’§?6%@kbfﬁ@

RRVERIKHETH D 2 & AT 572, PFAS O, (KINENRE, iﬁ%(
PEICIN R FE3 Ak, IFEetE, sEmth, JEEmiRaEtt, AFATEN).
EEIRDHME > DR SN DTS (LT TRt &vo, )%"%L @d
ZZBWNT, EIZ (2) 26 (4) IR LIEEEICOWTHED 5 -0 Otk 21T -
Too AMEDOBEICHT.->TL, NHINEMLEZBRFEHR CLT 1FEER &
WI, ) EHOEMNUDIHREL TIRE LT,

(2) EBMEEI% 28T 5 PFOS. PFOA. PFHxS #EfiisE & 0SBk OINE., 1FHiK
DO H

@ PFOS, PFOA, PFHxS iFffid AT
AHEOHEEENK 1 [ERIUEICHT-»> THE L& EBKES RO
—H_X—=Z2—8 | O (1) TR S N7 BRI 250 T PFOS, PFOA, PFHxS
DR TN TV D% FHA L, PFOS, PFOA, PFHxS iffiEx AT L7,

@ = RiRA > & HBGV O—ERDIERK
O TIE L= EHBRBE ORI EL b L IC= > RaRA v b LIS
<HEIEME (HBGV) O R AR LTz,

@ FRCFHmE A AT 5 EEHBI % OB E K NS SCHK Y A N OFERL
O TUEL-FE L@ TER L —EREZ b & ICRFICRHMEOR S LT &
I S5 [EFREE RIS 2 MGt BED 9 2, PFOS, PFOA, PFHxS FFffi
DRI Y A b (FFEE#R GEFE4L. 2 4 bv, DOL M4, F-IT4E,
B () KUH), 2R (R0, SIHTTOEBEEREEOATR) ZEML
72

@ ZESCEROEE
QDB A FDOHNE, KT Y R 7 Ffli~DfF 28 LB & X5 STk
RRETD 9 2 38E LT,

® WHESEEREEEORE



ARRAEOMARRESIM 2 HASEEREEHE (8)) ICEOE, WASFEREH
H 2RO 9 ZRE LT,

® FREEREEE ISR T EHROM
@;iD@ELtlﬁ%%%@H@&PKM\Hmdﬂﬁ%\&U@Kib
BIE LB RIRICOWT, ZOFEREZS T 200 FEREHE (T
L7, T REFRIIS O UOHEE Z L ITRFRICBWTHREL, ithEh
TR BRETSICB W CHERE Lo, a2 SRR DWW T, 20
INEE LT,

(3) SCHROULSE, fhoh & UBEZE1ERL

O  CHROMRBROBRFT L O R
PFOS. PFOA. PFHxS (289 % SCERO MR AL, MR eI G & it oo 5 2. 3
BRA MR L. JXF(EM%%(%%%\&4h»gDm\%%%\%ﬁ$\%
BO(EED) KOVR)) \CEHE L-, SCHRT — X _—Z2 2o\, Bk 1 TEHI
%_%tofﬁﬁkﬁm%E%%%%&U%~&N~X—ﬁd@(2)%ﬂ%k
L. RAIRICBWTREBENMLE L SNz T — 2 X=X 58 L Lz,

©® =27 V—=r T HEOHRE - FEiE
ODIZBWTEE LMY A ORI ) —=2 T HiEERFO S 2, A7V
—= T EiTo T,

@ CHRY A b ~DIEFHR DB
QOIZBITZAZ ) == 7 @B LD U 2 MZEE (X)) OF#R%
BANU Tz, 2O, BT~ & CEREIZ DWW TR S O F S ~ DR Z1T > 1=,

@ CEROEE
@D LY A R DHFIND, FFIZY A7 FEM~OEH N LT L S5 SCHRE
O 2EE LT,

® PEFEREEB D T-IERORH
DIZ X VIBE LIZCHRIZOW T, (2) GIZBWTIRE Lol FEREEE
12 (2) ®ITBWTHIE LT R 2 i&e L7,

(4) PFOS. PFOA. PFHxS LIA® PFAS 2> FFEITfR B BEHINE D 2 5 O

@O PFOS. PFOA. PFHxS LI#® PFAS 73 1-FidD U A MMl



AFAEDOHAAEEDH L ERINEICH T2 > THE &= FEEE%E N OT
— A R—=Z2—8 | O (1) IR I N EEEESE B W TERIINE DX G L S
LT 5 PFOS. PFOA. PFHxS LI ® PFAS 70 FHED4F & U A ME LT,

@ PFAS 2 (RO RUEE DB 2 )7 OFEH
INHDGFRED Y AT FAMZE T 2B FHE R OWE OB K OV L—
VL OGN ARG D 2 L A HIIC, DD PFAS 4y 1-Fl 2 & 12 Wbk, ik,
ApER, HYLFERR, FOMMBEICB O THEL L HERS 2 IE, BB L7,

@  PFAS 45T D %0 FLUNEE DS NENL AT 1)
QOIZ X VEEFL L= AE b & 12, PEAS 43 FFED 51 RUNEE DS i 2 385 L 72
U A NEVERR LT,

1.2.2. AETCEATHIEEFEH

AFRAEDTEBIE K PLYELDITERARRR L2 RIZHOW T, Mt OBfERT S5 R
BELHELTED TRERT,

1.2.1. (1) ~ (4) OfEEICHT > TE, FEERNFITS U T, U TFOEAFZRZTH
DHNFEN L7,

MR AN ORI ERI M e A T 0K
ALFEMEOVAZFHE (F15) (ST OMEEDOEERBRE AT 58
SR AL AW AT B FREEO S BICRT D 3L (30 DR

ZARIERSED 5 4L EOFEBRR (WHE%Lat) 2f 72548

URAE U 7= SCHREE O FHER M O DERRIC Y 7> CiE, MO Z eI+ 2 s
(https://www.fsc.0.ip/vougoshu.html) Z&EIZL T, IFERAFEEZ WAL DT,



https://www.fsc.go.jp/yougoshu.html

2. ABE DO OIRFIRORE

ARFEEORIEY N, PFOS, PFOA, PFHXS ® V A7 FHHIZE T 5 H D & LTt ekl
FHIKHETH D Z L MR T D720, MFTS4 R E L, AEEHE I 3 BofEs
ZEEE L7z, Bt it 121 0ENEICTE#H L (2) KO (3) OBEOIER D,
IO HE, KO (4) OERINEDE 2 GO EZ{To7-, £i-, AEREEO LY
FLOITYE-TH, FAEREZTOERKL OB OV TRFTSITTRE LT,

2.1. BRI A LV R—

AWEOREICHZ> UL FHREH O UDWH#E L CTHE Lz, ERIZOW T,
1 EBRFSICBW TR —RTABERICRE SN,
BRI A R =23 2.1.-1 [T7RT,

£ 2.1.-1 BHFSAR—

K4 BT

iR HHE ALHRE R RFABEERIE AT BRETEREF 200 B A R
iz

Ok e+ ALHmE R RETERR 2R BT v 2 —
FriEtedx

A K [l ST = 5 = dn T AT ERT SRBRET R

Ik FIA RPN e S e S T S ANVEE SHik S
A%

N FESLAFFERR JE 15 N ESLER BT FERT BREEY A7 - (i FEarn
TR FRATHFIE R R

i e BERS KT KPR SRS AR B 70 7
iz

N ] FESLARE IR FABE IR EBRBTINI TR /KA BT FE AR Ik
L AR E

EEE RS ENZAAMITE 2 — DSARERITZERT = — MIFZERD
EThis

AR At HEZERT: SUVETRR M ARARE R
iz

L Ffbid FESLAFFERR JE 15 N ESLER BT FERT BREEY A7 - (i FE drk
TaF VdaT vy — ik Of) IR E BT R E 5

Bl TR RPACTETERT BREEMEAL AT IER « 43 F BR B AR AT (L " ik
i

VRSO el RPN S S5 il P w3 S o LR Live s S il
HEHIR




K4 BINE]

JKHR — S TE MBS B R FERsAs e M ERT AR B A FERT
(FEE) BeAtrfH
BT bOA ALHRE R BRETERRI PR E v 2 —
FHEHIR
AR MNZATBOE NS R H A SRS (L e s 2 —
BB E
R ] VAT R SREEERRT AL ) f- mR S0 B
Hix

2.2. BRER TORNFER ORISR

(FA+HIE, )

55 1A~ 3 [AIRET 2 ORGTHE L CREHEERE R 2.2.-1 1R,

£ 2.2.-1 RFTFSORFFFHROCREFHER

Rt MRS FRET SR

ERNEL RES - JE R o JERIEM (LHEER)

(2022 4E 11 H 21 H) - REBOWE ® EoRmE, SCERIRER T
- EE R EO®EE 5, SCRGEEEEIIZ DOV
- SRR S8 7 IR DR TN 5 2 RE
- SCHREREVEEBE D FRET

55 2 [ElfRES - PFOS, PFOA. PFHxS®(fk ® PFOS. PFOA. PFHxS® ik

(2023 4= 1 A 31 H) EIE ZEE
- Al E B O R ® [ H 2R E
« PFASH FREDFN RINEDE @ PFASHFREDFHl D% 2 )57
Z 07 2DV TR ESE

5 3 FlRGETS - PFOS. PFOA. PFHxSDO{5%k @ PFOS. PFOA. PFHxSDIH

(2023 423 A 14 H) R SR il HH R SR A e
« PFAS/y TFED M RUNEEDE @ PFASHYT-FED 1 RUNEE D
2 7 B ONF U E DN - 50 HeBERP T D 7 1 A TeRR
ISR DS O HEEONFRLMV EL®
cHREEORD L&D DAY 2 — )L Z TR




3. EBEMSESZ%ITI51F % PFOS. PFOA. PFHxS HliE & Z DB RBICERDIN

£, B

3.1. PFOS., PFOA. PFHxS fHMiZd AF

AFAEOHAEERME 1 MERNEICH T2 > THE L TR [FEBBES R ONT — & N —
A (R SN EBRER S (3% 3.1.-1) A XIZRIT. PFOS. PFOA. PFHxS FEAfiE®D
TERCIRILZ R L, FHliEZ AT L7z, 7ok, AFPHA TIX 2022 4 10 A KFFRTARS

MRl 2 IR R & LTz,

K 3.1.-1 FREXSR L L EBRHES ORE /BRI

P RY R AHlE (TR %152 PFAS

it FOR AR 5E WHO ® (2022, draft) PFOS, PFOA

a—F v 7 ALRER CAC - -

FAO/WHO &R & IR B 5E 5% JECFA - -

[ B i FER B IARC ® (2017) PFOS, PFOA

L EISES EC - -

RN £ i 2 2 B EFSA ® (2018) PFOS, PFOA

 (2020) PFOS, PFOA, PFHxS

% &t PFAS27 il

KEE N ERST FDA - -

KIEBREERGE T U.S.EPA ® (2016) PFOS, PFOA

® (2021, draft) PFOS, PFOA

KEEZFHET 2 7T L NTP ® (2020) PFOA

KE TV B IR B i B ATSDR ® (2021) PFOS, PFOA, PFHxS
% G ie PFAS12 il

KEFRE ' 2 — CDC - -

K pE 2 AR P 5 ACGIH - -

e [E & LR ET FSA - -

JEBRET - ARk - B U DFRA ® (2021)

(LB S BR R 57 B R AR )T ANSES ® (2017) PFHxS, < D1t
(PFHXA, PFBS, PFBA)

MOEFL Y A 7 FEMAFZE T BfR ® (2019) PFOS, PFOA

1T R AR Health Canada e (2018) PFOS, PFOA

T F R RET CFIA - -

F—ARFVT e ma—V—F K FSANZ ® (2017) PFOS, PFOA, PFHxS

A FEERR RS ® (2021) PFAS

— AR M B AT JE R CERI - )

MSZATBOE N LS AT B SR NITE - -

BRIEA MOE ® (2020) PFOS, PFOA

JEAE T MHLW o (RFT=&FE)  PFOS, PFOA

HARPEEREYR ® (2008) PFOA

o FHlEFIER; - FHliESEL L



32. =V RRA ¥V FENHBGV —EREOZF ORI SCER

3.1 CUEE U7 [EEBHEI S O EL b &l R A > k& HBGV O—E K 2Bk
L7z (3.2-1), £72. HBGV OARHL R A HEF L 7= (3 3.2.-2),



Al B

WHO

U.S. EPA

U.S. EPA

U.S. EPA

U.S. EPA

#3.2.-1 ERBREEZOFMEBIZBITSTY FARA v F & HBGY

REA

PFOS and PFOA in Drinking-water (Draft)

Drinking Water Health Advisory for
Perfluorooctanoic Acid (PFOS)
Drinking Water Health Advisory for
Perfluorooctanoic Acid (PFOA)

Proposed approaches to the derivation of a draft
Maximum Contaminant Level Goal for
perfluorooctane sulfonic acid (PFOS) (CASRN
1763-23-1) in drinking water

Proposed approaches to the derivation of a draft
Maximum Contaminant Level Goal for
perfluorooctanoic acid (PFOA) (CASRN 335-
67-1) in drinking water

R4

2022
(draft)

2016

2016

2021
(draft)

2021
(draft)

e

PFOS,
PFOA

PFOS

PFOA

PFOS

PFOA

POD

7 v b 2 HAEBR TOREMIZ IS T % R EHRD (Luebker
et al., 2005b)

~ U AR AEBMRR TOMRT ORISR EE OB
N DD Rl D AR DOMERLMIEE (Lau et al., 2006)
TR OIMIEITY 77 U 7 HURRE O (Grandjean,
2012; Grandjean, 2017; Budtz-Jergensen and Grandjean,
2018) (29 % BMDL,, |ZHE-S & Bl S

POD, =7.91x 10" mg/kg/day

F-HED i BTSSR EE O R (Grandjean, 2012;
Grandjean, 2017; Grandjean, 2017; Budtz-Jergensen, 2018)
=B85 % BMDL, | 55 % Bt SH7= POD,, =149 x 10°
mg/kg/day

HBGV
(FEBINN D EAE: ng/kg/day HaR i)
Individual pGVs (PFOS and PFOA): 0.1 pg/L
Combined pGV (total PFAS): 0.5 pg/L

-

*provisional guideline values (pGVs) #XE
Iz v A ERHMHERE OREAMRE R, BRE
BIR DM % %255,

RfD =20 ng/kg/day

RfD = 20 ng/kg/day

RfD=7.9x 10-9 mg/kg/day
(=0.0079 ng/kg/day)

RMD=15x10" mg/ke/day
(=0.0015 ng/kg/day)



Al B

ATSDR

EFSA

EFSA

Health

Canada

REA

Toxicological profile for perfluoroalkyls

Risk to human health related to the presence of
perfluorooctane sulfonic acid and

perfluorooctanoic acid in food

Risk to human health related to the presence of

perfluoroalkyl substances in food

Guidelines for Canadian Drinking Water
Quality Guideline Technical

Document_Perfluorooctane Sulfonate (PFOS)

R4

2021

2018

2020

2018

e

PFOS,
PFOA,
PFHXxS,
EEte
PFAS
12 #&

PFOS,
PFOA

PFOS,
PFOA,
PFHxS,
PFNA
PFOS

POD

PFOS: 7 v k347 ER (Luebker et al. 2005a) TH 5
AT BHIREAE & AR R o E R 1T -5 < NOAEL # &
hZ4li A& (HED) (C#% L 7= NOAELuep = 0.000505

mg/kg/day

PFOA: ~ U A4 HMERER (Koskela etal. 2016) THx b
NI B ~ORBIFES< LOAEL % b &4l &
(HED) |Z#tf L7z LOAEL = 0.000821 mg/kg/day

PFHxS: 7 v hKIE G- MRER & AR AERER 7 )
—= 7B OB A BR (Butenhoff et al. 20092) TH &
AT R R b B D IR/ T R 555 < NOAEL % K
SR (HED) (2453 L7 NOAEL, = 0.0047

mg/kg/day

PFOS: i ADIMiE s a L 25—/ LEmD L5, KOF
DT 7 F UHURISE DK T

PFOA: MiEHhi=a L 25 n—lmo L&

(Steenland et al., 2009; Nelson et al., 2010; Eriksen et al.,

2013; Grandjean et al. 2012)

U7 F UoBRRICKT D REROKIEDILT & PFOA,

PFNA, PFHxS, PFOS &&FL~L & DRIz FE5<

BMDLio = 17.5 ng/mL (IfiLi& ¥ E) (Abraham et al., 2020)

7 v b 2 FEFRATE 535 (Butenhoff et al., 2012b) (233
B TR AE R I 25 < NOAEL = 0.021 mg/kg /day

10

HBGV

(FEINPN OB ng/kg/day H#AFH)
PFOS: oral MRL (intermediate) =
2x 10_6 mg/kg/day
(= 2 ng/kg/day)
PFOA: oral MRL (intermediate) =
3 x 10" mg/kg/day
(= 3 ng/kg/day)
PFHxS: oral MRL (intermediate) =
3x 10_6 mg/kg/day
(= 3 ng/kg/day)

PFOS: TWI = 13 ng/kg/week
PFOA: TWI = 6 ng/kg/week

4 £ PFAS (PFOS, PFOA, PFNA, PFHxS)
MDAt Tolerable Weekly Intake (TWI) = 4.4
ng/kg/week

TDI = 0.00006 mg/kg/day
(= 60 ng/kg/day)



Al B

Health

Canada

FSANZ

ANSES

AT 254 FATHE
Guidelines for Canadian Drinking Water 2018
Quality Guideline Technical
Document Perfluorooctanoic Acid (PFOA)
Hazard assessment report —Perfluorooctane 2017
Sulfonate (PFOS), Perfluorooctanoic Acid
(PFOA), Perfluorohexane Sulfonate (PFHxS)
OPINION of the French Agency for Food, 2017

Environmental and Occupational Health &
Safety on the ""development of chronic
reference values by the oral route for four
perfluorinated compounds: perfluorohexanoic
acid (PFHxA), perfluorohexane sulfonic acid
(PFHxS)

e

PFOA

PFOS,
PFOA,
PFHxS

PFHxS,
D
(PFHXA,
PFBS,
PFBA)

POD

7 v b 13 R 5Bk (Perkins et al., 2004) (ZF51)

2 AR K22 T 9 BMDL1o = 0.05 mg/kg/day

PFOS: 7 v k2 #ARAFHTE A Bk (Luebker et al.

2005b) 1281 2 AR OREREINIHIZ -5 < NOAEL

0.1 mg/kg/day

PFOA: ~ v ARAFHMRER (Lau et al., 2006) (251 2 Ik

W DORREIEIZ -5 < NOAEL 1 mg/kg/day

PFHXS: TDI B H D 7= O+43 7 58T 72 25, PFOS @

TDIF+ DI AR L RET D EABND

Z v NAEB G- & SRR A TR (Butenhoff et
al., 2009)(Z331F 2 APl E AN, R RIC &5 <
NOAEL = 1 mg/kg bw/day

11

HBGV
(FEINPN OB ng/kg/day H#AFH)
TDI = 0.000021 mg/kg/day
(=21 ng/kg/day)

PFOS }& O PFHxS: TDI = 20 ng/kg/day
PFOA: TDI = 160 ng/kg/day

PFHxS: iTV = 0.004 mg/kg/day
(= 4,000 ng/kg/day)



BT 1E

U.S. EPA

U.S. EPA

U.S. EPA

U.S. EPA

#3.2.-2 AU R RS D PFOS, PFOA MDY R 7 FHEIIZIWT HBGV DRHL L 72 o 7= T —&

BALEZ2
Drinking Water Health Advisory for
Perfluorooctanoic Acid (PFOS)
Drinking Water Health Advisory for
Perfluorooctanoic Acid (PFOA)

Proposed approaches to the derivation of a draft
Maximum Contaminant Level Goal for
perfluorooctane sulfonic acid (PFOS) (CASRN 1763-
23-1) in drinking water

Proposed approaches to the derivation of a draft
Maximum Contaminant Level Goal for
perfluorooctanoic acid (PFOA) (CASRN 335-67-1) in

drinking water

FATH e
2016 PFOS
2016 A PFOA
2021

(draft)

2021
OA

(draft)

Z DAt

12

ARAL SR
Luebker, Deanna J., et al. "Two-generation reproduction and cross-foster studies of
perfluorooctanesulfonate (PFOS) in rats." Toxicology 215.1-2 (2005): 126-148.
Lau, Christopher, et al. "Effects of perfluorooctanoic acid exposure during pregnancy in
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Method 533: Determination of Per- and Polyfluoroalkyl
Substances in Drinking Water by Isotope Dilution Anion
Exchange Solid Phase Extraction and Liquid
Chromatography/Tandem Mass Spectrometry

Water quality — Determination of perfluoroalkyl and
polyfluoroalkyl substances (PFAS) in water — Method using
solid phase extraction and liquid chromatography-tandem
mass spectrometry (LC-MS/MS)

HEE31l ot uts # o ALKk (PFOS) &
L7 VA at s 2 B (PFOA)

&1 ot ad s 2o 2R -8 (PFOS) KOY
V7 A v X g (PFOA) ORIE ST E
KIEAKIZF T D PFOS } Y PFOA DA # B
FKIEAKIZI5 1T B PFOS 25 D /KE A O FEhiakin
FKIERE [T 2 4R KER

ST 2 HEEHWK T » B LAY EEFERIEERED
FERIZ O T

SFNICEE PFOS K O PFOA EETEIERIARIR I
FERIZ DN T

F45-1 BREREZR»OOHEEH
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Solid Phase Extraction and Liquid Chromatography/Tandem Mass
Spectrometry. 2019.

ISO. Water quality — Determination of perfluoroalkyl and
polyfluoroalkyl substances (PFAS) in water — Method using solid
phase extraction and liquid chromatography-tandem mass spectrometry
(LC-MS/MS). ISO 21675:2019, 2019.
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https://www.epa.gov/dwanalyticalmethods/method-533-determination-and-polyfluoroalkyl-substances-drinking-water-isotope
https://www.mhlw.go.jp/content/10900000/000922150.pdf
https://www.env.go.jp/hourei/add/e073.pdf
https://www.mhlw.go.jp/content/10900000/000638290.pdf
https://www.mhlw.go.jp/content/10900000/000856210.pdf
https://www.env.go.jp/press/109708.html
https://www.env.go.jp/press/108091.html

5. PFOS. PFOA. PFHxS LIS ®D PFAS 49> FREICAR DI BUNE DE 2 FF DB

5.1. EEEHSEIE CRBINEDOHRE S TUWD PFAS 0D Y X Mb

ATABEOHAAFEEZERIH 1 MERINVEICH 2> THE LT XX EBRESE L NT —F _R— 2 —
B oD (1) Ci# SN EEEBES B W TFERIE DXSR & STV b PFOS, PFOA,
PFHxS LIS+ @ PFAS 77 f-fi & LT, LA N OERHIIE S 417- PFAS 43 FfiZ2 U X ME LT,

»  Fact Cards of Major Groups of Per- and Polyfluoroalkyl Substances (PFASs) (OECD, 2022)

https://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/cbc/mono(2022)1 &doclang

uage=cen

»  Poly- and perfluoroalkyl substances (PFAS): sources, pathways and environmental data
(UK Environment Agency, 2021)

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/1012230/

Poly-_and_perfluoroalkyl substances -sources_pathways and_environmental data -_report.pdf

»  EC Drinking Water Directive (ZUX#; S 4172 PFAS
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32020L.2184 & from=EN

> U.S.EPA working list (ZUX# X 4172 PFAS

https://www.epa.gov/sites/default/files/2019-05/documents/pfas_research_list.pdf

> UNEP POPRC18 Long-chain perfluorocarboxylic acids (PFCAs, C9-C21) & % O M OEH 4
BDY A 7a7 5 AI/L%E (UNEP/POPS/POPRC.18/6/Add.1) (ZHi7 &i17- PFAS
http://chm.pops.int/TheConvention/POPsReviewCommittee/Meetings/POPRC18/Overview/tabid/9165/ctl/
Download/mid/25773/Default.aspx?id=7&0bjID=30932

F72. OECD O Portal on per and poly fluonated chemicals® X ¥ /A3 4172 Global database of
per and poly fluoroalkyl substances (PFASs) * @ [3 overview with CAS| — NI HADREAFAL
FWE L LTS SN WE D S b RS EHIE T R O E R G E R X 7
2 (NITE-CHRIP) (ZUN#k EN=EITHOWTH Y X MIMA Tz,

2 https://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/
3 https://www.oecd.org/chemicalsafety/risk-management/global-database-of-per-and-polyfluoroalkyl-substances.xlsx
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https://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/cbc/mono(2022)1&doclanguage=en
https://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/cbc/mono(2022)1&doclanguage=en
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1012230/Poly-_and_perfluoroalkyl_substances_-sources_pathways_and_environmental_data_-_report.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1012230/Poly-_and_perfluoroalkyl_substances_-sources_pathways_and_environmental_data_-_report.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32020L2184&from=EN
https://www.epa.gov/sites/default/files/2019-05/documents/pfas_research_list.pdf
http://chm.pops.int/TheConvention/POPsReviewCommittee/Meetings/POPRC18/Overview/tabid/9165/ctl/Download/mid/25773/Default.aspx?id=7&ObjID=30932
http://chm.pops.int/TheConvention/POPsReviewCommittee/Meetings/POPRC18/Overview/tabid/9165/ctl/Download/mid/25773/Default.aspx?id=7&ObjID=30932
https://www.oecd.org/chemicalsafety/portal-perfluorinated-chemicals/
https://www.oecd.org/chemicalsafety/risk-management/global-database-of-per-and-polyfluoroalkyl-substances.xlsx

PFAS 53 F-FE D — %172 43 FH & L T“OECD Working towards a global emission inventory of
PFAS: Focus on PFAS status quo and the way forward” (OECD, 2015)* [ZU¢dk S 7= d D&% 5.1.-
112”7, F£72. OECD IZ LY 2022 FF1T/AF S 417 PFAS Fact cards (OECD, 2022) 12351 %
T72 PFAS 7 V—7 % 5.1.-1 IT" T, AFHAIZIT 2 PFAS 43 Ff U A MMERTIE, OECD

WA ZHNEDPFAS ZL—F 12> T, Z—7RINCHEBE LT~

YER% U7z PFAS 23 7R D U A b & BIIs-4 (2R T,

PFASs

| polymers

Per- and polyfluoroalkyl substances (PFASs)

perfluoroalkyl carboxylic acids (PFCAs), C_F;.,,-COOH

perflusroalkane sulfonic acids (PFSAs), CFyp,-504H

_ perflucroalkyl acids (PFAAS)

CoFanerR perflucroalkyl phosphonic acids (PFPAS), C,Fay.-POsH,

perfluoroalkyl phosphinic acids (PFPIAS), (C,Fy,1)(C,oF s FPO,H

PASF-based substances

| perfluoroalkane sulfonyl fluoride (PASF)
C.Fy4150,R, R = NH, NHCH,CH,CH, etc.

CoFane130,F

L polymers -

_ perflucroalkyl iodides (PFAls) . Fluorotelomer iodides [FTls) — Fluorotelomer-based substances
Cann,ﬂ Can."1':H2':HQ| CnF‘gn”':Hz':Hg'R. R =HNH, NHCHQCHQOH. ele.
= and polyfluoroether carboxylic acids (PFECAs
— per- and polyfluoroalkyl ether-based substances " ’:l.g.,cst'.'C rrpk (PFECAs)
per- and polyfluorcether sulfonic acids (PFESAs)
., CgF 140 CF,CF,50.H
polyietrafiucroethylene (FTFE), 89. CgF 15(0F,CF,S05
polyvinylidene fluoride (FVDF),
— fluoropolymers (FPs) — fluorinated ethylene propylene (FEP),
perfiucroalkoxyl palymer (PFA),
palyvinyl fluoride (PYF), elc.
flucrinated {methjacrylate polymers"
— side-chain fluorinated polymers — fluorinated urethane palymers®
flugrinated oxetane polymers
* These polymers are based on
. maonamers derived fram PASFs or
— perfluoropolyethers (PFPEs) — &4. HOCH;O-CrF 5 -} CH,OH fuorotelomer-based raw materials,

5.1-1 OECD iZ X % PFAS O—&B8 724338

(Working towards a global emission inventory of PFAS: Focus on PFAS status quo and the way forward (OECD, 2015)

ASUR 7453

4 https://www.oecd.org/chemicalsafety/risk-

management/Working%20Towards%20a%20Global%20Emission%20Inventory%200f%20PFASS.pdf
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https://www.oecd.org/chemicalsafety/risk-management/Working%20Towards%20a%20Global%20Emission%20Inventory%20of%20PFASS.pdf
https://www.oecd.org/chemicalsafety/risk-management/Working%20Towards%20a%20Global%20Emission%20Inventory%20of%20PFASS.pdf

Fact card
No.

1

10

11

12
13
14

15

# 5.1.-1 OECD Fact cards 2MERL S 7172 PFAS 7 /v —7F
(Fact Cards of Major Groups of Per- and Polyfluoroalkyl Substances (PFASs) (OECD, 2022) % J&(Z1ERK)

TN—T4

Perfluoroalkyl phosphonic and
phosphinic acids
Perfluoroalkyl carboxylic and
dicarboxylic acids

Perfluoroalkane sulfonic and

sulfinic acids

Per- and polyfluoroalkylether
carboxylic and sulfonic acids

Perfluoroalkanoyl fluorides and

their derivatives

Perfluoroalkanesulfonyl

fluorides and their derivatives

n:2 Fluorotelomer-based

compounds

n:1 Fluorotelomer-based

compounds

Perfluoroalkylethers, epoxides,

and vinyl ethers (non-polymers)

Perfluoroalkenes and

derivatives

Specific hydrofluoro-carbons, -

ethers, and -olefins

Side-chain fluorinated aromatics
Fluoropolymer

Fluoroelastomers

Perfluoropolyethers

WEHA

PFPA
PFPIA
PFCA
PFdiCA
PFSA
PFSIA
PFECA
PFESA
PACF
PACF-based
derivatives
PASFs
PASFs-
based
derivatives
FTOH
n:2 FTO

n:1 FTOH

PFE
PFEp
PFVE

HFC
HFE
HFO

FKM
FLS
PNF

elastomers
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5.2. PFAS b RO AINEDE 2 F DEH

PFAS 53 FFED Y A 7 FHIIZE T 2B AR R OIUEDEE R O V— v 7 OR 4P
R 52 A HMIC, 5.1 THEE L 72 PFAS 20 TR OWTC, Wbk, Bk, EER, 5%
FREDIGHEE 2 INEE - BH U=, WEIZ DWW T, stratified dipole arrays (SDA) EEGf 12 HE-5 <
Et AT o 72, BRI DWW TIERHmE RS I K 2 B PLC BRI S 5D < B, AERERIC
DNWTIHE W EFRAERSNE (LR 1230 < MG AL E O JE HIF# VG Y ERBIZ DWW T
X, ERNOBREKPE=2 1 /T — % LM RENET — % 22 R Lz, 2O, #Es+
TOE=FZY TR LT,

5.2.1 SDA ERE&ICHES < Bgt

PFAS 135V KL L Bt 2 oo =— 7 W B2 e M 24T L . PFAS O85E 1% SDA B
ICE DA TE 5 2 LA & TV 5 (Hasegawa, 2017°), AFHA TlL, MFtE TO PFAS
ST RRICBT 2 RENC L, BERIIER LY SDA FiICBE T 2 15 @it 2 = . PFAS @
Motk & e & DBBEMEC SV TR AT o 72

SDA HFTld., MR R EEH N S—7 LA 7L L (R S OS THEAICHEBEE
L. sk CR 8 D8R m > 7(m=7:PFOS) ® PFAS CTIZHCEANKEZ V., m < 6(m=6:
PFOA) @ PFAS |E—/3 1 & LCHEETLHEE 2 HD,

SDAM# A S E L LI PFAS DFEMDE 2 FIZHOWT MFESTOERERZLLFITRT,

v PFAS [ZOWTIIERDIRALKFEZFLETHEZITY TULTE ST (ANENE (PK Z5) (220
T, SDA HFaa BE LICHBENINE L Z X DD,

v SDAHEHIZHS< &, PFAS X CR N 8 LLETHOEA L, B EEEEsmEs B2 60
o CRBHN 8 VWA, 1 0 TELTEHLEN, BT LTOFEMEREERTLIEZEXL
no—J, BEENTO X X7 BRKS N A CERICE 2 DHBITIRMATH Y | S%IFZED
VETH D,

v BB T, CREA8DOLD LY 10011 O L O THENRWERZ RTHELHY ., &
KNTPFASIZ 1 0T L LTEDE-TWNDHHEENREZ LN,

VvV OBREPTHRIEINIRELNLVTIIECESBELDINE I NEIAATHY . EHLBRVE
FIHT D AREME D B2 B D,

v 0KEBH PFAS 120\ T h, B0 IC SDA Blfg A CT& ., CR MMV ESCH CES %
PESIHEEZAT D EERTRIVIZVWEEZLND (=—T UL AT 5 GenX %),

v =T WHMEEE AT D PFAS X, —— T /UIEE ) TR AN D LALFIICARZETH D |
HEEBEZD ETORA L NERDBEEZLND,

5 Hasegawa (2017) Physicochemical Nature of Perfluoroalkyl Compounds Induced by Fluorine. Chem. Rec. 17, 10, 903 -
917.
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METEIZB T D EHIIB W T, PFAS OIRWNEIRECHNE A 1 = X A2 T, SDA Bl
5 F X7 PFAS i OB N ME LB 2 5D 2 L3RS V-, —J7 T, SDA Biis & ik
AH = AN EOREEMEIZONWT, AR TOHX R RSN PFAS 4+ D H B EAICE
2D FIIXANICEB T DEIIEEIC OV TR AR DN LB IR TH D & OB
i,

522 FHIOFAGEERIC K D FERIL. AER. HREROFRBTOIE - BH

PFAS %5 FFEOBHARH R OUEDBILE K N T N—Y 0 7 O UM 2 Gt T 5 72D D
BtE LT, LFDOIEROIUE « B AT T,

[FEAmBERE I & 2 FFmk L]
> YESMERISE IS BT BRI R E
+ U.S. EPA |Z & % Referecnce Dose (RfD) #%iE
+ ATSDR (Z X % Minimum Risk Level (MRL) &%
* EFSA |Z X % Tolerable Weekly Intate (TWI) 3% /E
+ ANSES [T X % indicative toxicity value (iTV) % 7213 toxicity reference value (TRV) &
> R E SR O NHEAR L
+ ATSDR (2021) Toxicological profile for perfluoroalkyls
NHANES2003-2004 T 12 i LD Mg S Sz 10 L OMhoE=2 1 > 7T
M &z 2 fE (12 F)
+ EFSA (2020) Risk to human health related to the presence of perfluoroalkyl substances in food
EFSA (2012) Scientific exposure report D %5 & 72 7= £ PFAS (27 ff)

e
i

DS ARG h o> b ]

> FREVEABGEYE K (POPs S:4Y) 12351 DB OB OB IR & & 1)

> AFan Ok, G G AR OMHIBRIZ B BN (REACH Bl (21T DR, 387k
i Y A M (RIEEWHE (SVHC) & LTRE)

> EONEREARSE Y

[ENICHT2E=4 Y o 7RG ORISR AR ]
> EickamEdhe=x) FF—XF
- KIEKIZHSIT % PFOS DR E R (FATBE)
- AT v LAY EEGEIRDUBER A ORER BREE)
AL BREE SRR A BRIEE)
> EICE Db bl ARERE T — 4
ALFWEDOANA~DIE L BRE=2 YV THAE (3 1y M) BREEE)
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> ALFEREW AR T — 4

CkEICBIT =421 7R]
> S5 BORBIHG I E AR (UCMR 5)

INHOT X OEIFERE [HIIR-4 PFAS 73 TFEDO Y 2 b 1277,

F 7o FHmERRE F 721X EIZUNE X472 PFAS (PFOA. PFOS, PFHxS LIS 1 D), Hi
XI5 (et 2 &) PFAS, B L2 BREHRE=X U /T — X NAF I 7= PFAS, [EIZ
£t FOMFRERET — % H3AEK SI7- PFAS 2K 5.2.-1~% 524 [T T,
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#5.2.-1 ¥ESEERESEIC X B EMEMEAERE S 7z PFAS (PFOA. PFOS, PFHxS DIA} 3 M)

Group Name &R CAS RN

PFCAs Perfluorobutanoic acid PFBA 375-22-4

Perfluorohexanoic acid PFHxA 307-24-4

Perfluorononanoic acid = PFNA 375-95-1
PFSAs Perfluorobutanesulfonic = PFBS 375-73-5
acid
Per- and Hexafluoropropylene GenX 62037-80-3
polyfluoroalkylether = oxide-dimer acid, 13252-13-6
carboxylic and ammonium salt (EPA)

sulfonic acids

1) BEHb 8 2) e FEE D 2 L T O i R I AR

Hi& bk
(NITE CHRIP) = 43¥4

. BEA7 D

: BE(7

: BE(7

31

HBUTE - A
HE (1)
(2020 4E)

2 LA D

U.S.EPA

RfD &
(IRIS)

FEffieh
(IRIS)

FEAL
(IRIS)
RfD 7% &

RfD %€

e

ATSDR

I

I

MRLs 7

=

INE

=u
34
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INE
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£ 522 WSMERFIC L AHFINR @EFFTEED) EEIFHMEE NI S L7z FAS (PFOA, PFOS, PFHxS LIS o & M)

ZV—7  Name W& CAS RN Fiz ek BE - WA USEPA ATSDR EFSA  ANSES  POPs EU REACH
(NITE CHRIP)  433H & ()
(2020 4E¥)
PFCAs  Perfluorodecanoic acid = PFDA 335-76-2 - BEfED 24EDI Ty RRET ISt ISt - fatt SVHC
(IRIS) (LC-

Perfluoroundecanoic PFUnDA | 2058-94-8 - BEFF D 2fLLFY - Y& 7 lI'& 7 - PFCA) SVHC
acid
Perfluorododecanoic PFDoDA  307-55-1 7oA B2 < - I I - SVHC
acid TEMEA
Perfluorotridecanoic PFTrDA | 72629-94-8 | 7w FERMmE | EH? <1 - - g - SVHC
acid 15 A
Perfluorotetradecanoic | PFTeDA | 376-06-7 7 v RS mE AR <1 - - IS - SVHC
acid 15 A
Perfluoropentadecanoic = PFPeDA  141074-63- 7 v ERMmE  BEHR? <1 - - P& - -
acid 7 T A
Perfluorohexadecanoic = PFHXDA = 67905-19-5 - B2 <1 - - IS - -
acid

Perfluoroheptadecanoic - PFHpDA = 57475-95-3 - - - - - - - -

acid

Perfluorooctadecanoic = PFOcDA = 16517-11-6 - - - - - & - -
acid

Perfluoroeicosanoic PFEiDA  68310-12-3 - - - - - - - -
acid

Perfluorononadecanoic = PFNDA 133921-38- - - - - - - - -
acid 7

Perfluoroheneicosanoic = C21 - - - - - - - - _
acid PFCA
1) BEFA b FWE 2) R WE 3) mibdeEE D 2 #HU T oo m i IEAR
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TN—=7 | BEFF

PFCAs

PFOA

PFDoDA

PFTeDA

PFHxDA

PFSAs

PFHxS

PFOS

1) 5 HER e E

#£52-3 BT 2BEBRE=FY V75— NAFE S 7~ PFAS

CAS RN PN

~)L7 ) Fnm
o B R

335-67-1

~)L 7 )NvF e
KT R

307-55-1

~)LT7 NG
T hIT A
@Z‘%

376-06-7

~)L 7 )G
XTI
g&@

67905-19-5

~)L 7 )G
N AL
g

355-46-4

~)L7 )G nm
* B A
RNV L3

1763-23-1

Hi&
(NITE CHRIP)

HHERA,
K 0D 2 T AL EHLA

THKHA, BKHA
RS A

3R S LA

3RS LA

Ay XHE, R, KR
HEREEES (LS MREERE, 1
KA, BEARA, OO
A, MRS

L&
g

14D

R

R

Bt 2

B D

(1 %% Vs

TETIE)

14D

BGE - wA

HE (1)
(2020 4E)

<19

<19

<19

1-<1,000

BEHE=S Y L ST =4

JEFE & DAKEKF O2E

Tk, EADOEEFRE)
BRIEAA I L DERBEFERETA

REEE L D bR EE e
g

T TR 27,
R nd~0.3 ng/L

T TRRAE (R FRRAE) : 0.014~0.1 ng/L
REEAIC L D E R e
T b g

T 7E Hh gk 27,
R P nd

B TRRAE (A FRRAE) : 0.021~0.1 ng/L
BRIRAIC L 2P EREFERE
T b

T 7E K 27
FRHIHEDH: nd
Bt T RAE
JEI5E I K B AGEAR T D[

Tm\@mmélﬁﬁ)
BREIE I X A BREEEREAE
E%%Kiémﬁ*¢@£l

TK\@K®QI%E)
BREIE T K D BRI IR A

2) Bt b wE @%ﬁﬁ#%gzﬂ%ﬁk?%%@ﬁ%ﬁ@@%ﬁbaFVML@@%%A&U
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A
BB L D EEFAERDUERERE ()1,

3

0

0

(RS THRMHE) : 0.014~0.061 ng/L
A
REEE I L D RETFERGUEERA (I,

G
BB L D EEMFAERDUEEHRE ()1,

A (2019)

A (2019)

A (2019)

M,

T,

e,



#£52-4 HiZLbe FOMPBRERET —Z BAFE 17z PFAS

TN—T | WEFR CAS RN E2yin i {bggikodE G - A b SR ERE
(NITE CHRIP) B (1) (RN 3ARE T — & R )
(2020 %) (ng/mL)
PFCAs PFHXA  307-24-4 A ar R o = T S - - - 47T N.D.
PFHpA  375-85-9 NUTFh TG a T H R - BEAE D 24ELLF D S (SD) 1 0.0050 (0.0039)
FOfE () - N.D. (N.D.~0.32)
PFOA 335-67-1 T RV A N, THAH KA 1R - ) (SD): 2.2 (1.0)
AROFR I ALBRA, RSB A HPYLfE (EPR) : 2.0 (0.41~6.2)
PFNA 375-95-1 NTEF TN a )T R ST A BEAE D 2T Y | Y (SD): 1.6 (0.82)
HRofiE (#EPH):  1.5(0.49~4.9)
PFDA 335-76-2 )FFHINF T g - BEfzE D 24LLF Y SFEE (SD): 0.52 (0.35)
HRoRfiE (%5PH) : 0.44 (N.D.~2.0)
PFUNDA  2058-94-8 @ ~L7Anv 50 f - BEfeE D 24T S (SD): 1.4 (0.92)
FROLE (#iPH) : 1.2 (0.38~5.9)
PEDoDA | 307-55-1 ST Ea RFEH 7 FE R IR HE D) <19 S5 (SD) : 0.037 (0.14)
R () N.D. (N.D.~1.4)
PETIDA | 72629-94-8 L 7LAm kU5 0 Bk 7 FSR ST A B <19 F¥ (SD): 0.15 (0.28)
HOLE (#iFF) : N.D. (N.D.~1.4)
PFTeDA | 376-06-7 ST EaT NTTH U 7 v F RS G PEA BEHL Y <19 SEHJ (SD) 1 0.0072 (0.059)
HLE (#EFF) : N.D. (N.D.~0.59)
PFSAs PFHxS | 355-46-4 FNUFH T EAFY AR - B 1-<1,000 @ ¥ (SD):1.0(1.4)
NG (1 F5 28 FPYLfiE (EEPH) : 0.76 (N.D.~11)
T7E)
PFOS 1763-23-1 U T7AFr (F7 Zr-1-ANKRy | Ao X3 CEERH, LSIHB 142 - ) (SD):3.9 (2.5)
[i73) FURE, THAH, BEAAL Ko FRULfE (GREPH) : 3.4 (1.1~14)
A, BAESCE A
PFDS 335-77-3 AN A aYTF T h - AR - - - 47T N.D.
Ve

1) e E 2) MR e E 3) BEUEFWHE 4 FRULEWE  5) MHEREE D 2 LU o720 fE R EHEA
6) EAUL W EE I ROALK R L (1 b L ORISR AL L)
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5.3. PFAS &R D& RIVEDEFIRALA

522 K VPR U B A S &2, PFAS 4y TR DN RIAE DS E 2 Mt LT,

PFAS 73 TFEIZ DWW TIE, BET =203 EoN T D L OIF—5OWEICRLNTERY | &
PERA B = XTI LTH RO NE N LD, B E CHEMERCHEMEA = X LT
SLEREORESCIIN—E U TIIRETH L B2 BN, ERNTOIELS BRICESL
B ERENBENTH DA, PFOS, PFOA LISLD PFAS 5y FFEIZHOWTHE=HX Y 75
—ZIIRENTH Y | X BFEEOHEIEDLE R TH D,

2O LD IIRBUTI T D PFAS Zr TR F IR OEESEE ORGEHI I W TiE, B,
M REOFROBLAN D, MBAMERES I X 0SB RE SN WE. HiflxyE
(POPs 540 CTHai o OF84 PFCA (LC-PFCAs), REACH HANIZ I B HIR° SVHC 5D %4
WE., EU SEKIES Oxt4: PFAS) OB W EEBE 2 bND, o, 1< BEHEEDO
RN STV WA S F 2D & ENTRLEIA DO ERE R & 0 MRS =
ZY TG Lo TWDWEIZHOWTIE, ENTHRBRICHER SAUI<KERNEZY 952
EDD, BEERENEEX OND,

U bZ5F 2, RHETIE. D) WAMERSIC X 23l R E SN WE. 2) Hilksw
E (et A ETe), 3) ENTRIEmRAOEENH VD . MhoFsMER TE=2 ) v Ikf%R L 7
S TWDIWEIZHONWTER 531 IR TEILER aT 21T, BIRER aTICESEBREDOR
MEITo T,

# 5.3-1 PFAS p FREOARNEDOKRFICBIT IBEERaT

i BERERAaT
1) MEAMEBIZEIC X 2R HMIE B E S -l 2
2) HHGmE (Rt 2 Ete) 1
3) AN TRERADSEERH O . HoMIMERE TE=4 U v 7

1
KtE Lo TWAHE

BN DT ORISR, BRE R a7 B35 I 7-¥E (PFOS. PFOA, PFHxS & % D%
fr<) 2% 53-21TR-T GEMIL THIR-4 PFAS o FfED U X h ] S/,
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#5322 BEEERaTHMNE S PFAS &y 1
%9 2% PFAS 4y 1-f& D

IN—T)vFa UM (PFNA) & D1
R—=T AT H ARl (PFBS) & D
NR—T A7 K fE (PFBA)
3 =T )V Fa~FH U (PFHXA) & Z 0
ANFH T AR T L B bR ERE DT =T L (GenX)
IN—T )V r~7 X g (PFHpA)
2 N—T)vAa T H B (PFDA)
IN—=T A v 7T 1 W (PFUnDA)
IN—T ) F a2 B g (PFPeA)
NR—T )V K5 % e (PFDoDA)
N—=T A MY RT U (PFTDA)
N—=T)NFaT 87T (PFTeDA)
NR—T ) F a0 25 % g (PFPeDA)
=T )vF a7 255 (PFHpDA)
IN—=T A a7 BT I U (PFOcDA)
=T A nrxA 2% B (PFEIDA)
1 N—T)vA v )77 (PFNDA)
IN—=T A a~r A a2t B (C21 PFCA)
IN=T AR H L A)VIR PR (PFPeS)
IN—=T)VFa T B AR B (PFHpS)
IN—=T)Am ) F AR CEE (PFNS)
IN—=T)vFa T ) AV VR (PFDS)
N—=T AT 5 AR (PFUNDS)
R—T A RFH 2 AR R (PFDoS)
N—=T)Fa N T ALK (PFTIDA)
2) BALAYIOWIZONTIE, S AWE T DL LTE & THKA
3) PFOS. PFOA., PFHxS &% DHIIZi%Y

EREA =T
ARtA=a7)

4

BHERA T O 3 LLEE2>7-%E (PFOS. PFOA, PFHxS & ZDHi%kR<) &%
53312 T, N—=T AT X AR (PFBS)(BEREAaT:3) LX—=T v FnT X
VAN T Y U L (K-PFBS) (BEJEEE X 2770 4) [ZOUTIE PFBS &2 DI, /X—7 1
o (PENA) (BEE AT 4) LoA—=T )4 n ) F U7 o E =7 L (APFN)
(BEREAaT:3) IZOWTIEPFNA L ZDHE L TE LTI L 72,

PLEORER X0 | ARFREIT IO TEIUE DL 23 &\ PFAS 4y 7 & L C PENA, PFBS
& D, PFBA, PFHXA & = M, HFPO it “ &AL D7 =7 LM (GenX) @ 5 FE)
EiFoni,
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J—"

PFCAs

PFSAs

PFCAs

PFCAs

PFPEs

WHE

N=TNFnr ) F
VAVA =Sy N =}

WR—=T)vFa T Z AR R
VRN -}

IN—T vt ua TR R

R—=T VG a % g

T U= N

F MU DA

~FV Tt ue e L oL
Wi —BEKEZFDOT E=T A
e

#53-3 PFASH TRV A DO BEEEXR T IULERST-HE

W

PFNA
APFN

PFBS
K-PFBS

PFBA

PFHxA
PFHxA NH4
PFHxA Na

GenX/

PFPrOPrA,
HFPO-DA
(acid form)

1) JRHFEEED 2 AL F OO fE RN

CASRN il - i
ANE (L)
(2020 4F)

375-95-1 2 4ELLF D
4149-60-4

375-73-5
29420-49-3 1-<1,000

375-22-4

307-24-4

62037-80-3 -
13252-13-6
(EPA)

U.S.EP
A

FEff o
(IRIS)

RfD 7%
—

rE

RD &%
TE
(IRIS)
FFAM
(IRIS)

RfD &%

rE
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APk L
ATSDR EFSA
MRLs TWI
ol
nol
T ST

ANSES

POPs

e
(LC-
PFCA)

Bl

EU EU
REACH DWD

SVHC Pop s

SVHC -

PSES

HIPRIEZE W5

SVHC

SVHC -

T=4 EREAaT
N4

U.S.EPA FF{ffE il [E N #LE

UCMR 5 #T AR &
T =
N
H

Pop s 2 1 1

poE- 2 1 1

x5 2 1 -

x5 2 1 -

Pop s 2 1 -



54. ZOMOBEFER CREOFMmENMN)

KIENZIFT 5 PFAS 3 FFEOFN RAEE DL DRG0 S B FEH E LT, LRIEKIE
(Safe Drinking Water Act: SDWA) (23317 % PFAS Ml O fc#r@hm, & O New Approach
Methods (NAMs) %1 L 72 PFAS FF-Al OB SCNAG AT T IZ DWW TLL P IS A 8 L 7,

5.4.1. SDWA (281} 5 PFAS H#l o & ErEhm

U.S. EPA (X SDWA O & | F—FEECEIKHAI (National Primary Drinking Water Regulation:
NPDWR) #E®H, ANLOKET AT AR ZERT HHEREZ AT 5, 2021 43 H, EPA
I%. BCBKH O PFOA KUY PFOS % #iifil5 2 PhiE & B L0755 4 IRECBAKIG Y E Al V) A |k
(U 2 15 Y D e & 7 LR T (Announcement of Final Regulatory Determinations for
Contaminants on the Fourth Drinking Water Contaminant Candidate List) Z%# L7, Z DOWRED
—B & LT, 202343 A 14 H, EPA [£3 5.4.-1 {Z/” 3 PFAS 6 #EHEIZ-DUCTD NPDWR
RERRL,

#54.-1 BREIN/Z NPDWR R

W R S N7z MCLG™ %ﬁ%g&g 11\/4%1,2)
PFOA 0 4.0 ppt (4.0 ng/L)
PFOS 0 4.0 ppt (4.0 ng/L)
PFNA
PFHxS 1.0 (&R oT) 1.0 (&Ko)
PFBS Hazard Index Hazard Index

HFPO-DA (GenX chemicals)

*] Maximum Contaminant Level Goal (MCLG) : fig KFFAIREL D HARE, JERIRIINIZTE, I Y 27 Nend
HONTWD )N, B ED Ll

*2 Maximum Contaminant Level (MCL) : lx KFFAIREE, 1ERIMI 1A 8 %, BAT (Best Available Technology) # it
WV MCLG [ TE BITLWMENRE S D, EOREICER L TXAHEE R b EEIZA L,

BITEDREHLO FE A (Weight of evidence) Tlk, #7225 PFAS ~D|X < FE MR DR 2L
ZH7o O AREMEDVRIB X LTV D, D72 PFNA, PFHXS, PFBS XY GenX (22U C
X, YR~ — Y v BRI RSFRY 7 MCLG % #2595 72 %, Hazard Index (HI)
T —FEHNDZ EPRESN TS, PFNA, PFHxS, PFBS K& U GenX DIRAMIC

¢ U.S.EPA (2023), Maximum Contaminant Level Goal (MCLG) Summary Document for a Mixture of Four Per- and
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%95 HIMCLG B HFIEOE % DL FICRT,

[2F v 7 1] & PFAS ® HBWC DR E

PFAS 4 FED Z N ZIUTHONT, ISRV, REFRIZEDS < KR (Health-based water
concentration: HBWC) # &7 %,
RfD

yywc\
— — N

RfD = B2/ H & (Chronic reference dose) : H2WEIZxT 25 MEFD 1 H O
NIE BEOHEMH THY . FIEICBWTAHEREEOFMTE DU 27N
ek Ebis,

DWI-BW = FESNTEHAEFIZT5A4 7 AT —VI2EHBITF 5 90 N\—k o ¥ A VIKE
RSB KB R 2 [L/kg/day] DAL TH L721E< #f%% : DWI-BW
VICERK D EBE N O\ 7 H B 2 B 8T 5,

RSC = %/EJFFHx % 5- (Relative Source Contribution) : #% 1 X < BZFR & D 9 HECEIK
BRIZERT 28 G,

NPDWR L CHV 54172 PFAS 4 f D RfD, DWI-BW., RSC X % E X i7- HBWC % %
NENFE 542177,

Polyfluoroalkyl Substances (PFAS): HFPO-DA and its Ammonium Salt (also known as GenX Chemicals), PFBS, PFNA,
and PFHxS.
https://www.epa.gov/system/files/documents/2023-
03/PFAS%20HI%20MCLG%20Public%20Review%20Draft%2009%20March%202023.pdf
(EPA 3837 Y w7 L E 2 —HICAB L TV HHEE)

T MR K DO EIZIL, AR —b —D LS AR ELIIEBORBIZIS N TN bNHKBEEND,
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https://www.epa.gov/system/files/documents/2023-03/PFAS%20HI%20MCLG%20Public%20Review%20Draft%2009%20March%202023.pdf
https://www.epa.gov/system/files/documents/2023-03/PFAS%20HI%20MCLG%20Public%20Review%20Draft%2009%20March%202023.pdf

7% 5.4.-2 PFAS 4 fED RfD., DWI-BW, RSC R OEH &7~ HBWC

PFAS RfD DWI-BW RSC HBWC
(mg/kg/day) (L/kg/day) (K IT)

PFNA 3X 106 0.0469 0.2 10 ppt

PFHxS 2X 106 0.034 0.2 9 ppt

PFBS 3X 10 0.0354 0.2 2,000 ppt

GenX 3X 106 0.0469 0.2 10 ppt

[X7 w7 2] HI DEH

HIZ 2 12> TEHT 5,

n n
e S ho 3
Y ‘T LURfY;
i=1 i=1

KZ

- =
— — N

HI = Hazard Index

HO: = {LFWE i O~ — % (Hazard Quotient)

Ei= {LFWE i DIX<EE, T bMHE (mgkg/day) F72IZEEVKEDIRE (mg/L)

RVi= JEUEE (B : %0 RID £ 72135/ Y 227 L~UL (MRL))(mg/kg/day) % 7= 135%F
I3 % HBWC (i : {b¥'E i © MCLG)(mg/L)

PFNA. PFHxS. PFBS & GenX DIE&Y D HIMCLG HHAIZX 3 0@y & 72 5,

Kg

[PFNAwater]> N ([PFHxswater]) N ([PFBswater]> ([Geanater]>

HIMCLG = (
[PFNAugwcl [PFHXSygwc] [PFBSypwc] [GenXypwc]

- >
— — N

[PFASyaer] = 45 PFAS 54> DWNE S V72K R EE
[PFASupwc] = 45 PFAS %53 ® HBWC

PFNA. PFHxS. PFBS &} GenX DIEEM D MCLG # HI=1.0 IZRETHZ &1, 21
5D PFAS 1RGO MCLG % & MlEFEA~OEZERN N 0TV eV, EiE PRI S g0
LAJVIZERE L TWAD Z L2 WY e~—V 0 NMEESND Z &7 5,
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5.4.2. NAMs #7EH L7z PFAS BEIBA AT DOELY #H 2

U.S.EPA (XEZ #7177 & (NTP) Li#HE LT, PFAS Ot MMEFEEETMIEED /-
W, invitro ™A A—""y NRER (HTT) Z&1e NAMs ZiEH L7z 7 v—v o 7 LESENERT
T EFEEFCTHDH, SZOHTIX, PFAS % 53 DIE 7 IV —IZHE L, 73V —N
5 invitro HTT % FEhiti ¢ 2 WE 218 7E L= BT, IBERZRITIR, At B4 5%
P, SEENME, I ha RUTEMEEZ A7 Y —=7 PFAS OERNENETR L ORI T
CRIAT 272 DAEMIEET — % OBSERED LN TWD, LD invio HTT 7—X %Y
— R7 720 R— MEHRE L THHL, BR5BROLEREZRFTL5 2L L3 TW
D&MD, FERIIZ PFAS 7V — 7 25t 2 L TOSZ L R HIFHR E R 2 Wt & 2
b b,

Data collection; Maximizi}r:g Read-across Capturing Structural Diversity
Pre-defined Y/ A \
structural On Wkgrp-31list: On EPA-PFAS list; Availability of EPA interest Characterizing the
categories Availability of in vivo data  Availability of in vivo data in vivo data in vivo data lacking PFAS Landscape
Step 0: Step 1: Select Step 2: Select Step 3: Select Step 4: Select Step 5: Select
Characterizing the substances from substances from substances from substances from substances from
PFAS library categories of greatest categories of interest to remaining categories categories of interest remaining
interest to the Agency the Agency with in vivo data to the Agency categories
‘I.J.‘ ‘ Ll Lt
Agéncy interest 5 structural categoties +6 structural categories*

*2 categories contained only 1

10 chemical, so were not included

s +2 structural categories

MELT] +5 structural categories
o ) 's

Availability of in vivo data

+10 structural categories

R Y

53 structural | =3 subst AP | 9 substances: 13 substanc.:es
categories substances: 1z categories 6 categories 10 categories

X 5.4.-1 PFAS DZV—¥ > 7 L ESTHEME DRE
(Toxicology, EPA ‘s National Center for Computational (2018): PFAS list commentary color figures. The United States
Environmental Protection Agency’s Center for Computational Toxicology and Exposure. Dataset.® & ¥ $2#¥)

8 https://www.epa.gov/chemical-research/pfas-chemical-lists-and-tiered-testing-methods-descriptions#1

9 https://doi.org/10.23645/epacomptox.7479866.v1
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https://www.epa.gov/chemical-research/pfas-chemical-lists-and-tiered-testing-methods-descriptions
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6. £&

AFHAEIZIBVT, PFASD 9 b | [HNIMTIIT 2 BUHISE IV TRIICEN R O 7 5 71 5 PFOS,
PFOA, PFHxS% %4\ [EIBEHERE O FEAMIZ B9~ A 1F S OB En FL (RNERE, 3 (FFlC
FENANE, IFEEE, Ik, MRS, AR AN, (X< 8. ETIAES) OIE -
P A{T 72, £7-. PFOS. PFOA. PFHxSLISNDPFASH T-FEIZIR D IEHINEE DE 2 7 DEE
HE1To7,

BEERE L OULSE - B CIL, [EBEHE RS S5 O RFAM SCE R UG S v SCkicn x . [ERE R
BI%E DO FEAM SCESR IS 31T D B AR BRI R LUE DO RAEK ST (ENORAFESCHRIZ DV CTIEaHI)
IZOWTLRRT —H RXR—RCTHRBEITWAYZ U —= T il Lo 3CikE U A ME LT
L7 E TR Y A7 FHi~OE AR LI E S5 STk E RO 9 Z8E Lz, Z OFER,
] B B 2 0D BTAME SC B4 (T UER S 7= SCk & L CREIiE Gk Y A & LTU & ME LT
L61SH D 5 H203#, SCHIRBFE RIS E LWkT —F X—A WY A b & L CTHE Lo
13548 5 H54%, FR25TH A XMRIC, JREEZ AT LT, T OOFE X VT FHo
HEH (AEFEREHE) 2RARICB0 TR L, HEROMEE O EOERZIT - 72,

PFOS. PFOA. PFHxSLASNDPFASS T-FEIZFR D IEHINEDE 2 7 OFEBLTIX, EFEHERE%
DPFAS Y A NEIZINHE SV -PFASE U 2 Mb L7z BT, &0 RO E RIS X 2 31
ERRERDL, BHPRDL, BRICRB RENTE=41 77 —2 IMPRERNET — 2 %,
RS AEZEOER, WHAOE=F ) 7R AZNE - BH L2, ZhboofFHEzd Ll
IR ATT AT URET 21T o 1o i R, mEE R, BERE O EOBLID OB FRI MR O
INEE - BEE OB RE N V- & L C, PENA, PFBS & Z D, PFBA, PFHXA & % O, HFPO
fe Bk 207 =0 L (GenX) OSHENRZET Bz,
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ACGIH KIERE R E R MK 2

ANSES (LB BRI B R )T

APFN N=T)Fva ) FUBT =y A

ATSDR DR 7 0 P s g P

BAT Best Available Technology

BfR MUELER U R 7 S ST T

BMDL Benchmark Dose Lower Confidence Limit

C21 PFCA A % = PNV G

CAC a—F v AKBRS

CASRN CAS B+

CDC KERFRER T & —

CERI — RS A AT SE R

CFIA BT H BT

DFRA JEEBRET - ARk - AU

DWLBW BESNTEERAERZIZTA 7 AT =B 5 90 X—% v ¥ A VIKE
AR AICRL K FE R

EC UIPI=ES

EFSA R £ 8 22 4% B

FAO [l e i fE SR P

FDA KA ST

FSA BEE A T

FSANZ F—=ARNT VT « =a2—U—F 2 REIEHERE]

FTO Jivturua~v—4 L7 4

FTOH Jivturua~w—7La—)b

GenX ~NFRHT A n T a e L oRbgE _BRE DT o E= T L

HI Hazard Index

HBGV RSB 3D < FEIEME

HBWC Health-Based Water Concentration

Health Canada H T Z AR

HED b NEEA &

HFC NA Rt ah—Ry

HFE NA R 7 tax—7 )L

HFO VAT B N =0 % ol = 5l P AP V4
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HFPO ~AXH T d e e LU b

HFPO-DA XV T AT T a e L U {bie ZEIK
HQ Hazard Quotient

HTT INA AN—T" b

IARC BB SE % B

IRIS e U AT ERS AT L

iTV Indicative Toxicity Value

JECFA FAO/WHO &[] & b I I 55 P9 5 2358
K-PFBS R=TNFaT B 2R 7L
LOAEL de /et B

LSI RAR R [ 3

MCL Maximum Contaminant Level

MCLG Maximum Contaminant Level Goal

MHLW JEA T

MOA Mode of Action

MOE BREEA

MRL R&NY AT L

NAMs New Approach Methods

N.D. T2

NHANES K] ] et e o ol A

NITE ASEAT BUE NS S SEATG B2 i A s
NITE-CHRIP EFWER O IE RIRHE S 27 2 (RS A BT FS AR )
NOAEL MR A

NPDWR R KK A

NTP KEEZEHEET 77T A

OECD T8 1 1 /) B JE R A

PACF NNTNF AT ) ANTIVFY R
PASF =T NFaT IV ANKR= VT AT R
PFAS NR=T NV F b EY)

PFBA NR=T)Aua7 X g

PFBS NR—T)vFa 7R ALK R

PFCA NR—=T ) Fa T IVRILTIVR R

PFDA RNR=T)FaF T

PFdiCA IR— TN Fa T IVF D T IVR PR
PFDoDA R=T)Fua RT R
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PFDoS INR—=TFna KT 0 AR B

PFDS IR=TNF T I AVR

PFE N—T N Fa T X —7 )b
PFECA N=TNFaB LK) 7t a T VXL —T VO VR R
PFEiDA NR=T ) Fux A at R

PFEp NR=T Ntz Ry R

PFESA N=TNFaB LR 7V FaT VXN —T )LD ALK
PFHpA N—=T ) F a7 xR

PFHpDA R=T )t a~7 XTI

PFHpS IN=TIF AT BRIV R
PFHxA IN—=T A a~xY R

PFHxS PR—=T ) Fa~FH o AR R
PFNA N—=TFa ) U

PFNDA N=TNFa ) FT I U

PFNS IN—=T A ) AR R

PFOA R=T)Fat sy g

PFOcDA R=T)FaF s BT 5%

PFOS R=T)FaF s B AR g
PFPA IN—=T AT T IVF IR AR W
PFPeA IN=T )N AR K R

PFPeDA PR—T N Fa L BT I

PFPeS IR—=T I Fa X B AV IR
PFPIA IN=T AT IVFILKR AT 4 VR
PFPrOPrA N—T N Fu2-7aRxr 7
PFSA IN=T A AT IV AR
PFSIA WR—TNFaT )V ANT 4 R
PFTeDA R=TNtars NTT5 0%
PFTrDA N—T)Fa N RT D mE
PFUnDA =T NFu g T R

PFUnDS =T NFa T T AR R
PFVE N=T)Fuav=rz—7/ (K ~—)
pGV Provisional Guideline Value

PK B RE

POD Point of Departure

POPs 5514 A b v 7RIV AR
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REACH #iH| (L D% gk, R, 5807 K OVHIFRIZBE3 2 #iHI
RfD ZEHE

W

RSC Relative Source Contribution

SD PR 2

SDA Stratified-Dipole Arrays

SWDA LRIk

SVHC RS E

TDI M4 — H IR

TRV A2 IR E

TWI T 75 0 ) 5 B

U.S.EPA KIEBRGEIRET

UCMR 5 B 5 AR5 Y B B AR
WHO TH SR G B

o375 (L E OFFA K OBGESE OB B4 5 1E4#
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TER-1 FHMEESCERY 2 b (EREHONRE L3R Y 2 H)

No. 5387 EE 2 A hv FATAE BN
Prediction of aqueous solubility, vapor Environ Sci Technol. 2011
s | mir Bhhatarai, Barun; Gramatica, pressure and critical micelle concentration 2011 Oct 1;45(19):8120-8. doi:
Paola for aquatic partitioning of perfluorinated 10.1021/es101181g. Epub
chemicals 2010 Oct 19.
. Environ Sci Technol. 2008
. The pKa values of PFOA and other highly .
10 | Mk Goss, Kai-Uwe i S 2008 | Jan 15;42(2):456-8. doi:
fluorinated carboxylic acids
10.1021/es702192c¢.
Krafft points, critical micelle
. . concentrations, surface tension, and J. Phys. Chem. 1976, 80,
18 | ¥k Kunieda, H.; Shinoda, K. o ) 1976
solubilizing power of aqueous solutions of 22,2468-2470
fluorinated surfactants
Estimation of the acid dissociation Environ Sci Technol. 2013
25 | mik Vierke, Lena; Berger, Urs; constant of perfluoroalkyl carboxylic acids 2013 Oct 1;47(19):11032-9. doi:
Cousins, lan T through an experimental investigation of 10.1021/es402691z. Epub
their water-to-air transport 2013 Sep 10.
. . Environ Pollut. 2018
. . . Measuring log Kow coefficients of neutral
Xiang, Qian; Shan, Guogiang; . L. Nov;242(Pt B):1283-1290.
o . species of perfluoroalkyl carboxylic acids .
26 | Wb Wu, Wei; Jin, Hangbiao; Zhu, . ’ 2018 | doi:
. using reversed-phase high-performance .
Lingyan o 10.1016/j.envpol.2018.08.0
liquid chromatography
09. Epub 2018 Aug 8.
Taniyasu, Sachi;
Senthilkumar, . Arch Environ Contam
. Perfluoroalkyl substances in the blood of .
Kurunthachalam; Yamazaki, k . . Toxicol. 2013
N . wild rats and mice from 47 prefectures in .
78 | X< #& Eriko; Yeung, Leo W Y; . . 2013 | Jul;65(1):149-70. doi:
. Japan: use of samples from nationwide
Guruge, Keerthi S; Kannan, . 10.1007/s00244-013-9878-
. specimen bank
Kurunthachalam; Yamashita, 4. Epub 2013 Mar 14.
Nobuyoshi
Yukioka, Satoru; Tanaka, A profile analysis with suspect screening Water Res. 2020 Oct
g4 | 1T Shuhei; Suzuki, Yuji; Echigo, | of per- and polyfluoroalkyl substances 2020 1;184:116207. doi:
3
Shinya; Kérrman, Anna; Fujii, | (PFASs) in firefighting foam impacted 10.1016/j.watres.2020.116
Shigeo waters in Okinawa, Japan 207. Epub 2020 Jul 20.
Okada, Emiko; Kashino,
Ikuko; Matsuura, Hideyuki; .
C s . . L Environ Int. 2013
. Sasaki, Seiko; Miyashita, Temporal trends of perfluoroalkyl acids in .
NAFE= o . Oct;60:89-96. doi:
99 o Chihiro; Yamamoto, Jun; plasma samples of pregnant women in 2013 L
Z2Y U . . . 10.1016/j.envint.2013.07.0
Ikeno, Tamiko; Ito, Yoichi M; | Hokkaido, Japan, 2003-2011
. 13. Epub 2013 Sep 6.
Matsumura, Toru; Tamakoshi,
Akiko; Kishi, Reiko
. . . Chemosphere. 2012
Fujii, Yukiko; Yan, Junxia; Levels and profiles of long-chain .
. . . . . . Lo Jan;86(3):315-21. doi:
NAFE= Harada, Kouji H; Hitomi, perfluorinated carboxylic acids in human .
100 R L. . . . 2012 | 10.1016/j.chemosphere.201
ZY T Toshiaki; Yang, Hyeran; breast milk and infant formulas in East

Wang, Peiyu; Koizumi, Akio

Asia

1.10.035. Epub 2011 Nov
21.

WA ERE-1




No. s EE XA hv FEATAE NG
Harada, Kouji; Saito,
Norimitsu; Inoue, Kayoko; The influence of time, sex and geographic
. . J Occup Health. 2004
NAFE= Yoshinaga, Takeo; Watanabe, | factors on levels of perfluorooctane .
103 R . . K 2004 | Mar;46(2):141-7. doi:
I/ Takao; Sasaki, Shiro; sulfonate and perfluorooctanoate in human .
. . . 10.1539/joh.46.141.
Kamiyama, Shigetoshi; serum over the last 25 years
Koizumi, Akio
Environ Sci Technol. 2015
May 5;49(9):5722-31. doi:
Isomer-Specific Binding Affinity of 10.1021/es505399w. Epub
e . Perfluorooctanesulfonate (PFOS) and 2015 Apr 13.
108 | fAPNEhRE Beesoon, S.; Martin, J. W. 2015
Perfluorooctanoate (PFOA) to Serum . 2015 May 5;49(9):5722-
Proteins 31. doi:
10.1021/es505399w. Epub
2015 Apr 13.
Regul Toxicol Pharmacol.
e . The Dilemma of perfluorooctanoate 2021 Nov;126:105025. doi:
125 | {ANEhRE Dourson M; Gadagbui B ) 2021 )
(PFOA) human half-life 10.1016/j.yrtph.2021.1050
25.
Li, Y, ing; Mucs, D, aniel; Occup Environ Med . 2018
Scott, K, ristin; Lindh, C, Half-lives of PFOS, PFHxS and PFOA Jan;75(1):46-51. doi:
170 | fAAERE hristian; Tallving, P, ia; after end of exposure to contaminated 2018 | 10.1136/0oemed-2017-
Fletcher, T, ony; Jakobsson, drinking water 104651. Epub 2017 Nov
K, ristina. 13.
Mamsen, L. S.; Bjorvang, R. . .
. Concentrations of perfluoroalkyl Environ Int. 2019
D.; Mucs, D.; Vinnars, M. T.; . R .
e . . . substances (PFASs) in human embryonic Mar;124:482-492. doi:
175 | RNENRE Papadogiannakis, N.; Lindh, 2019 .
and fetal organs from first, second, and 10.1016/j.envint.2019.01.0
C. H.; Andersen, C. Y ; X . .
. third trimester pregnancies 10. Epub 2019 Jan 24.
Damdimopoulou, P.
Olsen, G. W.; Hansen, K. J.; Human donor liver and serum Environ Sci Technol.
188 | {RPNENRE Stevenson, L. A.; Burris, J. concentrations of perfluorooctanesulfonate 2003 | 2003 Mar 1;37(5):888-91.
M.; Mandel, J. H. and other perfluorochemicals doi: 10.1021/es020955¢.
. Relationships of perfluorooctanoate and .
Mondal, Debapriya; Lopez- Environ Health Perspect.
. . perfluorooctane sulfonate serum
. Espinosa, Maria-Jose; i . . 2012 May;120(5):752-7.
250 | {ARNELRE ] concentrations between mother-child pairs 2012 )
Armstrong, Ben; Stein, Cheryl | . . . doi: 10.1289/ehp.1104538.
in a population with perfluorooctanoate
R; Fletcher, Tony L Epub 2012 Jan 23.
exposure from drinking water
Fu, J.; Gao, Y.; Cui, L.; Wang, . .
K Occurrence, temporal trends, and half-lives Sci Rep. 2016 Dec
. T.; Liang, Y.; Qu, G.; Yuan, . . .
295 | IRNENRE of perfluoroalkyl acids (PFAAs) in 2016 | 1;6:38039. doi:
B.; Wang, Y.; Zhang, A.; X . .
. occupational workers in China 10.1038/srep38039.
Jiang, G.
Harada, Kouji; Inoue, Kayoko; | Renal clearance of perfluorooctane Environ Res. 2005
Morikawa, Akiko; Yoshinaga, | sulfonate and perfluorooctanoate in Oct;99(2):253-61. doi:
299 | HmBiE va, FHKo; TOSUNAgD. | S0 perfuore el 2005 @) '
Takeo; Saito, Norimitsu; humans and their species-specific 10.1016/j.envres.2004.12.0
Koizumi, Akio excretion 03. Epub 2005 Jan 18.
Harada, K. H.; Hashida, S.; . . . . . .
Biliary excretion and cerebrospinal fluid Environ Toxicol
. Kaneko, T.; Takenaka, K.; "
300 | tAEhRE partition of perfluorooctanoate and 2007 | Pharmacol. 2007

Minata, M.; Inoue, K.; Saito,
N.; Koizumi, A.

perfluorooctane sulfonate in humans

Sep;24(2):134-9. doi:

WA ERE-1




No. s EE 24 tv FEATAE FEETT R
10.1016/j.etap.2007.04.003
. Epub 2007 May 4.
Environ Sci Technol. 2016
Jin, H.; Zhang, Y.; Jiang, W_; Isomer-Specific Distribution of Jul 19;50(14):7808-15. doi:
305 | (kPEHHE ¢ ¢ P e 2016 | 10 192009
Zhu, L.; Martin, J. W. Perfluoroalkyl Substances in Blood 10.1021/acs.est.6b01698.
Epub 2016 Jun 23.
Use of simple pharmacokinetic modeling Environ Int. 2010
Thompson, J.; Lorber, M.; . X .
- to characterize exposure of Australians to May;36(4):390-397. doi:
313 | {RPENRE Toms, L. M.; Kato, K.; o 2010 O
perfluorooctanoic acid and perfluorooctane 10.1016/j.envint.2010.02.0
Calafat, A. M.; Mueller, J. F. . .
sulfonic acid 08. Epub 2010 Mar 16.
Changes in concentrations of
perfluorinated compounds, Environ Sci Technol. 2010
Thomsen, C.; Haug, L. S; K . .
e . polybrominated diphenyl ethers, and Dec 15;44(24):9550-6. doi:
314 | ANEhRE Stigum, H.; Froshaug, M.,ay; . ) ) . 2000
polychlorinated biphenyls in Norwegian 10.1021/es1021922. Epub
Broadwell, S. L.; Becher, G. . K
breast-milk during twelve months of 2010 Nov 23.
lactation
Zhang, Tao; Sun, Hongwen; Distribution of poly- and perfluoroalkyl Environ Sci Technol. 2013
Lin, Yan; Qin, Xiaolei; Zhang, | substances in matched samples from Jul 16;47(14):7974-81. doi:
358 | (APEIHE Qin, Xia e ples 2013 | W 1647019
Yanfeng; Geng, Xia; Kannan, | pregnant women and carbon chain length 10.1021/es400937y. Epub
Kurunthachalam related maternal transfer 2013 Jul 2.
Kim, S.; Choi, K.; Ji, K.; Seo, . Environ Sci Technol. 2011
. Trans-placental transfer of thirteen .
. J.; Kho, Y.; Park, J.; Kim, S.; . . Sep 1;45(17):7465-72. doi:
369 | RNENHE perfluorinated compounds and relations 2011
Park, S.; Hwang, L.; Jeon, J.; . . 10.1021/es202408a. Epub
. with fetal thyroid hormones
Yang, H.; Giesy, J. P. 2011 Aug 12.
Wambaugh, JF; Setzer, RW;
Pitruzzello, AM; Liu, J; Reif,
DM; Kleinstreuer, NC; Wang, | Dosimetric anchoring of in vivo and in
370 | {RNENRE NC; Sipes, N; Martin, M; Das, | vitro studies for perfluorooctanoate and 2013 | Toxicol Sci 136: 308-327.
K; Dewitt, JC; Strynar, M; perfluorooctanesulfonate.
Judson, R; Houck, KA; Lau,
C.
Loccisano, A. E.; Longnecker, J Toxicol Environ Health
Development of pbpk models for pfoa and .
e M. P.; Campbell, J. L., Jr; . A. 2013;76(1):25-57. doi:
371 | RNE)RE pfos for human pregnancy and lactation 2013
Andersen, M. E.; Clewell, H. . 10.1080/15287394.2012.72
life stages
J., 1 2523.
Verner, M. A.; Ngueta, G.; . .
. o Environ Sci Technol. 2016
Jensen, E. T.; Fromme, H.; A simple pharmacokinetic model of .
372 | RBhEE Velkel, W.; Nygaard, U. C tal and postnatal ¢ 2016 | 12 19:30Q2):978-86. doi:
i Oelkel, W.; aard, U. C.; renatal and postnatal exposure to
Ve P P xposu 10.1021/acs.est.5504399.
Granum, B.; Longnecker, M. perfluoroalkyl substances (PFASs)
p Epub 2016 Jan 6.
. L Regul Toxicol Pharmacol.
. Evaluation and prediction of
Loccisano, Anne E; Campbell, o . 2011 Feb;59(1):157-75.
. X pharmacokinetics of PFOA and PFOS in .
373 | {ANELRE Jerry L Jr; Andersen, Melvin . 2011 | doi:
the monkey and human using a PBPK .
E; Clewell, Harvey J 3rd 10.1016/j.yrtph.2010.12.00
model
4.
. . . . L Environ Sci Process
Ge, H; Yamazaki, E; Particle size specific distribution of
. . . . . Impacts. 2017 Apr
416 | BREETidE A Yamashita, N; Taniyasu, S; perfluoro alkyl substances in atmospheric 2017

Ogata, A; Furuuchi, M

particulate matter in Asian cities

19;19(4):549-560. doi:
10.1039/c6em00564k.

WA ERE-1




No. 8 EE XA hv FEATAE NG
o Environ Int. 2020
Borghese, M. M.; Walker, M.; | Association of perfluoroalkyl substances .
= ) . . Aug;141:105789. doi:
482 . Helewa, M. E.; Fraser, W. D.; | with gestational hypertension and 2020 . .
(AFEFFEME) . 10.1016/j.envint.2020.1057
Arbuckle, T. E. preeclampsia in the MIREC study
89. Epub 2020 May 11.
Buck Louis, G. M.; Zhai, S.;
Smarr, M. M.; Grewal, J.; . . Environ Int. 2018
Endocrine disruptors and neonatal .
E K Zhang, C.; Grantz, K. L.; Oct;119:515-526. doi:
486 . K anthropometry, NICHD Fetal Growth 2018 . .
(AEFEEEE) Hinkle, S. N.; Sundaram, R.; . . 10.1016/j.envint.2018.07.0
Studies - Singletons
Lee, S.; Honda, M.; Oh, J.; 24. Epub 2018 Jul 26.
Kannan, K.
. Prenatal Exposure to Per- and Environ Sci Technol. 2019
Gao, K.,e; Zhuang, T.; Liu, X.;
. Polyfluoroalkyl Substances (PFASs) and Jun 4;53(11):6529-6538.
E b Fu, J.; Zhang, J.; Fu, J.,ie; o .
510 R Association between the Placental Transfer 2019 | doi:
(% D) Wang, L.; Zhang, A.; Liang, o o
. Efficiencies and Dissociation Constant of 10.1021/acs.est.9b00715.
Y.; Song, M.; Jiang, G. .
Serum Proteins-PFAS Complexes Epub 2019 May 23.
Jensen, R. C.; Glintborg, D.;
Gade Timmermann, C. A.; .
. Prenatal exposure to perfluorodecanoic .
Nielsen, F.; Kyhl, H. B.; L . X . . Environ Res. 2020
. acid is associated with lower circulating .
Bk Frederiksen, H.; Andersson, X K Mar;182:109101. doi:
529 N . concentration of adrenal steroid 2020 .
(N3IBR) A. M.; Juul, A.; Sidelmann, J. . . o . 10.1016/j.envres.2019.109
metabolites during mini puberty in human
J.; Andersen, H. R.; . 101. Epub 2019 Dec 31.
. female infants
Grandjean, P.; Andersen, M.
S.; Jensen, T. K.
Serum Biomarkers of Exposure to X .
. . Int J Environ Res Public
. Perfluoroalkyl Substances in Relation to
e k Lewis, R. C.; Johns, L. E.; Health. 2015 May
553 N Serum Testosterone and Measures of 2015 .
(FNHTUR) Meeker, J. D. ) . 29;12(6):6098-114. doi:
Thyroid Function among Adults and ..
10.3390/ijerph120606098.
Adolescents from NHANES 2011-2012
Liew, Z.; Ritz, B.; von Attention deficit/hyperactivity disorder .
. . S . . Environ Health Perspect.
E bk Ehrenstein, O. S.; Bech, B. H.; | and childhood autism in association with
T . . 2015 Apr;123(4):367-73.
558 | (FEiEMR T Nohr, E. A; Fei, C.; Bossi, R.; | prenatal exposure to perfluoroalkyl 2015 .
. . doi: 10.1289/ehp.1408412.
) Henriksen, T. B.; Bonefeld- substances: A nested case-control study in
. . . Epub 2014 Dec 19.
Jorgensen, E. C.; Olsen, J. the Danish National Birth Cohort
Manzano-Salgado, C. B,;
Casas, M.; Lopez-Espinosa,
M. J.; Ballester, F.; Iiiguez, .
. Prenatal exposure to perfluoroalkyl Environ Health Perspect.
C.; Martinez, D.; Romaguera, . T
[ i ] substances and cardiometabolic risk in 2017 Sep
571 N D.; Fernandez-Barrés, S.; . . . 2017 .
(PEFEFIE) . children from the Spanish INMA birth 20;125(9):097018. doi:
Santa-Marina, L.;
cohort study 10.1289/EHP1330.
Basterretxea, M.; Schettgen,
T.; Valvi, D.; Vioque, J.;
Sunyer, J.; Vrijheid, M.
Rokoff, L. B.; Rifas-Shiman,
S. L.; Coull, B. A.; Cardenas, Cumulative exposure to environmental Environ Health. 2018 Feb
585 ek A.; Calafat, A. M.; Ye, X.; pollutants during early pregnancy and 2018 20;17(1):19. doi:
(VEFEFTE) Gryparis, A.; Schwartz, J.; reduced fetal growth: the Project Viva 10.1186/s12940-018-0363-
Sagiv, S. K.; Gold, D. R.; cohort 4.
Oken, E.; Fleisch, A. F.
Starling, A. P.; Adgate, J. L.; .
=N . Prenatal exposure to per- and Environ Int. 2019
597 e Hamman, R. F.; Kechris, K.; . 2019 .
(PEFEFE) polyfluoroalkyl substances and infant Oct;131:104983. doi:

Calafat, A. M.; Dabelea, D.

WA ERE-1




No. 8 EE XA hv FEATAE NG
growth and adiposity: The healthy start 10.1016/j.envint.2019.1049
study 83. Epub 2019 Jul 5.
. Perfluoroalkyl substances during .
Starling, A. P.; Adgate, J. L.; . . Environ Health Perspect.
. pregnancy and offspring weight and
E K Hamman, R. F.; Kechris, K.; o . . L 2017 Jun
598 . adiposity at birth: Examining mediation by 2017 .
(AEFEEEME) Calafat, A. M.; Ye, X.; . . 26;125(6):067016. doi:
maternal fasting glucose in the healthy
Dabelea, D. 10.1289/EHP641.
start study
Tanner, E. M.; Hallerback, M. Environ Int. 2020
E b L . Early prenatal exposure to suspected .
. P U.; Wikstrom, S.; Lindh, C.; K . . . . Jan;134:105185. doi:
607 | (FEIEMRRT . . endocrine disruptor mixtures is associated 2020 . .
Kiviranta, H.; Gennings, C.; X 10.1016/j.envint.2019.1051
) with lower IQ at age seven
Bornehag, C. G. 85. Epub 2019 Oct 24.
Halldorsson, Thorhallur I;
Rytter, Dorte; Haug, Line Environ Health Perspect.
. . Prenatal exposure to perfluorooctanoate
Bk Smastuen; Bech, Bodil i . 2012 May;120(5):668-73.
640 - . and risk of overweight at 20 years of age: a 2012 .
(3 Hammer; Danielsen, Inge; . doi: 10.1289/ehp.1104034.
. prospective cohort study
Becher, Georg; Henriksen, Epub 2012 Feb 3.
Tine Brink; Olsen, Sjurdur F
Okada, Emiko; Sasaki, Seiko;
Saijo, Yasuaki; Washino,
Noriaki; Miyashita, Chihiro; .
. . . Environ Res. 2012
Kobayashi, Sumitaka; Prenatal exposure to perfluorinated .
[N e o . . o . Jan;112:118-25. doi:
644 Y Konishi, Kanae; Ito, Yoichi chemicals and relationship with allergies 2012 .
(e TrE) . . . . . 10.1016/j.envres.2011.10.0
M; Ito, Rie; Nakata, Ayako; and infectious diseases in infants
. . 03. Epub 2011 Oct 24.
Iwasaki, Yusuke; Saito,
Koichi; Nakazawa, Hiroyuki;
Kishi, Reiko
Verner, Marc-André;
Loccisano, Anne E; Morken,
Nils-Halvdan; Yoon, o
K . Associations of Perfluoroalkyl Substances .
Miyoung; Wu, Huali; X . . Environ Health Perspect.
. . (PFAS) with lower birth weight: an
McDougall, Robin; Maisonet, . . . 2015 Dec;123(12):1317-
E k . . evaluation of potential confounding by .
649 . Mildred; Marcus, Michele; . . 2015 | 24. doi:
(AT ERE) o . . glomerular filtration rate using a
Kishi, Reiko; Miyashita, R K o 10.1289/ehp.1408837.
. . . physiologically based pharmacokinetic
Chihiro; Chen, Mei-Huei; Epub 2015 May 22.
K X model (PBPK)
Hsieh, Wu-Shiun; Andersen,
Melvin E; Clewell, Harvey J
3rd; Longnecker, Matthew P
Barrett, Emily S; Chen,
Chongshu; Thurston, Sally W; . .
. Fertil Steril. 2015
Haug, Line Sméstuen; .
. . Perfluoroalkyl substances and ovarian May;103(5):1261-70.e3.
Bk Sabaredzovic, Azemira; . . .
657 N . . . hormone concentrations in naturally 2015 | doi:
(N53U85R) Fjeldheim, Froydis Nyborg;

Frydenberg, Hanne; Lipson,
Susan F; Ellison, Peter T;
Thune, Inger

cycling women

10.1016/j.fertnstert.2015.0
2.001. Epub 2015 Mar 4.

WA ERE-1




No. arig EEH 2 A hv FEATH FEETT R
Timmermann, Clara Amalie
G; Rossing, Laura [; Grentved,
Anders; Ried-Larsen, Mathias; J Clin Endocrinol Metab.
67 E b Dalgard, Christine; Andersen, | Adiposity and glycemic control in children 2014 2014 Apr;99(4):E608-14.
(G Lars B; Grandjean, Philippe; exposed to perfluorinated compounds doi: 10.1210/j¢c.2013-3460.
Nielsen, Flemming; Svendsen, Epub 2014 Feb 25.
Kira D; Scheike, Thomas;
Jensen, Tina K
Ou, Yangqiu; Zeng, Xiaowen;
Lin, Shao; Bloom, Michael S; .
. . Environ Int. 2021
Han, Fengzhen; Xiao, Gestational exposure to perfluoroalkyl .
=N . ) ) Sep;154:106567. doi:
690 . Xiaohua; Wang, Hui; Matala, substances and congenital heart defects: A 2021 . .
(AEFEEE) . i 10.1016/j.envint.2021.1065
Rosemary; Li, Xiaohong; Qu, | nested case-control pilot study
I . 67. Epub 2021 Apr 23.
Yanji; Nie, Zhigiang; Dong,
Guanghui; Liu, Xiaoqing
Environ Health Perspect.
. Perfluorooctanoic acid (PFOA) exposures 2013 Nov-Dec;121(11-
Bk Barry, V.; Winquist, A.; o . .
696 N i and incident cancers among adults living 2019 | 12):1313-8. doi:
M ANE) Steenland, K. )
near a chemical plant 10.1289/ehp.1306615.
Epub 2013 Sep 5.
J Air Waste Manag Assoc.
o . . 2021 Jun;71(6):663-679.
e k . Critical Review on PFOA, Kidney Cancer, .
697 . Bartell, S. M.; Vieira, V. M. R 2020 | doi:
(FEDS AME) and Testicular Cancer
10.1080/10962247.2021.19
09668.
. o . Crit Rev Toxicol. 2014
Chang, E. T.; Adami, H. O; A critical review of perfluorooctanoate and .
=N May;44 Suppl 1:1-81. doi:
701 . Boffetta, P.; Cole, P.; Starr, T. | perfluorooctanesulfonate exposure and 2014
(FEHANE) o . 10.3109/10408444.2014.90
B.; Mandel, J. S. cancer risk in humans [Review]
5767. Epub 2014 May 5.
Eriksen, K. T.; Serensen, M.; Perfluorooctanoate and J Natl Cancer Inst. 2009
204 ek Mclaughlin, J. K.; Lipworth, perfluorooctanesulfonate plasma levels 2009 Apr 15;101(8):605-9. doi:
G At) L.; Tjenneland, A.; Overvad, and risk of cancer in the general Danish 10.1093/jnci/djp041. Epub
K.; Raaschou-Nielsen, O. population 2009 Apr 7.
Mancini, F. R.; Cano-Sancho, .
. Perfluorinated alkylated substances serum Int J Cancer. 2020 Feb
G.; Gambaretti, J.; Marchand, . . .
ek concentration and breast cancer risk: 15;146(4):917-928. doi:
713 . P.; Boutron-Ruault, M. C.; . 2019 .
(M AE) Evidence from a nested case-control study 10.1002/ijc.32357. Epub

Severi, G.; Arveux, P.;
Antignac, J. P.; Kvaskoff, M.

in the French E3N cohort

2019 May 3.

WA ERE-1




No. s EE XA hv FEATAE NG
Shearer, J. J.; Callahan, C. L.;
Calafat, A. M.; Huang, W. Y.; .
L Serum concentrations of per- and J Natl Cancer Inst. 2021
ns| EF fones, R. R.; Sabbisettl, V. 5.3 | 100 toroalkyl subst d risk of 2020 | May 4;113(5):580-587
. olyfluoroalkyl substances and risk o ay 4; :580-587.
(FEM AE) Freedman, N. D.; Sampson, J. POy y .y o
. renal cell carcinoma doi: 10.1093/jnci/djaal43.
N.; Silverman, D. T.; Purdue,
M. P.; Hofmann, J. N.
. . L Environ Pollut. 2019
Sex differences in the association between
. . L Nov;254(Pt B):113061.
E b . perfluoroalkyl acids and liver function in .
732 . Attanasio, R. 2019 | doi:
(HF=tE) US adolescents: Analyses of NHANES )
10.1016/j.envpol.2019.113
2013-2016
061. Epub 2019 Aug 15.
. . Environ Health Perspect.
Darrow, L. A.; Groth, A. C.; Modeled perfluorooctanoic acid (PFOA)
E b L . . L . . 2016 Aug;124(8):1227-33.
734 . Winquist, A.; Shin, H. M.; exposure and liver function in a mid-Ohio 2016 .
(HF=tE) . doi: 10.1289/¢hp.1510391.
Bartell, S. M.; Steenland, K. valley community
Epub 2016 Mar 15.
Lin, Chien-Yu; Lin, Lian-Yu; Investigation of the Associations Between Am J Gastroenterol. 2010
737 E b Chiang, Chih-Kang; Wang, Low-Dose Serum Perfluorinated 2010 Jun;105(6):1354-63. doi:
() Wei-Jie; Su, Yi-Ning; Hung, Chemicals and Liver Enzymes in US 10.1038/ajg.2009.707.
Kuan-Yu; Chen, Pau-Chung Adults Epub 2009 Dec 15.
Bassler, John; Ducatman, . R .
. Environmental perfluoroalkyl acid Environ Pollut. 2019
Alan; Elliott, Meenal; Wen, . o . .
E bk . exposures are associated with liver disease Apr;247:1055-1063. doi:
742 - Sijin; Wahlang, Banrida; . X 2019 .
(T a1E) characterized by apoptosis and altered 10.1016/j.envpol.2019.01.0
Barnett, John; Cave, Matthew . K
C serum adipocytokines 64. Epub 2019 Jan 18.
Eriksen, Kirsten T; Raaschou-
. . o PLoS One.
Nielsen, Ole; McLaughlin, Association between plasma PFOA and .
=N A . 2013;8(2):€56969. doi:
750 . Joseph K; Lipworth, Loren; PFOS levels and total cholesterol in a 2013 :
() . ] ) ) 10.1371/journal.pone.0056
Tjenneland, Anne; Overvad, middle-aged Danish population
) 969. Epub 2013 Feb 18.
Kim; Serensen, Mette
. . . Chemosphere. 2014
Geiger, Sarah Dee; Xiao, Jie; .
. L Mar;98:78-83. doi:
E bk Ducatman, Alan; Frisbee, The association between PFOA, PFOS and .
754 . . . . . 2021 | 10.1016/j.chemosphere.201
(FF7tE) Stephanie; Innes, Kim; serum lipid levels in adolescents
3.10.005. Epub 2013 Nov
Shankar, Anoop
13.
The association between perfluoroalkyl . .
[ . . . . Sci Total Environ 512-
766 . Zeng XW, Qian Z, Emo B. chemicals and serum lipid levels in 2015
(iFtE) . 513:364-370
children
Alderete, T. L.; Jin, R.; .
i Perfluoroalkyl substances, metabolomic .
Walker, D. I.; Valvi, D.; Chen, . . . Environ Int. 2019
profiling, and alterations in glucose .
=g Z.; Jones, D. P.; Peng, C.; . : May;126:445-453. doi:
768 - o homeostasis among overweight and obese 2019 . .
(& Gilliland, F. D.; Berhane, K.; . 10.1016/j.envint.2019.02.0
. Hispanic children: A proof-of-concept
Conti, D. V.; Goran, M. L; . 47. Epub 2019 Mar 4.
R analysis
Chatzi, L.
Cardenas, A.; Gold, D.R.; Plasma concentrations of per- and .
] . Environ Health Perspect.
e Hauser, R.; Kleinman, K. P.; polyfluoroalkyl substances at baseline and 2017 Oct
~ c
772 - Hivert, M. F.; Calafat, A. M_; associations with glycemic indicators and 2017 .
(GEDD) . o . 2;125(10):107001. doi:
Ye, X.; Webster, T. F.; diabetes incidence among high-risk adults
. . . K 10.1289/EHP1612.
Horton, E. S.; Oken, E. in the Diabetes Prevention Program trial
Chen, A.; Jandarov, R.; Zhou, L . .
ek Association of perfluoroalkyl substances Sci Total Environ. 2019
775 . L.; Calafat, A. M.; Zhang, G.; K . . o 2019 .
(GD) exposure with cardiometabolic traits in an Sep 15;683:29-36. doi:

Urbina, E. M.; Sarac, J.;

WA ERE-1




No. s EE 24 tv FEATAE NG
Augustin, D. H.; Caric, T.; island population of the eastern Adriatic 10.1016/j.scitotenv.2019.0
Bockor, L.; Petranovic, M. Z.; | coast of Croatia 5.250. Epub 2019 May 20.
Novokmet, N.; Missoni, S.;
Rudan, P.; Deka, R.
Int J Hyg Environ Health.
. . 2019 Jan;222(1):147-153.
E K Christensen, K. Y.; Raymond, | Perfluoroalkyl substances and metabolic .
777 - . 2019 | doi:
(& M.; Meiman, J. syndrome =
10.1016/j.ijheh.2018.08.01
4. Epub 2018 Oct 2.
. Environ Int. 2016
Christensen, K. Y.; Raymond, . .
E b Perfluoroalkyl substances in older male May;91:312-8. doi:
778 . M.; Thompson, B. A.; X . . 2016 . .
(G)) anglers in Wisconsin 10.1016/j.envint.2016.03.0
Anderson, H. A.
12. Epub 2016 Mar 19.
Convertino, M.; Church, T. R.;
Olsen, G. W.; Liu, Y.; Doyle, Stochastic pharmacokinetic- . .
. K . Toxicol Sci. 2018 May
Bk E.; Elcombe, C. R.; Barnett, pharmacodynamic modeling for assessing ;
779 e . . 2018 | 1;163(1):293-306. doi:
(3 A. L.; Samuel, L. M.; the systemic health risk of ]
10.1093/toxsci/kfy035.
Macpherson, I. R.; Evans, T. perfluorooctanoate (pfoa)
R.J.
Longitudinal associations of exposure to
perfluoroalkylated substances in childhood Diabetes Care. 2016
Domazet, S. L.; Grontved, A.; Lo .
ek . . and adolescence and indicators of Oct;39(10):1745-51. doi:
782 - Timmermann, A. G.; Nielsen, . . . 2016
G)) FoT TK adiposity and glucose metabolism 6 and 12 10.2337/dc16-0269. Epub
.; Jensen, T. K.
years later: The European Youth Heart 2016 Aug 3.
Study
. . . Environ Pollut. 2020
Fan, Y.; Lu, C.; Li, X.; Xu, Q.; | Serum albumin mediates the effect of .
E K ) Nov;266(Pt 2):115138. doi:
788 - Zhang, Y.; Yang, X.; Han, X.; | multiple per- and polyfluoroalkyl 2020 .
(REh ’ o 10.1016/j.envpol.2020.115
Du, G.; Xia, Y.; Wang, X. substances on serum lipid levels
138. Epub 2020 Jul 19.
PFOA is associated with diabetes and Sci Total Environ. 2018
703 E bk He, X.; Liu, Y.; Xu, B.; Gu, metabolic alteration in US men: National 2018 Jun 1;625:566-574. doi:
(fR#h L.; Tang, W. Health and Nutrition Examination Survey 10.1016/j.scitotenv.2017.1
2003-2012 2.186. Epub 2017 Dec 30.
.. o . Environ Pollut. 2018
Associations between lipid/lipoprotein .
ek . Dec;243(Pt A):1-8. doi:
799 - Jain, R. B.; Ducatman, A. levels and perfluoroalkyl substances 2018 )
(G ) 10.1016/j.envpol.2018.08.0
among US children aged 6-11 years
60. Epub 2018 Aug 21.
The association between total serum .
i Environ Res. 2020
. isomers of per- and polyfluoroalkyl .
Bk Lin, C. Y,; Lee, H. L.; Hwang, . Mar;182:109064. doi:
807 - substances, lipid profiles, and the DNA 2020 .
(G Y. T.;Su T.C. LT i . 10.1016/j.envres.2019.109
oxidative/nitrative stress biomarkers in
. . 064. Epub 2019 Dec 19.
middle-aged Taiwanese adults
Association among total serum isomers of .
. . Environ Pollut. 018
. perfluorinated chemicals, glucose .
=N Liu, H. S.; Wen, L. L.; Chu, P. R . Jan;232:73-79. doi:
810 - i homeostasis, lipid profiles, serum protein 2018 .
(G L.;Lin, C. Y. 10.1016/j.envpol.2017.09.0

and metabolic syndrome in adults:
NHANES, 2013-2014

19. Epub 2017 Sep 15.

WA ERE-1




No. s EE XA hv FEATAE NG
Mancini, F. R.; Rajaobelina, . o . .
Nonlinear associations between dietary Int J Hyg Environ Health.
K.; Praud, D.; Dow, C.; . .
. exposures to perfluorooctanoic acid 2018 Aug;221(7):1054-
E K Antignac, J. P.; Kvaskoff, M.; .
813 - . (PFOA) or perfluorooctane sulfonate 2018 | 1060. doi:
((A%:)) Severi, G.; Bonnet, F; ) o O
(PFOS) and type 2 diabetes risk in women: 10.1016/j.ijheh.2018.07.00
Boutron-Ruault, M. C.; Lo
. Findings from the E3N cohort study 7. Epub 2018 Jul 25.
Fagherazzi, G.
Matilla-Santander, N.; Valvi,
D.; Lopez-Espinosa, M. J.; .
Exposure to Perfluoroalkyl Substances and Environ Health Perspect.
Manzano-Salgado, C. B.; . .
E b Metabolic Outcomes in Pregnant Women: 2017 Nov
816 . Ballester, F.; Ibarluzea, J.; . . X 2017 .
(G)) . Evidence from the Spanish INMA Birth 13;125(11):117004. doi:
Santa-Marina, L.; Schettgen,
Cohorts 10.1289/EHP1062.
T.; Guxens, M.; Sunyer, J.;
Vrijheid, M.
Exposure to Polyfluoroalkyl Chemicals Environ Health Perspect.
E b Nelson, J. W.; Hatch, E. E.; . .
819 - and Cholesterol, Body Weight, and Insulin 2010 | 2010 Feb;118(2):197-202.
(G)) Webster, T. F. } ) ] i
Resistance in the General US Population doi: 10.1289/ehp.0901165.
Nian, M.; Li, Q. Q.; Bloom,
M.; Qian, Z. M.; Syberg, K.
M.; Vaughn, M. G.; Wang, S. . . R . . .
. Liver function biomarkers disorder is Environ Res. 2019
Q.; Wei, Q.; Zeeshan, M.; . . .
E b associated with exposure to perfluoroalkyl May;172:81-88. doi:
820 . Gurram, N.; Chu, C.; Wang, L 2019 .
(G)) . . acids in adults: Isomers of C8 Health 10.1016/j.envres.2019.02.0
J.; Tian, Y. P.; Hu, L. W.; Liu, L i
. Project in China 13. Epub 2019 Feb 11.
K.K.; Yang, B. Y.; Liu, R. Q;
Feng, D.; Zeng, X. W.; Dong,
G. H.
Skuladottir, M.; Ramel, A.; .
.. . .. Environ Res. 2015
Rytter, D.; Haug, L. S.; Examining confounding by diet in the .
= . . : Nov;143(Pt A):33-8. doi:
830 - Sabaredzovic, A.; Bech, B. H.; | association between perfluoroalkyl acids 2015 .
(3h . i 10.1016/j.envres.2015.09.0
Henriksen, T. B.; Olsen, S. F.; | and serum cholesterol in pregnancy
01. Epub 2015 Sep 30.
Halldorsson, T. 1.
Spratlen, M. J.; Perera, F. P.; J Clin Endocrinol Metab.
%31 E bk Lederman, S. A.; Robinson, The association between perfluoroalkyl 2020 2020 Jan 1;105(1):43-54.
(REh M.; Kannan, K.; Herbstman, substances and lipids in cord blood doi:
J.; Trasande, L. 10.1210/clinem/dgz024.
Ck Sun, Q. et8; Zong, G.; Valvi, Plasma concentrations of perfluoroalkyl Environ Health Perspect.
833 (1) D.; Nielsen, F.; Coull, B.; substances and risk of Type 2 diabetes: A 2018 | 2018 Mar 1;126(3):037001.
Grandjean, P. prospective investigation among U doi: 10.1289/EHP2619.
.. Sci Total Environ. 2018
Association of serum levels of
. Apr 15;621:1542-1549.
840 =g Yang, Q.; Guo, X.; Sun, P.; perfluoroalkyl substances (PFASs) with 2018 | doi
- oi:
(& Chen, Y.; Zhang, W.; Gao, A. | the metabolic syndrome (MetS) in Chinese L
. 10.1016/j.scitotenv.2017.1
male adults: A cross-sectional study
0.074. Epub 2017 Oct 18.
Batzella, Erich; Girardi, Paolo; . .
. Perfluoroalkyl substance mixtures and Environ Res. 2022
Russo, Francesca; Pitter, . R L. .
(= . . cardio-metabolic outcomes in highly Sep;212(Pt A):113225. doi:
853 - Gisella; Da Re, Filippo; . 2022 .
(G exposed male workers in the Veneto 10.1016/j.envres.2022.113
Fletcher, Tony; Canova, . .
R Region: A mixture-based approach 225. Epub 2022 Apr 4.
Cristina
L. s . . . Int J Environ Res Public
Canova, Cristina; Di Nisio, PFAS Concentrations and Cardiometabolic
=N L . . Health. 2021 Dec
854 - Andrea; Barbieri, Giulia; Traits in Highly Exposed Children and 2021 .
(D) 7;18(24):12881. doi:

Russo, Francesca; Fletcher,

Adolescents

10.3390/ijerph18241288]1.

WA ERE-1




No. s EE 24 tv FEATAE NG
Tony; Batzella, Erich; Dalla
Zuanna, Teresa; Pitter, Gisella
. o Am J Epidemiol. 2013 Jun
. . Positive association between .
E K Geiger, SD; Xiao, J; Shankar, . 1;177(11):1255-62. doi:
858 N perfluoroalkyl chemicals and 2013 .
(LILE SR) A. o 10.1093/aje/kws392. Epub
hyperuricemia in children
2013 Apr 3.
. . Environ Int. 2018
Huang, M.; Jiao, J.; Zhuang, Serum polyfluoroalkyl chemicals are .
=) . o . Oct;119:37-46. doi:
860 N P.; Chen, X.; Wang, J.; Zhang, | associated with risk of cardiovascular 2018 . .
(LE R) . . . . 10.1016/j.envint.2018.05.0
Y. diseases in national US population
51. Epub 2018 Jun 19.
Ecotoxicol Environ Saf.
ek Liao, S.; Yao, W.; Cheang, 1.; Association between perfluoroalkyl acids 2020 Jun 15;196:110589.
862 (LIER) Tang, X.; Yin, T.; Lu, X.; and the prevalence of hypertension among 2020 | doi:
R Zhou, Y.; Zhang, H.; Li, X. US adults 10.1016/j.ecoenv.2020.110
589. Epub 2020 Apr 8.
Arch Intern Med. 2012 Oct
873 =N Shankar, Anoop; Xiao, Jie; Perfluorooctanoic acid and cardiovascular 2012 8;172(18):1397-403. doi:
(DM R) Ducatman, Alan disease in US adults 10.1001/archinternmed.201
2.3393.
Effect of prenatal exposure to per- and
. . . polyfluoroalkyl substances on childhood Environ Int. 2020
Ait Bamai, Y.; Goudarzi, H.; X . . . .
E K R . allergies and common infectious diseases Oct;143:105979. doi:
881 = Araki, A.; Okada, E.; Kashino, | . , 2020 . .
(FuE ) . . . in children up to age 7 years: The 10.1016/j.envint.2020.1059
I.; Miyashita, C.; Kishi, R. K i
Hokkaido study on environment and 79. Epub 2020 Jul 24.
children's health
Prenatal exposure to perfluorooctane Environ Health. 2018 Jan
Chen, Q.; Huang, R.; Hua, L.; . . . . .
= sulfonate impairs placental angiogenesis 17;17(1):8. doi:
889 = Guo, Y.; Huang, L.; Zhao, Y ; . X 2018
(ST E) and induces aberrant expression of 10.1186/s12940-018-0352-
Wang, X.; Zhang, J. .
LncRNA Xist 7.
Dong, G. H.; Tung, K. Y.; . .
. . Serum polyfluoroalkyl concentrations, Environ Health Perspect.
Tsai, C. H.; Liu, M. M; . .
ek . . asthma outcomes, and immunological 2013 Apr;121(4):507-13.
OV ey | Vone D Lin W Tin, ¥ H Kers i trol study of 20131 okt 10.1289/ehp. 1205351
% T Hsich, W. S.: Lee, Y. L. ma.r ersin a c.ase-con rol study o oi: 10. ehp. .
Taiwanese children Epub 2013 Jan 8.
Chen, P. C.
Goudarzi, H.; Miyashita, C.; .
. . Environ Int. 2017
Okada, E.; Kashino, I.; Chen, Prenatal exposure to perfluoroalkyl acids .
=N . . . . Jul;104:132-138. doi:
894 e C. J; Ito, S.; Araki, A.; and prevalence of infectious diseases up to 2017 . X
(e T rE) . 10.1016/j.envint.2017.01.0
Kobayashi, S.; Matsuura, H.; 4 years of age
o 24. Epub 2017 Apr 7.
Kishi, R.
. Maternal levels of perfluoroalkyl .
Impinen, A.; Longnecker, M. . Environ Int. 2019
substances (PFASs) during pregnancy and .
ek P.; Nygaard, U. C.; London, S. . Mar;124:462-472. doi:
900 e childhood allergy and asthma related 2019 L
(FuE =) J.; Ferguson, K. K.; Haug, L. ) o 4 10.1016/j.envint.2018.12.0
outcomes and infections in the Norwegian
S.; Granum, B. X 41. Epub 2019 Jan 23.
Mother and Child (MoBa) cohort
. Prenatal exposure to perfluoralkyl .
Impinen, A.; Nygaard, U. C.; . . Environ Res. 2018
substances (PFASs) associated with .
(=N Leadrup Carlsen, K. C.; . . . Jan;160:518-523. doi:
901 e . respiratory tract infections but not allergy- 2018 .
(FIE M) Mowinckel, P.; Carlsen, K. H.; 10.1016/j.envres.2017.10.0

Haug, L. S.; Granum, B.

and asthma-related health outcomes in
childhood

12. Epub 2017 Nov 6.

WA ERE-1




No. s EE 24 tv FEATAE NG
. Int J Hyg Environ Health.
Jackson-Browne, M. S.; Eliot, | PFAS (per- and polyfluoroalkyl .
e b . . . . 2020 Aug;229:113565. doi:
902 . M.; Patti, M.; Spanier, A. J.; substances) and asthma in young children: 2020 -
(s TE) 10.1016/j.ijheh.2020.11356
Braun, J. M. NHANES 2013-2014
5. Epub 2020 May 30.
Manzano-Salgado, C. B.;
Granum, B.; Lopez-Espinosa, .
. Int J Hyg Environ Health.
M. J.; Ballester, F.; Iniguez, Prenatal exposure to perfluoroalkyl
) i . 2019 Jul;222(6):945-954.
E K C.; Gascon, M.; Martinez, D.; substances, immune-related outcomes, and .
901 gwmy |G M.; Basterretxea, M.; | lung function in children from a Spanish 2019 | doi:
2 uxens, M.; Basterretxea, M.; ung function in children from a Spanis! L
= e P 10.1016/j.ijheh.2019.06.00
Zabaleta, C.; Schettgen, T.; birth cohort study
o 5. Epub 2019 Jun 28.
Sunyer, J.; Vrijheid, M.;
Casas, M.
Chemosphere. 2019
Ck Wen, H. J.; Wang, S. L.; Prenatal perfluorooctanoic acid exposure is Sep;231:25-31. doi:
920 afE ) Chuang, Y. C.; Chen, P. C,; associated with early onset atopic 2019 | 10.1016/j.chemosphere.201
< Guo, Y. L. dermatitis in 5-year-old children 9.05.100. Epub 2019 May
16.
Dalsager, L.; Christensen, N.; Exposure to perfluoroalkyl substances .
. . . [ Environ Int. 2021
Halekoh, U.; Timmermann, C. | during fetal life and hospitalization for .
= . L L Apr;149:106395. doi:
940 A A. G.; Nielsen, F.; Kyhl, H. infectious disease in childhood: A study 2021 . .
(FiEEE) . . 10.1016/j.envint.2021.1063
B.; Husby, S.; Grandjean, P.; among 1,503 children from the Odense
. 95. Epub 2021 Jan 25.
Jensen, T. K.; Andersen, H. R. | Child Cohort.
Kirk M, Smurthwaite K,
Braunig J, Trevenar S, D’Este .
E bk The PFAS Health Study: Systematic
943 T C, Lucas R, Lal A, Korda R, Literature Revi 2018 | -
% H iterature Review
e Clements A, Mueller J and
Armstrong B
Aimuzi, R.; Luo, K.; Huang, Environ Pollut. 2020
. Perfluoroalkyl and polyfluroalkyl .
[ R.; Huo, X.; Nian, M.; . Sep;264:114557. doi:
946 N substances and maternal thyroid hormones 2020 .
(N7 I6R) Ouyang, F.; Du, Y.; Feng, L.; i 10.1016/j.envpol.2020.114
in early pregnancy
Wang, W.; Zhang, J. 557. Epub 2020 Apr 30.
Association between organohalogenated Environ Pollut. 2018
959 E bk Dufour, P.; Pirard, C.; pollutants in cord blood and thyroid 2018 Jul;238:389-396. doi:
(NWR) Seghaye, M. C.; Charlier, C. function in newborns and mothers from 10.1016/j.envpol.2018.03.0
Belgian population 58. Epub 2018 Mar 26.
. . . Environ Int. 2020
Dzierlenga, M. W.; Allen, B. Pharmacokinetic bias analysis of an .
=) o . _ Aug;141:105784. doi:
960 e C.; Clewell, H. J; association between clinical thyroid 2019 . .
(NHWR) . 10.1016/j.envint.2020.1057
Longnecker, M. P. disease and two perfluoroalkyl substances
84. Epub 2020 May 11.
Dzierlenga, M. W.; Moreau,
M.; Song, G.; Mallick, P.; Quantitative bias analysis of the Environ Res. 2020
962 Bk Ward, P. L.; Campbell, J. L.; association between subclinical thyroid 2020 Mar;182:109017. doi:
(NHWR) Housand, C.; Yoon, M.; Allen, | disease and two perfluoroalkyl substances 10.1016/j.envres.2019.109
B. C.; Clewell, H. J.; in a single study 017. Epub 2019 Dec 9.
Longnecker, M. P.
Ernst, A.; Brix, N.; Lauridsen, | Exposure to perfluoroalkyl substances .
. . Environ Health Perspect.
Bk L. L. B.; Olsen, J.; Parner, E. during fetal life and pubertal development
963 N . . . . . 2019 | 2019 Jan;127(1):17004.
(NG3IBR) T.; Liew, Z.; Olsen, L. H.; in boys and girls from the danish national

Ramlau-Hansen, C. H.

birth cohort

doi: 10.1289/EHP3567.

WA ERE-1




No. s EE XA hv FEATAE NG
Itoh, S.; Araki, A.; Miyashita, o .
. . Association between perfluoroalkyl Environ Int. 2019
C.; Yamazaki, K.; Goudarzi, .
. . . substance exposure and thyroid Dec;133(Pt A):105139.
[ H.; Minatoya, M.; Ait Bamai, . . . .
966 o . hormone/thyroid antibody levels in 2019 | doi:
(N ULR) Y.; Kobayashi, S.; Okada, E.; ) .
. maternal and cord blood: The Hokkaido 10.1016/j.envint.2019.1051
Kashino, I.; Yuasa, M.; Baba,
. Study 39. Epub 2019 Sep 10.
T.; Kishi, R.
Kato, S.; Itoh, S.; Yuasa, M.; Association of perfluorinated chemical .
. . . . . Environ Health Prev Med.
Baba, T.; Miyashita, C.; exposure in utero with maternal and infant
E bk . . . . 2016 Sep;21(5):334-344.
970 o Sasaki, S.; Nakajima, S.; Uno, | thyroid hormone levels in the Sapporo 2016 .
(NHWR) . . doi: 10.1007/512199-016-
A.; Nakazawa, H.; Iwasaki, cohort of Hokkaido Study on the
. . . 0534-2. Epub 2016 Apr 30.
Y.; Okada, E.; Kishi, R. Environment and Children's Health
. Environ Health Perspect.
Lopez-Espinosa, M. J.; . . .
E b Thyroid function and perfluoroalkyl acids 2012 Jul;120(7):1036-41.
977 N Mondal, D.; Armstrong, B.; X X . . 2012 .
(W) in children living near a chemical plant doi: 10.1289/ehp.1104370.
Bloom, M. S.; Fletcher, T.
Epub 2012 Mar 27.
. o Environ Health Perspect.
Melzer, D.; Rice, N.; Association between serum
E b L . 2010 May;118(5):686-92.
978 o Depledge, M. H.; Henley, W. perfluorooctanoic acid (PFOA) and thyroid 2010 .
(W) . . doi: 10.1289/ehp.0901584.
E.; Galloway, T. S. disease in the U
Epub 2010 Jan 7.
Toft, G; Jonsson, BAG; Lindh,
CH; Giwercman, A; Spano, .
. Exposure to perfluorinated compounds and
ek M; Heederik, D; Lenters, V; L . Hum Reprod 27: 2532-
987 N human semen quality in arctic and 2012
(N7 I6R) Vermeulen, R; Rylander, L; . 2540.
. European populations
Pedersen, HS; Ludwicki, JK;
Zviezdai, V; Bonde, JP.
. Cord blood per- and polyfluoroalkyl Environ Int. 2019
Yao, Q.; Shi, R.; Wang, C; . . .
ek substances, placental steroidogenic Aug;129:573-582. doi:
996 N Han, W.; Gao, Y.; Zhang, Y.; i 2019 . .
(N7 I6R) . . enzyme, and cord blood reproductive 10.1016/j.envint.2019.03.0
Zhou, Y.; Ding, G.; Tian, Y.
hormone 47. Epub 2019 Jun 4.
o J Clin Endocrinol Metab.
Zhang, S.; Tan, R.; Pan, R.; Association of perfluoroalkyl and
E bk . . . 2018 Jul 1;103(7):2543-
997 N Xiong, J.; Tian, Y.; Wu, J.; polyfluoroalkyl substances with premature 2018 . .
(NWR) o . o 2551. doi: 10.1210/jc.2017-
Chen, L. ovarian insufficiency in Chinese women
02783.
Shelly, Colleen; Grandjean,
Philippe; Oulhote, Youssef; . . .
. Early life exposures to perfluoroalkyl J Clin Endocrinol Metab.
Plomgaard, Peter; Frikke- K . o
=g X ) substances in relation to adipokine 2019 Nov 1;104(11):5338-
1001 N Schmidt, Ruth; Nielsen, . . 2019 . :
(N U6R) . . . hormone levels at birth and during 5348. doi: 10.1210/jc.2019-
Flemming; Zmirou-Navier, .
K . X childhood 00385.
Denis; Weihe, Pal; Valvi,
Damaskini
Gallo, Elisa; Barbiellini
Amidei, Claudio; Barbieri,
Giulia; Fabricio, Aline S C; . Environ Res. 2022
. . . Perfluoroalkyl substances and thyroid .
(=N Gion, Massimo; Pitter, . . . . Jan;203:111794. doi:
1010 oy . . stimulating hormone levels in a highly 2022 .
(NUWR) Gisella; Dapra, Francesca; o ) 10.1016/j.envres.2021.111
. exposed population in the Veneto Region
Russo, Francesca; Gregori, 794. Epub 2021 Aug 3.
Dario; Fletcher, Tony;
Canova, Cristina
=g Ghassabian. A Bell. E. M c rati Foert] ol Environ Pollut. 2018
N assabian, A.; Bell, E. M.; oncentrations of perfluoroa
1014 | (iEthies P Y 2018 | Dec:243(Pt B):1629-1636.

)

Ma, W. L.; Sundaram, R.;

substances and bisphenol A in newborn

doi:

WA ERE-1




No. s EE XA hv FEATAE NG
Kannan, K.; Buck Louis, G. dried blood spots and the association with 10.1016/j.envpol.2018.09.1
M.; Yeung, E. child behavior 07. Epub 2018 Sep 27.
Harris, M. H.; Oken, E.; Rifas- .
. . Environ Int. 2018
E K Shiman, S. L.; Calafat, A. M.; | Prenatal and childhood exposure to per- .
. P . Jun;115:358-369. doi:
1015 | (F&EMREF | Ye, X.; Bellinger, D. C.; and polyfluoroalkyl substances (PFASs) 2018 T
. . . 10.1016/j.envint.2018.03.0
) Webster, T. F.; White, R. F.; and child cognition
. 25. Epub 2018 Apr 26.
Sagiv, S. K.
Early-life exposure to persistent organic .
Lenters, V.; Iszatt, N.; Forns, Environ Int. 2019
E b . X B pollutants (OCPs, PBDEs, PCBs, PFASs) .
. P J.; Cechova, E.; Koc¢an, A.; . K . Apr;125:33-42. doi:
1016 | (FEiEMR=E and attention-deficit/hyperactivity 2019 o
Legler, J.; Leonards, P.; K . . 10.1016/j.envint.2019.01.0
) . disorder: A multi-pollutant analysis of a
Stigum, H.; Eggesbe, M. . . 20. Epub 2019 Jan 28.
Norwegian birth cohort
Environ Pollut. 2020
Spratlen, M. J.; Perera, F. P.; L
E b The association between prenatal exposure Aug;263(Pt B):114444.
. P Lederman, S. A.; Rauh, V. A; X .
1027 | (GEiEMR=E ) to perfluoroalkyl substances and childhood 2020 | doi:
Robinson, M.; Kannan, K_; .
) neurodevelopment 10.1016/j.envpol.2020.114
Trasande, L.; Herbstman, J.
444. Epub 2020 Mar 26.
Vuong, A. M.; Yolton, K.; . .
. L Prenatal and childhood exposure to poly- Environ Res. 2019
b Xie, C.; Dietrich, K. N; d perfluoroalkyl substances (PFAS) and May;172:242-248. doi
and perfluoroalkyl substances an ay;172:242-248. doi:
1031 | (F&iE4i&# | Braun, J. M.; Webster, G. M.; pe yi subsianee 2019 | Y
cognitive development in children at age 8 10.1016/j.envres.2019.02.0
) Calafat, A. M.; Lanphear, B.
years 25. Epub 2019 Feb 16.
P.; Chen, A.
s Brain Struct Funct. 2020
The association between prenatal .
=N W I H Co: Tasi. ] docrinedi . hemical Jun;225(5):1669-1684. doi:
- eng, J.; Hong, C.; Tasi, J.; endocrine-disrupting chemical exposure
1032 | (FEEMRE & N ‘p € . P . 2020 | 10.1007/s00429-020-
Shen, C. Y.; Su, P.; Wang, S. and altered resting-state brain fMRI in
) 02089-4. Epub 2020 May
teenagers
25.
Diabetes Metab Syndr
Ck Conway, B. N.; Badders, A. Perfluoroalkyl substances and kidney Obes. 2018 Nov
1038 (B N.; Costacou, T.; Arthur, J. function in chronic kidney disease, 2018 | 15;11:707-716. doi:
et M.; Innes, K. E. anemia, and diabetes 10.2147/DMS0.S173809.
eCollection 2018.
Wang, J.; Zeng, X. W.;
Bloom, M. S.; Qian, Z.;
. . . . Chemosphere. 2019
Hinyard, L. J.; Belue, R.; Lin, | Renal function and isomers of .
. Mar;218:1042-1049. doi:
= S.; Wang, S. Q.; Tian, Y. P.; perfluorooctanoate (PFOA) and .
1050 . 2019 | 10.1016/j.chemosphere.201
(BFEE) Yang, M.; Chu, C.; Gurram, perfluorooctanesulfonate (PFOS): Isomers
K L . 8.11.191. Epub 2018 Nov
N.; Hu, L. W,; Liu, K. K.; of C8 Health Project in China 28
Yang, B. Y.; Feng, D.; Liu, R. ’
Q.; Dong, G. H.
Zeng, X. W.; Lodge, C. J;
e Dharmage, S. C.; Bloom, M. Isomers of per- and polyfluoroalkyl
1052 (BT S.; Yu, Y.; Yang, M.; Chu, C.; | substances and uric acid in adults: Isomers 2019 | Environ Int 133: 105160.
et Li,Q. Q. Hu L. W Liu,K. | of C8 Health Project in China
K.; Yang, B. Y.; Dong, G. H.
Associations of perfluorinated chemical Environ Res. 2015
1053 ek Gleason, Jessie A; Post, Gloria | serum concentrations and biomarkers of 2015 Jan;136:8-14. doi:
(HF#E) B; Fagliano, Jerald A liver function and uric acid in the US 10.1016/j.envres.2014.10.0

population (NHANES), 2007-2010

04. Epub 2014 Nov 19.

WA ERE-1




No. s EE XA hv FEATAE NG
Associations of serum perfluoroalkyl .
E K Etzel, T. M.; Braun, J. M.; . . Int J Hyg Environ Health
1058 substance and vitamin D biomarker 2019
(& D) Buckley, J. P. L 222:262-269.
concentrations in NHANES, 2003-2010
Hu, Y.; Liu, G.; Rood, I.; Environ Res. 2019
ek Liang, L.; Bray, G. A.; de Perfluoroalkyl substances and changes in Dec;179(Pt A):108775.
1061 (i) Jonge, L.; Coull, B.; Furtado, bone mineral density: A prospective 2019 | doi:
J. D.; Qi, L.; Grandjean, P.; analysis in the POUNDS-LOST study 10.1016/j.envres.2019.108
Sun, Q. 775. Epub 2019 Sep 27.
Food Chem Toxicol. 1986
- Kennedy, G L Jr; Hall, G T; . .. . :
FEEREMY) L Inhalation toxicity of ammonium Dec;24(12):1325-9. doi:
1090 . Brittelli, M R; Barnes, J R; 1986
(HF=tE) perfluorooctanoate 10.1016/0278-
Chen, HC
6915(86)90066-9.
Butenhoff, J.; Costa, G.;
BT Elcombe, C.; Farrar, D.; Toxicity of ammonium perfluorooctanoate Toxicol Sci. 2002
1102 ( H? ) Hansen, K.; Iwai, H.; Jung, R.; | in male cynomolgus monkeys after oral 2002 | Sep;69(1):244-57. doi:
i Kennedy, G.; Lieder, P.; dosing for 6 months 10.1093/toxsci/69.1.244.
Olsen, G.; Thomford, P.
. . . Studies on the toxicological effects of .
EERENY) Cui, L.; Zhou, Q. F.; Liao, C. R . Arch Environ Contam
1104 - . PFOA and PFOS on rats using histological 2009 .
(M) Y.; Fu, I. ; Jiang, G. B. ) ] ) Toxicol 56: 338-349.
observation and chemical analysis
NTP technical report on the toxicity
studies of perfluoroalkyl sulfonates
FERENY (perfluorobutane sulfonic acid,
1107 | (KE# 57 | NTP perfluorohexane sulfonate potassium salt, 2019 | -
) and perfluorooctane sulfonic acid)
administered by gavage to Sprague
Dawley (Hsd:Sprague Dawley SD) rats
LB Perkins, Roger G; Butenhoff, 13-week dietary toxicity study of Drug Chem Toxicol. 2004
1108 ( ﬁ% 2 John L; Kennedy, Gerald L Jr; | ammonium perfluorooctanoate (APFO) in 2004 | Nov;27(4):361-78. doi:
e Palazzolo, Matthew J male rats 10.1081/dct-200039773.
Seacat, A. M.; Thomford, P. . . . . .
I Subchronic toxicity studies on Toxicol Sci. 2002
EERELY) J.; Hansen, K. J.; Olsen, G. . . .
1110 . perfluorooctanesulfonate potassium salt in 2002 | Jul;68(1):249-64. doi:
() W.; Case, M. T.; Butenhoff, J. )
L cynomolgus monkeys 10.1093/toxsci/68.1.249.
o . Toxicology. 1995 May
e . . Characterization of hepatic responses of .
EErEh Kawashima, Y; Kobayashi, H; o ) ) 23;99(3):169-78. doi:
1127 . . rat to administration of perfluorooctanoic 1995
(WFa1E) Miura, H; Kozuka, H o 10.1016/0300-
and perfluorodecanoic acids at low levels
483x(95)03027-d.
. Toxicology. 2019 Mar
. o . The effects of perfluorooctanoate on high .
EEREh Li, Xilin; Wang, Zemin; o ) ) 15;416:1-14. doi:
1131 . fat diet induced non-alcoholic fatty liver 2019 .
(PPAR) Klaunig, James E . L. 10.1016/j.t0x.2019.01.017.
disease in mice
Epub 2019 Jan 31.
. . Toxicol Appl Pharmacol.
Lv, Na; Zhao, Meng; Han, The roles of bone morphogenetic protein 2
. Lo . L 2018 Aug 1;352:68-76.
1134 EERENY) Yantao; Cui, Lianhua; Zhong, in perfluorooctanoic acid induced 2018 | doi
oi:
(LS R) Weizhen; Wang, Chunbo; developmental cardiotoxicity and 1- .
. . . . . 10.1016/j.taap.2018.05.028
Jiang, Qixiao carnitine mediated protection
. Epub 2018 May 23.
Environ Sci Pollut Res Int.
1142 EERENY) Wu, Xinmou; Xie, Guojie; Xu, | Adverse bioeffect of perfluorooctanoic 2018 2018 Feb;25(5):4787-4793.
(FEE) Xiaoxiao; Wu, Wei; Yang, Bin | acid on liver metabolic function in mice doi: 10.1007/s11356-017-

0872-7. Epub 2017 Dec 2.

WA ERE-1




No. arig EEH 2 A hv FEATH FEETT R
Am Ind Hyg Assoc J. 1980
EERENY) Animal toxicity studies with ammonium Aug;41(8):576-83. doi:
1s0 | - Griffith, F D; Long, J E Gy S W ! 1og0 | AuE®)
(F=tE) perfluorooctanoate 10.1080/152986680914253
0l.
L . Pharmacol Toxicol. 1987
g . . Elimination and toxicity of .
EERENY) Hanhijérvi, H; Ylinen, M; . . . . Jul;61(1):66-8. doi:
st . perfluorooctanoic acid during subchronic 1987 .
(B ) Kojo, A; Kosma, VM . L . 10.1111/1.1600-
administration in the Wistar rat
0773.1987.tb01775.x.
Asakawa, Akihiro; L .
. . The ubiquitous environmental pollutant
. Toyoshima, Megumi; Harada, . .
FEEREMY) . L . perfluorooctanoicacid inhibits feeding Int J Mol Med. 2008
1160 Kouji H; Fujimiya, Mineko; i . . . 2008
(PPAR) . . behavior via peroxisome proliferator- Apr;21(4):439-45.
Inoue, Kayoko; Koizumi, X
. activated receptor-alpha
Akio
Perfluorooctanoic acid induces mast cell-
EERENY) Singh TS, Lee S, Kim HH, mediated allergic inflammation by the
163 | O o g s creie : Y 2012 | Toxicol Lett.210(1):64-70.
(s TE) Choi JK, Kim SH. release of histamine and inflammatory
mediators
Abbott, B. D.; Wolf, C.J.; . L.
- . Perfluorooctanoic acid induced
EERENY) Schmid, J. E.; Das, K. P.; dovel ol toxicity in th .
evelopmental toxicity in the mouse is
1164 | (4534 | Zehr, R. D.; Helfant, L.; P ty i 2007 | Toxicol Sci 98: 571-581.
. dependent on expression of peroxisome
) Nakayama, S.; Lindstrom, A. ] .
proliferator activated receptor-alpha
B.; Strynar, M. J.; Lau, C.
LB Butenhoff. J. L. Ehresman, D. Gestat.ional and lactational exposure to Reprod Toxicol. 2009 ‘
Y potassium perfluorooctanesulfonate Jun;27(3-4):319-330. doi:
1170 | (¥4 | 1; Chang, S. C.; Parker, G. A ; ) 2009 .
(K+PFOS) in rats: developmental 10.1016/j.reprotox.2008.12
) Stump, D. G. .
neurotoxicity .010. Epub 2008 Dec 31.
BB Grasty, R. C.; Bjork, J. A; Effects of prenatal perfluorooctane Birth Defects Res B Dev
1179 | (AEFF4R | Wallace, K. B.; Lay, C. S ; sulfonate (PFOS) exposure on lung 2003 | Reprod Toxicol 68: 465-
) Rogers, J. M. maturation in the perinatal rat 471.
. Prenatal window of susceptibility to Birth Defects Res B Dev
FERENY) Grasty, R. C.; Wolf, D. C; pA v K
= perfluorooctane sulfonate-induced Reprod Toxicol. 2003
1180 | (5547 | Grey,B.E.;Lau,C.S,; o 2003 i
neonatal mortality in the Sprague-Dawley Dec;68(6):465-71. doi:
) Rogers, J. M.
rat 10.1002/bdrb.10046.
Lau, Christopher; Thibodeaux, . .
. K Toxicol Sci. 2006
EERELY) Julie R; Hanson, Roger G; . . .
. . Effects of perfluorooctanoic acid exposure Apr;90(2):510-8. doi:
1188 | (AFH%A4:% | Narotsky, Michael G; Rogers, . ) 2006 )
. during pregnancy in the mouse 10.1093/toxsci/kfj105.
) John M; Lindstrom, Andrew
Epub 2006 Jan 16.
B; Strynar, Mark J
Lau, C.; Thibodeaux, J. R.;
FEERE Hanson, R. G.; Rogers, J. M.;
) e Exposure to perfluorooctane sulfonate . .
1189 | (5% 4#: | Grey, B. E.; Stanton, M. E.; . . 2003 | Toxicol Sci 74: 382-392.
during pregnancy in rat and mouse
) Butenhoff, J. L.; Stevenson, L.
A.
EERENY) Luebker, D. J.; Case, M. T.; Two-generation reproduction and cross- Toxicology. 2005 Nov
1202 | (AFHFEETE York, R. G.; Moore, J. A.; foster studies of perfluorooctanesulfonate 2005 | 5;215(1-2):126-48. doi:
) Hansen, K. J.; Butenhoff, J. L. | (PFOS) in rats 10.1016/j.t0x.2005.07.018.
Neonatal mortality from in utero exposure .
- . Toxicology. 2005 Nov
EERENY) Luebker, D. J.; York, R. G; to perfluorooctanesulfonate (PFOS) in 5:215(1-2):149-69. doi
; -2):149-69. doi:
1203 | (AFHFEAETE Hansen, K. J.; Moore, J. A.; Sprague-Dawley rats: dose-response, and 2005 .
. . . 10.1016/j.t0x.2005.07.019.
) Butenhoff, J. L. biochemical and pharamacokinetic

parameters

Epub 2005 Aug 29.

WA ERE-1




No. arig EEH 24 tv FEATAE FEETT R
Maternal exposure causes mitochondrial
EERENY) dysfunction in brain, liver, and heart of
. Salimi, A.; Nikoosiar Jahromi, st v . Environ Toxicol 34: 878-
1215 | (ZEAEF A7 mouse fetus: An explanation for 2019
M.; Pourahmad, J. . L . 885.
) perfluorooctanoic acid induced abortion
and developmental toxicity
Thibodeaux, J. R.; Hanson, R.
EERENY) G.; Rogers, J. M.; Grey, B. E.;
e . Exposure to perfluorooctane sulfonate . .
1220 | (458347 | Barbee, B. D.; Richards, J. H.; . ) 2003 | Toxicol Sci 74: 369-381.
during pregnancy in rat and mouse
) Butenhoff, J. L.; Stevenson, L.
A.; Lau, C.
LT Effects of developmental perfluorooctane Food Chem Toxicol.
1224 (ﬂ;ﬁﬁ%ﬁﬁif Wang, Y.; Liu, W.; Zhang, Q.; | sulfonate exposure on spatial learning and 2015 2015 Feb;76:70-6. doi:
M) m Zhao, H.; Quan, X. memory ability of rats and mechanism 10.1016/j.fct.2014.12.008.
associated with synaptic plasticity Epub 2014 Dec 15.
Wolf, Cynthia J; Fenton,
Suzanne E; Schmid, Judith E;
EEE Calafat, Antonia M; Developmental toxicity of Toxicol Sci. 2007
) . | Kuklenyik, Zsuzsanna; Bryant, | perfluorooctanoic acid in the CD-1 mouse Feb;95(2):462-73. doi:
1227 | (a3 A4 T . . . . ) 2007 )
M) Xavier A; Thibodeaux, Julie; after cross-foster and restricted gestational 10.1093/toxsci/kfl159.
Das, Kaberi P; White, Sally S; | exposures Epub 2006 Nov 10.
Lau, Christopher S; Abbott,
Barbara D
Yahia, Doha; El-Nasser,
FEREY) Mahmoud Abd; Abedel-Latif, . J Toxicol Sci. 2010
. o Effects of perfluorooctanoic acid (PFOA) .
1228 | (Ef%4: 7 | Manal; Tsukuba, Chiaki; ) ) 2010 | Aug;35(4):527-33. doi:
] . . exposure to pregnant mice on reproduction .
) Yoshida, Midori; Sato, Itaru; 10.2131/jts.35.527.
Tsuda, Shuji
FEEREMY) Yabhia, D.; Tsukuba, C.; . . J Toxicol Sci. 2008
. . Neonatal death of mice treated with .
1229 | (45543 | Yoshida, M.; Sato, I.; Tsuda, 2008 | May;33(2):219-26. doi:
] perfluorooctane sulfonate .
) S. 10.2131/jts.33.219.
FERENMY Window of susceptibility to perfluoroctane Res. B Dev. Reprod.
= Grasty, R.C., Grey, B.E., Lau, . .
1302 | (EFis AT sulfonate (PFOS)-induced neonatal 2003 | Toxicol., 67(5): 315.
C.S. and Rogers, J.M. o .
) mortality in the rat Meeting abstract.
LEREY Biegel, L. B.; Hurtt, M. E.; Mechanisms of extrahepatic tumor Toxicol Sci. 2001
1312 ( %’“E 28I Frame, , S. R.; O'Connor, J. induction by peroxisome proliferators in 2001 | Mar;60(1):44-55. doi:
C.; Cook, J. C. male CD rats 10.1093/toxsci/60.1.44.
Chronic dietary toxicity and
EERENY) Butenhoff, J. L.; Chang, S. C.; | carcinogenicity study with potassium
1313 - " ¢ genicity study with potassiu 2012 | Toxicology 293: 1-15.
(M AE) Olsen, G. W.; Thomford, P.J. | perfluorooctanesulfonate in Sprague
Dawley rats
Chronic dietary toxicity and
FEER TN Butenhoff, J. L.; Kennedy, G. . ! 1_ .ry ! lty, ) )
1314 N carcinogenicity study with ammonium 2012 | Toxicology 298: 1-13.
(M ANE) L.; Chang, S. C.; Olsen, G. W. )
perfluorooctanoate in Sprague-Dawley rats
1316 FEREY NTP NTP technical report on the toxicology and 2020
(FEM AE) carcinogenesis studies of

WA ERE-1




No. arig EEH 24 tv FEATAE FEETT R
perfluorooctanoic acid (CASRN 335-67-1)
administered in feed to Sprague Dawley
(Hsd:Sprague Dawley SD) rats [NTP]
Klaunig, James E; Shinohara, .
N L . . . . Toxicol Pathol. 2015
- Motoki; Iwai, Hiroyuki; Evaluation of the chronic toxicity and .
FEREY) ) . . .. L Feb;43(2):209-20. doi:
1319 . Chengelis, Christopher P; carcinogenicity of perfluorohexanoic acid 2015
M AE) . . . . 10.1177/019262331453053
Kirkpatrick, Jeannie B; Wang, | (PFHxA) in Sprague-Dawley rats
. . 2. Epub 2014 May 28.
Zemin; Bruner, Richard H
. . . Effects of perfluorooctane sulfonate on rat Environ Toxicol Chem.
FERE) Yu, Wen-Guang; Liu, Wei; . . ]
1348 N . . thyroid hormone biosynthesis and 2009 | 2009 May;28(5):990-6.
(NHWR) Jin, Yi-He ) .
metabolism doi: 10.1897/08-345.1.
Wolf, Douglas C; Moore,
Tanya; Abbott, Barbara D; .
. . . Toxicol Pathol. 2008
. Rosen, Mitchell B; Das, Comparative hepatic effects of .
FERE) . S ) Jun;36(4):632-9. doi:
1390 . Kaberi P; Zehr, Robert D; perfluorooctanoic acid and WY 14,643 in 2008
(HF=tE) ) . . 10.1177/019262330831821
Lindstrom, Andrew B; PPAR-alpha knockout and wild-type mice
6. Epub 2008 May 8.
Strynar, Mark J; Lau,
Christopher
Rosen, M. B.; Schmid, J. R.; Gene expression profiling in wild-type and
1413 EERENY) Corton, J. C.; Zehr, R. D.; PPARa-null mice exposed to e PPAR
(FFEM) Das, K. P.; Abbott, B. D.; Lau, | perfluorooctane sulfonate reveals PPARa- Research:2020:794739.
C. independent effects
. . L . Arch Toxicol. 2008
. Son, Hee-Young; Kim, Sang- Perfluorooctanoic acid-induced hepatic .
FEEREN) ) . ) . Apr;82(4):239-46. doi:
1415 . Hyun; Shin, Hong-In; Bae, toxicity following 21-day oral exposure in 2008
(WFaE1E) . 10.1007/500204-007-0246-
Han Ik; Yang, Jaec-Ho mice
x. Epub 2007 Sep 14.
Yang, Bei; Zou, Weiying; Hu,
Zhenzhen; Liu, Fangming; o Biomed Res Int.
[ . Involvement of oxidative stress and .
EErEh Zhou, Ling; Yang, Shulong; ) . 2014;2014:409837. doi:
1425 . . . . inflammation in liver injury caused by 2014
(FEtE) Kuang, Haibin; Wu, Lei; Wei, o o 10.1155/2014/409837.
. . . . perfluorooctanoic acid exposure in mice
Jie; Wang, Jinglei; Zou, Ting; Epub 2014 Mar 2.
Zhang, Dalei
. Cumulative risk assessment of 17 Environ Int. 2013
Borg, Daniel; Lund, Bert-Ove; .
= . . . perfluoroalkylated and polyfluoroalkylated Sep;59:112-23. doi:
1427 = Lindquist, Nils-Gunnar; . . 2013 . K
(WP aE1E) . substances (PFASs) in the Swedish 10.1016/j.envint.2013.05.0
Hakansson, Helen .
population 09. Epub 2013 Jun 21.
Kim, Hyung-Sub; Jun Kwack, | Induction of apoptosis and CYP4A1 . .
- . . - J Toxicol Sci. 2011
FERE Seung; Sik Han, Eui; Seok expression in Sprague-Dawley rats .
1430 b . 2011 | Apr;36(2):201-10. doi:
(iFtE) Kang, Tae; Hee Kim, Seung; exposed to low doses of perfluorooctane

Young Han, Soon

sulfonate

10.2131/jt5.36.201.

WA ERE-1




No. 438 EH 54 b AT TS
Ludwicki, Jan K; Goralczyk,
Katarzyna; Strucinski, Pawel;
Wojtyniak, Bogdan;
Rabczenko, Daniel; Toft, X . .
. L Hazard quotient profiles used as a risk Environ Int. 2015
Gunnar; Lindh, Christian H; .
. . assessment tool for PFOS and PFOA Jan;74:112-8. doi:
1431 | Y AZF¥li | Jonsson, Bo A G; Lenters, : . 2015 S
. . . serum levels in three distinctive European 10.1016/j.envint.2014.10.0
Virissa; Heederik, Dick; .
i . populations 01. Epub 2014 Oct 21.
Czaja, Katarzyna; Hernik,
Agnieszka; Pedersen, Henning
S; Zvyezday, Valentyna;
Bonde, Jens Peter
Lv,Z.;Li, G.; Li, Y.; Ying, . L.
FERE) v g Glucose and lipid homeostasis in adult rat . .
. C.; Chen, J.; Chen, T.; Wei, J.; | . . . . Environ Toxicol 28: 532-
1451 | (ZEFHZE A7 . ) is impaired by early-life exposure to 2014
Lin, Y.; Jiang, Y.; Wang, Y.; 542.
) perfluorooctane sulfonate
Shu, B.; Xu, B.; Xu, S.
Perfluorooctane sulfonate (PFOS
EERENY) Salgado, R.; Lépez-Doval, S.; u b ) ( )‘ . )
1453 . . exposure could modify the dopaminergic 2008 | Toxicol Lett 240: 226-235.
(FhREFEME) Pereiro, N.; Lafuente, A. ) o ) )
system in several limbic brain regions
. Effects of perfluoro fatty acids on Xenobiotica. 1993
- Permadi, H; Lundgren, B; . i . .
FEERENY peroxisome proliferation and Jul;23(7):761-70. doi:
1459 . Andersson, K; Sundberg, C; K R . 1993
(H=tE) DePi W mitochondrial size in mouse liver: Dose 10.3109/004982593091667
ePierre, . .
and time factors and effect of chain length 82.
- . Perfluorooctanoic acid-induced .
FEEREMY) Dewitt, J. C.; Copeland, C. B.; | . L Environ Health Perspect
1470 CpEEE) S M. 1. Lusbke. R. W immunomodulation in adult C57BL/6J or 2008 116: 644-650
] nar, M. J.; Luebke, R. W. . : 644-650.
ﬁ‘k y " C57BL/6N female mice
b G H: Zh Y H Chronic effects of
ong, G. H.; Zhang, Y. H.;
EERENY) & . & . perfluorooctanesulfonate exposure on .
1472 . Zheng, L.; Liu, W.; Jin, Y. H.; | | L 2009 | Arch Toxicol.
(e TE) He,Q.C immunotoxicity in adult male C57BL/6
e, Q.C. .
mice
LB Peden-Adams, M. M.; Keller, | Suppression of humoral immunity in mice
1476 e J. M.; Eudaly, J. G.; Berger, J.; | following exposure to perfluorooctane 2008 | Toxicol Sci 104: 144-154.
(e TrE) . .
Gilkeson, G. S.; Keil, D. E. sulfonate
. Son, H. Y.; Lee, S.; Tak, E. Perfluorooctanoic acid alters T lymphocyte . .
FEERE . . y p. 4 Environ Toxicol 24: 580-
1479 e N.; Cho, H. S.; Shin, H. L; phenotypes and cytokine expression in 2009
(SRR . . 588.
Kim, S. H.; Yang, J. H. mice
Immunotoxic changes associated with a 7- Arch Toxicol. 2009
1483 EBRELNY) Zheng, L.; Dong, G. H.; Jin, day oral exposure to 2009 Jul;83(7):679-89. doi:
(i RE) Y.H.; He, Q. C. perfluorooctanesulfonate (PFOS) in adult 10.1007/500204-008-0361-
male C57BL/6 mice 3. Epub 2008 Oct 21.
Fair, Patricia A; Driscoll, Erin;
Mollenhauer, Meagan A M; . .
Effects of environmentally-relevant levels J Immunotoxicol. 2011
. Bradshaw, Sarah G; Yun, Se . .
FERE of perfluorooctane sulfonate on clinical Jan-Mar;8(1):17-29. doi:
1488 o Hun; Kannan, . i . 2011
(g ) parameters and immunological functions 10.3109/1547691X.2010.5
Kurunthachalam; Bossart, X .
. in B 6C 3F 1 mice 27868. Epub 2011 Jan 24.
Gregory D; Keil, Deborah E;
Peden-Adams, Margie M
LB Guruge, Keerthi S; Hikono, Effect of perfluorooctane sulfonate (PFOS) J Toxicol Sci. 2009
1491 ’ e Hirokazu; Shimada, Nobuaki; | on influenza A virus-induced mortality in 2009 | Dec;34(6):687-91. doi:
(FIEw=E)

Murakami, Kenji; Hasegawa,

female B6C3F1 mice

10.2131/jt5.34.687.

WA ERE-1




No. arig EEH 24 tv FEATH FEETT R
Jun; Yeung, Leo WY;
Yamanaka, Noriko;
Yamashita, Nobuyoshi
Mollenhauer, Meagan A M; J Environ Sci Health A Tox
LR Bradshaw, Sarah G; Fair, Effects of perfluorooctane sulfonate Hazard Subst Environ Eng.
1496 (4’?‘;)}?*'@) Patricia A; McGuinn, W (PFOS) exposure on markers of 2011 | 2011;46(2):97-108. doi:
S David; Peden-Adams, Margie inflammation in female B6C3F1 mice 10.1080/10934529.2011.53
M 2418.
Pennings, Jeroen L A; Jennen, . J Immunotoxicol.
. Cord blood gene expression supports that .
Danyel G J; Nygaard, Unni C; 2016;13(2):173-80. doi:
E b . prenatal exposure to perfluoroalkyl
1498 . Namork, Ellen; Haug, Line S; . 2016 | 10.3109/1547691X.2015.1
(s TE) substances causes depressed immune
van Loveren, Henk; Granum, k . . 029147. Epub 2015 Mar
. functionality in early childhood
Berit 27.
Fairley, Kimberly J; Purdy, Exposure to the immunosuppressant, Toxicol Sci. 2007
1509 EERENY) Rich; Kearns, Shaun; perfluorooctanoic acid, enhances the 2007 Jun;97(2):375-83. doi:
(SaTE TR IE) Anderson, Stacey E; Meade, B | murine IgE and airway hyperreactivity 10.1093/toxsci/kfm053.
J response to ovalbumin Epub 2007 Mar 15.
Dong, Guang-Hui; Zhang, . Environ Toxicol. 2012
. X L Subchronic effects of .
FEERE Ying-Hua; Zheng, Li; Liang, May;27(5):285-96. doi:
1515 . . . . . perfluorooctanesulfonate exposure on 2012
(g mtE) Zai-Fu; Jin, Yi-He; He, Qin- ; . . 10.1002/tox.20642. Epub
inflammation in adult male C57BL/6 mice
Cheng 2010 Aug 24.
Gestational and lactational exposure to
. Chang, S. C.; Ehresman, D. J.; .
EERELY) . potassium perfluorooctanesulfonate .
. Bjork, J. A.; Wallace, K. B.; . o . Reprod Toxicol 27: 387-
1516 | (MR (K+PFOS) in rats: toxicokinetics, thyroid 2009
Parker, G. A.; Stump, D. G; 399.
) hormone status, and related gene
Butenhoff, J. L. .
expression
. . Toxicol Appl Pharmacol.
. Induction of Leydig cell adenomas by
FEEREM (4 | Cook, J. C.; Murray, S. M.; i ) 1992 Apr;113(2):209-17.
1517 . ammonium perfluorooctanoate: a possible 1992 .
JE%EAETENE) | Frame, S. R.; Hurtt, M. E. ) ) doi: 10.1016/0041-
endocrine-related mechanism
008x(92)90116-a.
Regulation of corticosterone secretion is Toxicol Lett. 2014 Oct
1520 EERELNY) Pereiro, N.; Moyano, R.; modified by PFOS exposure at different 2014 15;230(2):252-62. doi:
(N3 I6R) Blanco, A.; Lafuente, A. levels of the hypothalamic-pituitary- 10.1016/j.toxlet.2014.01.00
adrenal axis in adult male rats 3. Epub 2014 Jan 17.
Initial study on the possible mechanisms
1521 %%ﬁ%ﬁ% Salgado, R.; Pereiro, N.; involved in the effects of high doses of 2015 | Food Chem Toxicol.
(N U6R) Lopez-Doval, S.; Lafuente, A. | perfluorooctane sulfonate (PFOS) on
prolactin secretion
Perfluorooctane sulfonate (PFOS) can alter Toxicol Lett. 2018 Oct
1522 FEREY Salgado-Freiria, R.; Lopez- the hypothalamic-pituitary-adrenal (HPA) 2018 1;295:1-9. doi:
(N53UWR) Doval, S.; Lafuente, A. axis activity by modifying CRF1 and 10.1016/j.toxlet.2018.05.02
glucocorticoid receptors 5. Epub 2018 May 26.
Prenatal and postnatal impact of
FERENY) Yu, W. G.; Liu, W.; Jin, Y. H.; | perfluorooctane sulfonate (PFOS) on rat Environ Sci Technol. 2009
1526 | (E5F4F: | Liu, X. H.; Wang, F. Q.; Liu, development: a cross-foster study on 2009 | Nov 1;43(21):8416-22. doi:
) L.; Nakayama, S. F. chemical burden and thyroid hormone 10.1021/es901602d.
system
Benninghoff, Abby D; Bisson, | Estrogen-like activity of perfluoroalkyl Toxicol Sci. 2011
1542 EERENY) William H; Koch, Daniel C; acids in vivo and interaction with human 2011 Mar;120(1):42-58. doi:
(V‘?ﬁ?‘@l\?‘%) Ehresman, David J; Kolluri, and rainbow trout estrogen receptors in 10.1093/toxsci/kfq379.

Siva K; Williams, David E

vitro

Epub 2010 Dec 16.

WA ERE-1




No. s EE XA hv FEATAE NG
. . . . Toxicol Appl Pharmacol.
- Ribes, Diana; Fuentes, Silvia; Combined effects of perfluorooctane
FEREY) i . 2010 Feb 15;243(1):13-8.
. Torrente, Margarita; sulfonate (PFOS) and maternal restraint .
1545 | (EisARE ) ) 2010 | doi:
Colomina, M Teresa; stress on hypothalamus adrenal axis (HPA) .
) . . L. . . 10.1016/j.taap.2009.11.001
Domingo, José L function in the offspring of mice
. Epub 2009 Nov 10.
Wei, Yanhong; Dai, Jiayin; Estrogen-like properties of . .
- . . . . . Environ Toxicol Chem.
EERENY) Liu, Min; Wang, Jianshe; Xu, perfluorooctanoic acid as revealed by
1546 (AT Mudi: Zha. Jinmiao: Wi 1o hepatic est ; 2007 | 2007 Nov;26(11):2440-7.
N i; Zha, Jinmiao; Wang, expressing hepatic estrogen-responsive .
” - ¢ FPIessIng Acpa SETESpOnSIY doi: 10.1897/07-008R . 1.
Zijian genes in rare minnows (Gobiocyris rarus)
PLoS ONE.
1553 FEEREMY) Long, Y.; Wang, Y.; Ji, G.; Neurotoxicity of perfluorooctane sulfonate 2013 2013;8(1):e54176. doi:
(PR 71 ) Yan, L.; Hu, F.; Gu, A. to hippocampal cells in adult mice 10.1371/journal.pone.0054
176. Epub 2013 Jan 30.
FEEREMY) Perfluorooctane sulfonate induces
. P Wang, Y.,u; Zhao, H.; Zhang, u R . b . . Toxicology Research 4:
1555 | (BEiEmMR = A . . apoptosis of hippocampal neurons in rat 2015
Q.; Liu, W.,ei; Quan, X..ie K . . i 931-938.
) offspring associated with calcium overload
FEEREY Zeng, H. C.; Zhang, L.; Li, Y.
. cne an‘(’f ' . Inflammation-like glial response in rat Neurotoxicology 32: 130-
1556 | (F&iEM®EE | Y.; Wang, Y. J.; Xia, W.; Lin, o 2011
. brain induced by prenatal PFOS exposure 139.
) Y.; Wei, J.; Xu, S. Q.
EERENY) Zhang, Q.; Liu, W.; Zhao, H.; | Developmental perfluorooctane sulfonate
1557 | (B&iEMEA: | Zhang, Z.; Qin, H.; Luo, F.; exposure inhibits long-term potentiation by 2019 | Toxicology 412: 55-62.
) Niu, Q. affecting AMPA receptor trafficking
O Toxicology. 2007 Dec
. Fuentes, Silvia; Vicens, . . . .
EEREY . Behavioral effects in adult mice exposed to 5;242(1-3):123-9. doi:
1560 e i Paloma; Colomina, M Teresa; 2007 .
(FPREFEME) . ) perfluorooctane sulfonate (PFOS) 10.1016/j.t0x.2007.09.012.
Domingo, José L
Epub 2007 Sep 16.
Kawamoto, Kosuke; Sato,
LB Itaru; Tsuda, Shuji; Yoshida, Ultrasonic-induced tonic convulsion in rats J Toxicol Sci. 2011
1561 (i $ ) Midori; Yaegashi, Kaori; after subchronic exposure to 2011 | Jan;36(1):55-62. doi:
g Saito, Norimitsu; Liu, Wei; perfluorooctane sulfonate (PFOS) 10.2131/jts.36.55.
Jin, Yihe
, Environ Res. 2014
. Loépez-Doval, S; Salgado, R; .
EErEh . Perfluorooctane sulfonate effects on the Oct;134:158-68. doi:
1562 N Pereiro, N; Moyano, R; . o 2014 .
(NWR) reproductive axis in adult male rats 10.1016/j.envres.2014.07.0
Lafuente, A
06. Epub 2014 Aug 27.
Perfluorooctane sulfonate disrupts the
- Yu, Y; Wang, C; Zhang, X; . . .
FERENMY . blood brain barrier through the crosstalk Environ Pollut 256:
1564 i Zhu, J; Wang, L; Ji, M; Zhang, . . 2019
(FRIRTEME) . between endothelial cells and astrocytes in 113429.
Z; Ji, XM; Wang, SL. R
mice
. . L Lo Effects of subchronic perfluorooctane Arch Toxicol. 2010
- Liu, Xiaohui; Liu, Wei; Jin, X .
EEREY) K i X sulfonate exposure of rats on calcium- Jun;84(6):471-9. doi:
1565 i Yihe; Yu, Wenguang; Liu, Li; . . K . 2010
(FRIRTEME) dependent signaling molecules in the brain 10.1007/s00204-010-0517-

Yu, Hongyao

tissue

9. Epub 2010 Feb 2.

WA ERE-1




No. 8 EE XA hv FEATAE NG
Chemosphere. 2015
L Wielsoe, Maria; Long, Jun;129:239-45. doi:
in vitro . L Perfluoroalkylated substances (PFAS) .
1568 e Manbhai; Ghisari, Mandana; T . . 2015 | 10.1016/j.chemosphere.201
(F=tE) affect oxidative stress biomarkers in vitro
Bonefeld-Jorgensen, Eva C 4.10.014. Epub 2014 Nov
12.
Guruge, Keerthi S; Yeung, . .
; Toxicol Sci. 2006
- Leo W Y; Yamanaka, Noriko; . . . .
EERENY) K o Gene expression profiles in rat liver treated Jan;89(1):93-107. doi:
1570 e Miyazaki, Shigeru; Lam, Paul . . . 2006 .
(iF=tE) . with perfluorooctanoic acid (PFOA) 10.1093/toxsci/kfjo11.
K S; Giesy, John P; Jones,
. . Epub 2005 Oct 12.
Paul D; Yamashita, Nobuyoshi
Crebelli, R.; Caiola, S.; Conti,
L.; Cordelli, E.; De Luca, G.; Can sustained exposure to PFAS trigger a
Dellatte, E.; Eleuteri, P.; genotoxic response? A comprehensive .
e . . o Regul Toxicol Pharmacol
1576 | Bin7EME Iacovella, N.; Leopardi, P.; genotoxicity assessment in mice after 2019 106: 169-177
Marcon, F.; Sanchez, M.; subacute oral administration of PFOA and ’
Sestili, P.; Siniscalchi, E.; PFBA
Villani, P.
Toxicol Rep. 2014 May
Butenhoff, John L; Kennedy, . .
e . Evaluation of perfluorooctanoate for 27,;1:252-270. doi:
1584 | B=wElE Gerald L; Jung, Reinhard; . o 2014 )
. potential genotoxicity 10.1016/j.toxrep.2014.05.0
Chang, Shu-Ching .
12. eCollection 2014.
. . The protective role of curcumin on Food Chem Toxicol. 2013
Celik, Ayla; Eke, Dilek; . .
- L perfluorooctane sulfonate-induced Mar;53:249-55. doi:
1585 | Efmmtt Ekinci, Seda Yaprak; o ] 2013 ]
genotoxicity: Single cell gel 10.1016/j.fct.2012.11.054.
Yildirim, Seda . .
electrophoresis and micronucleus test Epub 2012 Dec 12.
Curcumin prevents perfluorooctane Drug Chem Toxicol.
- . . sulfonate-induced genotoxicity and 2016;39(1):97-103. doi:
1586 | #Efmmth Eke, Dilek; Celik, Ayla L . . 2016
oxidative DNA damage in rat peripheral 10.3109/01480545.2015.10
blood 41601. Epub 2015 May 7.
Fernandez Freire, P; Pérez . . Toxicol In Vitro. 2008
. In vitro assessment of the cytotoxic and .
e Martin, J M; Herrero, O; i X i Aug;22(5):1228-33. doi:
1587 | #EmEME mutagenic potential of perfluorooctanoic 2008

Peropadre, A; de la Peia, E;
Hazen, M J

acid

10.1016/j.tiv.2008.04.004.
Epub 2008 Apr 15.

WA ERE-1




MTERE-2

XERT —F =AY R b (FEfHORRE L2 Y 2 )

e

g4 bv

D4

14

Ryuma Kise, Aki Fukumi,
Nobutaka Shioya,
Takafumi Shimoaka,
Masashi Sonoyama,
Hideki Amii, Toshiyuki
Takagi, Toshiyuki
Kanamori, Kazuo Eda,
Takeshi Hasegawa

Fluorous Property of a Short
Perfluoroalkyl-Containing Compound
Realized by Self-Assembled Monolayer
Technique on a Silicon Substrate

2019

Bulletin of the Chemical
Society of Japan, 92 % 4
5 785-789

D246

1.

- R

+ u

o B
B &
=

R B, ZH
e, fYE o, i —
B, A0k e, 1T 13

7=, =ik 1R

W RE T~V T NFat s Z o AL
AP (PFOS) D2 L

2010

KRB TF256,45 % 6

5 279-282

D247

[
PN
B

AFEEHR, NP,
TR, FIET

FHEAOKERTOEKT v R LhE
MR F K OS> AR

2012

IKERBEREE,35 & 3
5 57-64

D306

NA FE=
RN

T OET, i E
e ST, Otk LA,
5B, T e

AT AF e LB DOEREKR T
BEHALL S ORATHE

2009

SIHTEEE, 58 & 8 &
653-659

D310

NA FE=
N

HK LR, HH T,
b R, HE R
WERTE T —, /N
ELEES

P1073 ¥E53fRMEAL B TR B AR
B 7 OF FATERGE & R

2005

PESEREYHERE, 47 &
Special % 688-

D311

NS FE=
N

Yamaguchi
Miwa(Department of
Preventive Medicine,
Institute of Health
Biosciences, the
University of Tokushima
Graduate School),
Arisawa Kokichi, Uemura
Hirokazu, Katsuura-
Kamano Sakurako,
Takami Hidenobu,
Sawachika Fusakazu,
Nakamoto Mariko, Juta
Tomoya, Toda Eisaku,
Mori Kei, Hasegawa
Manabu, Tanto Masaharu,
Shima Masayuki,
Sumiyoshi Yoshio,
Morinaga Kenji, Kodama
Kazunori, Suzuki
Takaichiro, Nagai Masaki,
Satoh Hiroshi

A AR NI 5 i, M
15F#%E# . PFOS. PFOA O ifil i
(Consumption of Seafood, Serum Liver
Enzymes, and Blood Levels of PFOS and
PFOA in the Japanese Population)(J%3E

2013

Journal of Occupational
Health(1341-9145)55 % 3
7 Pagel84-194(2013.05)

D370

(INQEDS

Appel, Mareike;
Forsthuber, Martin;
Ramos, Romualdo;
Widhalm, Raimund;
Granitzer, Sebastian; Uhl,

The transplacental transfer efficiency of
per- and polyfluoroalkyl substances
(PFAS): a first meta-analysis

2022

J Toxicol Environ Health B
Crit Rev. 2022 Jan
2;25(1):23-42. doi:
10.1080/10937404.2021.20
09946. Epub 2021 Dec 20.

WTERE-2




No. 5y EH A A hv T4 FHEE TR
Maria; Hengstschlager,
Markus; Stamm, Tanja;
Gundacker, Claudia
Nilsson, Sandra; Apparent Half-Lives of Chlorinated- Environ Sci Technol. 2022
- Thompson, Jack; Mueller, | Perfluorooctane Sulfonate and Nov 11. doi:
D385 | {kKPNEhRE L . 2022
Jochen F; Briunig, Perfluorooctane Sulfonate Isomers in 10.1021/acs.est.2c04637.
Jennifer Aviation Firefighters Online ahead of print.
. . L Regul Toxicol Pharmacol.
Physiologically based pharmacokinetic .
- . : 2022 Mar;129:105099. doi:
D388 | {&AANEhAE Sweeney, Lisa M (PBPK) modeling of perfluorohexane 2022 i
. 10.1016/j.yrtph.2021.1050
sulfonate (PFHxS) in humans
99. Epub 2021 Dec 18.
. . Risk Assessment of Perfluorooctane .
Deepika, Deepika; . . Environ Res. 2021
. Sulfonate (PFOS) using Dynamic Age .
e Sharma, Raju Prasad; . . Aug;199:111287. doi:
D390 | {KPNEIHE Dependent Physiologically based 2021 )
Schuhmacher, Marta; . 10.1016/j.envres.2021.1112
. Pharmacokinetic Model (PBPK) across
Kumar, Vikas L 87. Epub 2021 May 14.
Human Lifetime
e . HARDHEKIEIZAERT DX 7 . .
HREME - R B T, ML A , - . BE, 24 & 3 B
D620 B oA * (Carassius auratus (gibelio) langsdorfii) 2014 6776
5 A g -
) O T v RILA YRR A
Katsumi Iwabuchi,
Norimasa Senzaki, Shuji . . . . .
" Bioconcentration of perfluorinated Fundamental Toxicological
ZEME - 38 | Tsuda, Haruna Watanabe, o . ) e . o
D621 — . . . compounds in wild medaka is related to 2015 | Sciences,2 % 5 & 201-
By Ikumi Tamura, Hitomi . .
. octanol/water partition coefficient 208
Takanobu, Norihisa
Tatarazako
. . R E B ROZ DA BMRDBREK, [ e par o
BB | L L ’ N N KEREEAE 41 % 4
D622 B SO, e 0 | B oA T v BEEmOFERI L 2018 5 6171
5, HH LAy Sy gz -
A=W D BIR
Wang, Jinghan; Zhang,
Jie; Fan, Yun; Li, Zhi; .
. Int J Hyg Environ Health.
Tao, Chengzhe; Yan, Association between per- and .
=N T . . 2022 Mar;240:113904. doi:
D627 N Wenkai; Niu, Rui; Huang, | polyfluoroalkyl substances and risk of 2022 o
(N7 I6R) L . . . 10.1016/j.ijheh.2021.11390
Yuna; Xu, Qiaoqiao; gestational diabetes mellitus
. . 4. Epub 2021 Dec 13.
Wang, Xinru; Xu, Qiujin;
Han, Li; Lu, Chuncheng
Braun, Joseph M; Eliot,
Melissa; Papandonatos,
George D; Buckley, Jessie Int J Obes (Lond). 2021
e P; Cecil, Kim M; Gestational perfluoroalkyl substance Jan;45(1):25-35. doi:
D637 (1) Kalkwarf, Heidi J; Chen, exposure and body mass index trajectories 2021 | 10.1038/s41366-020-
Aimin; Eaton, Charles B; over the first 12 years of life 00717-x. Epub 2020 Nov
Kelsey, Karl; Lanphear, 18.
Bruce P; Yolton,
Kimberly
. . The effects of perfluoroalkyl and Environ Res. 2022 Nov
Wang, Wei; Hong, Xiang; )
(= . polyfluoroalkyl substances on female 2;216(Pt 3):114718. doi:
D645 e Zhao, Fanqi; Wu, . . . 2022 .
(AFHEFEME) o ) fertility: A systematic review and meta- 10.1016/j.envres.2022.1147
Jingying; Wang, Bei R . .
analysis 18. Online ahead of print.
e Fan, Xiarui; Tang, Song; Global Exposure to Per- and Environ Sci Technol. 2022
D650 N Wang, Ying; Fan, Polyfluoroalkyl Substances and Associated 2022 | Apr 5;56(7):4282-4294.
(AEFEEE) .

Wenhong; Ben, Yujie;

Burden of Low Birthweight

doi:

WTERE-2




No. 5y EE HA kv 1T4E b
Naidu, Ravi; Dong, 10.1021/acs.est.1c08669.
Zhaomin Epub 2022 Mar 16.
Qu, Aibin; Cao, Tengrui; L . .
L The association between maternal Environ Sci Pollut Res Int.
Li, Zixuan; Wang,
. . perfluoroalkyl substances exposure and 2021 Dec;28(47):67066-
E K Wenjuan; Liu, Ran; Wang, . . . .
D654 . . . early attention deficit hyperactivity 2021 | 67081. doi:
(FPREFEME) Xue; Nie, Yaxiong; Sun, ) o ) )
R . ; disorder in children: a systematic review 10.1007/s11356-021-
Suju; Liu, Xuehui; Zhang, .
oo and meta-analysis 15136-2. Epub 2021 Jul 9.
Xiaolin
Ding, Jiayun; Dai,
Yiming; Zhang, Jiming;
Wang, Zheng; Zhang, Lei; o Environ Res. 2022 Oct
. Associations of perfluoroalkyl substances .
Bk Xu, Sinan; Tan, Ruonan; . R . . L 27;216(Pt 3):114654. doi:
D662 o . . with adipocytokines in umbilical cord 2022 .
(NIBR) Guo, Jiangiu; Qi, : 10.1016/j.envres.2022.1146
L. L serum: A mixtures approach . .
Xiaojuan; Chang, Xiuli; 54. Online ahead of print.
‘Wu, Chunhua; Zhou,
Zhijun
Boesen, Sophie A H;
Long, Manhai; Wielsge, Environ Health. 2020 Oct
D678 Bk Maria; Mustieles, Vicente; | Exposure to Perflouroalkyl acids and 2020 13;19(1):107. doi:
(N4536%) | Fernandez, Mariana F; foetal and maternal thyroid status: a review 10.1186/s12940-020-
Bonefeld-Jorgensen, Eva 00647-1.
C
Gao, Xuping; Ni, Wanze;
Zhu, Sui; Wu, Yanxin; .
. Per- and polyfluoroalkyl substances Environ Res. 2021
Cui, Yunfeng; Ma, . .
= . exposure during pregnancy and adverse Oct;201:111632. doi:
D689 . Junrong; Liu, Yanhua; . 2021 .
(AT ME) o . pregnancy and birth outcomes: A 10.1016/j.envres.2021.1116
Qiao, Jinlong; Ye, Yanbin; ; . .
. systematic review and meta-analysis 32. Epub 2021 Jul 6.
Yang, Pan; Liu, Chaoqun;
Zeng, Fangfang
Wang, Huanqgiang; Wei, . .
. o . Environ Sci Pollut Res Int.
Kai; Wu, Zhixin; Liu, L. .
Association between per- and 2022 Nov 17. doi:
(=l Fucun; Wang, Danhua;
D690 e . . polyfluoroalkyl substances and semen 2022 | 10.1007/s11356-022-
(AT ERE) Peng, Xianzheng; Liu, ) ;
. . quality 24182-3. Online ahead of
Yongyou; Xu, Jida; Jiang, it
rint.
A'pei; Zhang, Yan P
Nishimura, Yoko; Moriya,
Kimihiko; Kobayashi,
Sumitaka; Ikeda-Araki,
Atsuko; Sata, Fumihiro; o
o . Association of exposure to prenatal .
Mitsui, Takahiko; Itoh, Reprod Toxicol. 2022
. . . perfluoroalkyl substances and estrogen .
=g Sachiko; Miyashita, . . Apr;109:10-18. doi:
D696 N . . receptor 1 polymorphisms with the second 2022 .
(NUWSR) Chihiro; Cho, Kazutoshi; o o 10.1016/j.reprotox.2022.02
. to fourth digit ratio in school-aged
Kon, Masafumi; . . .002. Epub 2022 Feb 22.
o children: The Hokkaido study
Nakamura, Michiko;
Kitta, Takeya; Murai,
Sachiyo; Kishi, Reiko;
Shinohara, Nobuo
Yu, Guogqi; Jin, Minfei; Environmental exposure to perfluoroalkyl .
. . . . Environ Int. 2021
Huang, Ying; Aimuzi, substances in early pregnancy, maternal .
(=N ) ) . ) Nov;156:106621. doi:
D698 - Ruxianguli; Zheng, Tao; glucose homeostasis and the risk of 2021 . .
(NWR) 10.1016/j.envint.2021.1066

Nian, Min; Tian, Ying;
Wang, Weiye; Luo,

gestational diabetes: A prospective cohort
study

21. Epub 2021 May 11.

WTERE-2




No. 5y 8f EH A A hv FEATHE BN
Zhongcheng; Shen,
Lisong; Wang, Xipeng;
Du, Qing; Xu, Weiping;
Zhang, Jun
. Chemosphere. 2022
Yang, Ze; Liu, Huan-Yu; L. .
. Associations between exposure to Mar;291(Pt 2):132909. doi:
[ Yang, Qiao-Yun; Chen, . )
D699 . . . perfluoroalkyl substances and birth 2022 | 10.1016/j.chemosphere.202
(AEFEEEME) Xi; Li, Weiqin; Leng, )
. outcomes: A meta-analysis 1.132909. Epub 2021 Nov
Junhong; Tang, Nai-Jun 13
Ou, Yanqiu; Zeng,
Xiaowen; Lin, Shao;
Bloom, Michael S; Han, .
. . . Environ Int. 2021
Fengzhen; Xiao, Xiaohua; | Gestational exposure to perfluoroalkyl .
E bk } . Sep;154:106567. doi:
D707 . Wang, Hui; Matala, substances and congenital heart defects: A 2021 . .
(G EE) . ) 10.1016/j.envint.2021.1065
Rosemary; Li, Xiaohong; | nested case-control pilot study
R - 67. Epub 2021 Apr 23.
Qu, Yanji; Nie, Zhiqgiang;
Dong, Guanghui; Liu,
Xiaoqing
Taibl, Kaitlin R; Schantz,
Susan; Aung, Max T;
Padula, Amy; Geiger,
Sarah; Smith, Sabrina; Associations of per- and polyfluoroalkyl Environ Int. 2022
D713 Bk Park, June-Soo; Milne, substances (PFAS) and their mixture with 2022 Nov;169:107541. doi:
(G)) Ginger L; Robinson, oxidative stress biomarkers during 10.1016/j.envint.2022.1075
Joshua F; Woodruff, pregnancy 41. Epub 2022 Sep 27.
Tracey J; Morello-Frosch,
Rachel; Eick, Stephanie
M
Shih, Yu-Hsuan; .
. . Environ Res. 2022
Blomberg, Annelise J; Early-life exposure to perfluoroalkyl .
=) . . . o Mar;204(Pt A):111905. doi:
D716 e Jorgensen, Louise substances in relation to serum adipokines 2022 )
(NGTULR) . , . o . 10.1016/j.envres.2021.1119
Helskov; Weihe, Pal; in a longitudinal birth cohort
. . 05. Epub 2021 Aug 19.
Grandjean, Philippe
Julvez, Jordi; Lopez-
Vicente, Monica;
Warembourg, Charline;
Maitre, Lea; Philippat,
Claire; Giitzkow, Kristine
B; Guxens, Monica;
Evandt, Jorunn;
Andrusaityte, Sandra; .
. . . . Environ Pollut. 2021 Sep
ek Burgaleta, Miguel; Casas, | Early life multiple exposures and child .
. J— - . . . . L 1;284:117404. doi:
D729 | (B&iEM#EE: | Maribel; Chatzi, Leda; de cognitive function: A multi-centric birth 2021

)

Castro, Montserrat;
Donaire-Gonzalez, David;
Grazulevicien¢, Regina;
Hernandez-Ferrer, Carles;
Heude, Barbara;
Mceachan, Rosie; Mon-
Williams, Mark;
Nieuwenhuijsen, Mark;
Robinson, Oliver; Sakhi,

cohort study in six European countries

10.1016/j.envpol.2021.117
404. Epub 2021 May 24.

WTERE-2




No.

EE

ZA kv

T

Amrit K; Sebastian-
Galles, Nuria; Slama,
Remy; Sunyer, Jordi;
Tamayo-Uria, Ibon;
Thomsen, Cathrine;
Urquiza, Jose; Vafeiadi,
Marina; Wright, John;
Basagana, Xavier;
Vrijheid, Martine

D742

=N
(NHWR)

Zhang, Shanyu; Lei,
Xiaoning; Zhang, Yan;
Shi, Rong; Zhang,
Qianlong; Gao, Yu; Yuan,
Tao; Li, Jiong; Tian, Ying

Prenatal exposure to per- and
polyfluoroalkyl substances and childhood
adiposity at 7 years of age

2022

Chemosphere. 2022
Nov;307(Pt 4):136077. doi:
10.1016/j.chemosphere.202
2.136077. Epub 2022 Aug
21.

D744

=N
(k)

Stratakis, Nikos; V Conti,
David; Jin, Ran;
Margetaki, Katerina;
Valvi, Damaskini; Siskos,
Alexandros P; Maitre,
Léa; Garcia, Erika; Varo,
Nerea; Zhao, Yingi;
Roumeliotaki, Theano;
Vafeiadi, Marina;
Urquiza, Jose; Fernandez-
Barrés, Silvia; Heude,
Barbara; Basagana,
Xavier; Casas, Maribel,
Fossati, Serena;
Grazulevicien¢, Regina;
Andrusaityté, Sandra;
Uppal, Karan; McEachan,
Rosemary R C;
Papadopoulou, Eleni;
Robinson, Oliver; Haug,
Line Sméstuen; Wright,
John; Vos, Miriam B;
Keun, Hector C; Vrijheid,
Martine; Berhane, Kiros
T; McConnell, Rob;
Chatzi, Lida

Prenatal Exposure to Perfluoroalkyl
Substances Associated With Increased
Susceptibility to Liver Injury in Children

2020

Hepatology. 2020
Nov;72(5):1758-1770. doi:
10.1002/hep.31483. Epub
2020 Oct 19.

D745

(N5 UWFR)

Itoh, Sachiko; Yamazaki,
Keiko; Suyama, Satoshi;
Ikeda-Araki, Atsuko;
Miyashita, Chihiro; Ait
Bamai, Yu; Kobayashi,
Sumitaka; Masuda,
Hideyuki; Yamaguchi,
Takeshi; Goudarzi,
Houman; Okada, Emiko;
Kashino, Tkuko; Saito,
Takuya; Kishi, Reiko

The association between prenatal
perfluoroalkyl substance exposure and
symptoms of attention-
deficit/hyperactivity disorder in 8-year-old
children and the mediating role of thyroid
hormones in the Hokkaido study

2022

Environ Int. 2022 Jan
15;159:107026. doi:
10.1016/j.envint.2021.1070
26. Epub 2021 Dec 7.

WTERE-2




No.

EE

ZA kv

T

D754

=N
(AEHEEE)

Marks, Kristin J;
Howards, Penelope P;
Smarr, Melissa M;
Flanders, W Dana;
Northstone, Kate; Daniel,
Johnni H; Calafat,
Antonia M; Sj6din,
Andreas; Marcus,
Michele; Hartman, Terryl
J

Prenatal exposure to mixtures of persistent
endocrine disrupting chemicals and early
menarche in a population-based cohort of
British girls

2021

Environ Pollut. 2021 May
1;276:116705. doi:
10.1016/j.envpol.2021.116
705. Epub 2021 Feb 9.

D768

=N
()

Midya, Vishal; Colicino,
Elena; Conti, David V;
Berhane, Kiros; Garcia,
Erika; Stratakis, Nikos;
Andrusaityte, Sandra;
Basagaiia, Xavier; Casas,
Maribel; Fossati, Serena;
Grazuleviciene, Regina;
Haug, Line Smastuen;
Heude, Barbara; Maitre,
Léa; McEachan,
Rosemary; Papadopoulou,
Eleni; Roumeliotaki,
Theano; Philippat, Claire;
Thomsen, Cathrine;
Urquiza, Jose; Vafeiadi,
Marina; Varo, Nerea; Vos,
Miriam B; Wright, John;
McConnell, Rob;
Vrijheid, Martine; Chatzi,
Lida; Valvi, Damaskini

Association of Prenatal Exposure to
Endocrine-Disrupting Chemicals With
Liver Injury in Children

2022

JAMA Netw Open. 2022
Jul 1;5(7):€2220176. doi:
10.1001/jamanetworkopen.
2022.20176.

D773

=
(NHWR)

Yan, Dandan; Jiao, Yang;
Yan, Honglin; Liu, Tian;
Yan, Hong; Yuan,
Jingping

Endocrine-disrupting chemicals and the
risk of gestational diabetes mellitus: a

systematic review and meta-analysis

2022

Environ Health. 2022 May
16;21(1):53. doi:
10.1186/s12940-022-
00858-8.

D794

=
(M AE)

Jiang, Haihong; Liu,
Huan; Liu, Ge; Yu, Jing;
Liu, Nana; Jin, Yunqin;
Bi, Yongyi; Wang, Hong

Associations between Polyfluoroalkyl
Substances Exposure and Breast Cancer: A
Meta-Analysis

2022

Toxics. 2022 Jun
11;10(6):318. doi:
10.3390/toxics10060318.

D795

=N
(FEM M)

Xie, Meng-Yi; Sun,
Xiang-Fei; Wu, Chen-
Chou; Huang, Guang-
Long; Wang, Po; Lin, Zhi-
Ying; Liu, Ya-Wei; Liu,
Liang-Ying; Zeng, Eddy
Y

Glioma is associated with exposure to
legacy and alternative per- and
polyfluoroalkyl substances

2023

J Hazard Mater. 2023 Jan
5;441:129819. doi:
10.1016/j.jhazmat.2022.12
9819. Epub 2022 Aug 24.

D796

=N
(B M)

Goodrich, Jesse A;
Walker, Douglas; Lin,
Xiangping; Wang,
Hongxu; Lim, Tiffany;
McConnell, Rob; Conti,
David V; Chatzi, Lida;

Exposure to perfluoroalkyl substances and
risk of hepatocellular carcinoma in a
multiethnic cohort

2022

JHEP Rep. 2022 Aug
8;4(10):100550. doi:
10.1016/j.jhepr.2022.10055
0. eCollection 2022 Oct.

WTERE-2




No. 5y EH ZA kv T4 FHEE TR
Setiawan, Veronica
Wendy
Feng, Yue; Bai, Yansen;
Lu, Yanjun; Chen,
Mengshi; Fu, Ming;
Guan, Xin; Cao, Qiang; Plasma perfluoroalkyl substance exposure Environ Pollut. 2022 Aug
D797 E K Yuan, Fangfang; Jie, Jiali; | and incidence risk of breast cancer: A case- 2022 1;306:119345. doi:
(&M AME) | Li, Mengying; Meng, cohort study in the Dongfeng-Tongji 10.1016/j.envpol.2022.119
Hua; Wang, Chenming; cohort 345. Epub 2022 Apr 23.
Hong, Shiru; Zhou,
Yuhan; Zhang, Xiaomin;
He, Meian; Guo, Huan
Liu, Jiao-Jiao; Cui, Xin-
Xin; Tan, Ya-Wen; Dong,
Peng-Xin; Ou, Yan-Qiu;
Li, Qing-Qing; Chu, Chu; .
) . K Per- and perfluoroalkyl substances Environ Int. 2022
Wu, Lu-Yin; Liang, Li- . R . L .
Bk . . i alternatives, mixtures and liver function in May;163:107179. doi:
D823 . Xia; Qin, Shuang-Jian; . R 2022 . .
(HF=tE) adults: A community-based population 10.1016/j.envint.2022.1071
Zeeshan, Mohammed,; . .
. study in China 79. Epub 2022 Mar 21.
Zhou, Yang; Hu, Li-Wen;
Liu, Ru-Qing; Zeng,
Xiao-Wen; Dong, Guang-
Hui; Zhao, Xiao-Miao
. Individual and mixture associations of Environ Health. 2022 Sep
Borghese, Michael M; K R .
E k . . perfluoroalkyl substances on liver function 14;21(1):85. doi:
D824 . Liang, Chun Lei; Owen, . ; . 2022
(1) . biomarkers in the Canadian Health 10.1186/512940-022-
James; Fisher, Mandy
Measures Survey 00892-6.
. Environ Res. 2020
Luo, Yuehua; Deji, Exposure to perfluoroalkyl substances and .
eb . A _ Dec;191:110145. doi:
D907 . Zhuoma; Huang, allergic outcomes in children: A systematic 2020 .
(e TE) i i 10.1016/j.envres.2020.1101
Zhenzhen review and meta-analysis
45. Epub 2020 Aug 30.
Jones, Laura E;
Ghassabian, Akhgar; .
. Environ Pollut. 2022 Sep
Lawrence, David A; Exposure to perfluoroalkyl substances and .
= ) . ) _ _ 1;308:119656. doi:
D911 e Sundaram, Rajeshwari; neonatal immunoglobulin profiles in the 2022 .
(SufEE) ) 10.1016/j.envpol.2022.119
Yeung, Edwina; Kannan, upstate KIDS study (2008-2010)
656. Epub 2022 Jul 1.
Kurunthachalam; Bell,
Erin M
Zhang, Xin; Xue, Liang; Effects of exposure to per- and Environ Pollut. 2022 Aug
D926 ek Deji, Zhuoma; Wang, Xin; | polyfluoroalkyl substances on vaccine 2002 1;306:119442. doi:
(afE HE) Liu, Peng; Lu, Jing; Zhou, | antibodies: A systematic review and meta- 10.1016/j.envpol.2022.119

Ruke; Huang, Zhenzhen

analysis based on epidemiological studies

442. Epub 2022 May 11.

WTERE-2




No. 5y 8f EE HA kv 1T4E BN
Sarzo, Blanca;
Ballesteros, Virginia;
Iniguez, Carmen;
Manzano-Salgado, Cyntia
B; Casas, Maribel; Llop,
Sabrina; Murcia, Mario; Environ Sci Technol. 2021
. . Maternal Perfluoroalkyl Substances, .
E K Guxens, Monica; Vrijheid, K Jul 27. doi:
D938 N . . Thyroid Hormones, and DIO Genes: A 2021
(NU6R) Martine; Marina, Loreto . ) 10.1021/acs.est.1c01452.
Spanish Cross-sectional Study . .
Santa; Schettgen, Online ahead of print.
Thomas; Espada,
Mercedes; Irizar, Amaia;
Fernandez-Jimenez, Nora;
Ballester, Ferran; Lopez-
Espinosa, Maria-Jose
Oh, Jiwon; Shin, Hyeong-
Moo; Kannan,
ek Kurunthachalam; Childhood exposure to per- and Environ Res. 2022
Busgang, Stefanie A; olyfluoroalkyl substances and Dec;215(Pt 2):114322. doi:
D976 | (MR B g‘ & polyu vi St 2022 ( )
¥ Schmidt, Rebecca J; neurodevelopment in the CHARGE case- 10.1016/j.envres.2022.1143
Schweitzer, Julie B; control study 22. Epub 2022 Sep 13.
Hertz-Picciotto, Irva;
Bennett, Deborah H
. . Environ Int. 2022
Steenland, K; Hofmann, J | Risk assessment for PFOA and kidney .
[l . ) Sep;167:107425. doi:
D991 . i N; Silverman, D T; cancer based on a pooled analysis of two 2022 . i
M AE) . 10.1016/j.envint.2022.1074
Bartell, SM studies
25. Epub 2022 Jul 22.
Perfluoroalkyl substances (PFASs) .
. Environ Pollut. 2021 Nov
exposure and kidney damage: Causal .
poo3 | £ F Moon, Ji interpretation using the US 2003-2018 2001 | 28817707 do:
oon, Jinyoun, interpretation using the - .
(B RElE) young ,rp & i o 10.1016/j.envpol.2021.117
National Health and Nutrition Examination
707. Epub 2021 Jul 6.
Survey (NHANES) datasets
Kamendulis, Lisa M;
- Hocevar, Jessica M; . . Carcinogenesis. 2022 Jun
FEERENY . Exposure to perfluorooctanoic acid leads .
DI1108 N i Stephens, Mikayla; . . 2022 | 4;43(5):469-478. doi:
M ANE) to promotion of pancreatic cancer )
Sandusky, George E; 10.1093/carcin/bgac005.
Hocevar, Barbara A
. L Toxicol Sci. 2022 Sep
Perfluorooctane sulfonic acid disrupts .
o Lucas, Joseph H; Wang, o . . . . 15:kfac096. doi:
DI1216 | in vitro . protective tight junction proteins via 2022 .
Qixin; Rahman, Irfan Lo L L 10.1093/toxsci/kfac096.
protein kinase D in airway epithelial cells . .
Online ahead of print.
Tang, Leilei; Yu, Jiawen; . R Toxicology. 2022
. Oxidative stress and Cx43-mediated .
EEREh Zhuge, Sheng; Chen, ) , ) ] Aug;478:153283. doi:
D1275 . ] o apoptosis are involved in PFOS-induced 2022 .
(‘B ) Hangping; Zhang, Lingdi; . 10.1016/j.t0x.2022.153283.
. . nephrotoxicity
Jiang, Guojun Epub 2022 Aug 5.
Maki Nakamura, Tomomi
Takahashi, Takuya Izumi,
Masanori Miura, Satomi . . . . .
. . Peroxisome proliferator activated receptor- Fundamental Toxicological
e Kawaguchi, Ayumi . . . e o
D1324 | Bt mediated genotoxicity of perfluoroalkyl 2016 | Sciences,3 & 4 5 143-

Yamamoto, Shuji Tsuda,
Takanori Nakamura,
Shuhei Tanaka, Naoto
Shimizu, Yu F. Sasaki

acids using human lymphoblastoid cells

150

WTERE-2




No. EE A kv BN
Derivation of a Human In Vivo
Benchmark Dose for Perfluorooctanoic
. . . Front Pharmacol. 2021
Loizou, George; McNally, | Acid From ToxCast In Vitro .
. . . May 11;12:630457. doi:
D1338 Kevin; Dorne, Jean-Lou C | Concentration-Response Data Using a
. L 10.3389/fphar.2021.630457
M; Hogg, Alex Computational Workflow for Probabilistic .
Lo . . . eCollection 2021.
Quantitative In Vitro to In Vivo
Extrapolation
Commentary: cumulative risk assessment .
L Arch Toxicol. 2022
of perfluoroalkyl carboxylic acids and
o . Nov;96(11):3127-3139.
Colnot, Thomas; Dekant, perfluoralkyl sulfonic acids: what is the .
D1349 doi: 10.1007/500204-022-

Wolfgang

scientific support for deriving tolerable
exposures by assembling 27 PFAS into 1
common assessment group?

03336-9. Epub 2022 Aug
17.

WTERE-2




