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BRELFRRTHOT, HEOHBIC 5 LB B L L<, PFAS Of
SRR 21T - 7.
ARV TIE, BB & 0 ST 7o [EBRHEE. 4rlluk
FEFERESEIC 3515 5 PFAS R U B 7= BH00 B OSFFA 6 B 2 B -
L. #H#EH3IC L v I L7z PFAS o 5 5 PFOS, PFOA % U* PFHxS |12 B 5 SCiik
KO Ofth OB 4 2 B 72 STk &2 W T2,

fEREEOFMME LTIl By RABRA ¥ MZOW L, M/ FEmEES IC L %
Pl ECRET Sz R A v MRNCEEBE L=, 2055, PFOS &Y PFOA (2
DUWNT, PR TR S 72 ALT EO BN, fiiFkk = b A7 1 — LAEDO N,
HARHAE DR T, U 7 F U % OPURISZE O T & OFEIIAE TE 720 & a1l
L7c, 72720 i ALT fEOEM & NERR = L 2T v — /U EO AN >\ THE,
HMORENBMTH D Z &, OBHIZEBISHE RO DEDPR A TEH 0 BRI
BORFRHATH D Z &, HERICBEBPRIN TV RWZ &5, U7 F U EREZOPUER
JEE DR TIZOWTIL, FELOBERSH 5 SICHENH S Z &b, BEEEDI-O D
TV RRA L FELTEATDZOIIIW TN LIHLUIA D THD EHW Lz, £
7o, HAEREREOK TIZ oW T, SGA R, RHAEEREN (2,500 g Am) D%
WG LIEPRIZER SN TEY | HAEBOKREICKIZTTHEICOWTIEEZAHTH
5 &l L7z,

FEN DN T, BRR CHONTEFHRIT, ToWBERAGDA =X LTH
L AREMED & D IIHF OFEMII A TH L Z 026, B MTETITD N0 E D
DATHIEr CE W ERHI LT, IS PFOA & BB A, FEEM A, s
& DBIHEIZ DUV TR, MR AR R — B e < L FEIUEIRERI CTh 5 &Il L7z,
PFOS L #7234, PFHxS & BEA A KO A L ORI OV T, FEUI A4
ThoH LYWL,

BURF S OB RN A D W TR A R O E 2 Fiit L7z,

T2 RARA ¥ MZOWTIE, PFOS (IZ2oWTCiE, 7 v b 2 {HARAESE - A EMRABR

(Luebker et al. 2005a) T LAV IREMWIZ 1T DIREIINIMH %2, PFOA (2o
Tik, ~ v 2450 - BAFEMERER (Lauet al. 2006) TH S V72 R R ORI &K Ok
OINFREE O BACEA OB | HEOIREW OVERBREEL TN ENEM LTz, £
7o, MHREE ) S EIE ~OHRIZIX, WA HmR TR S e HEHEFHET L T
DOHFEMEREZOEEEH LT,

UbDZ &0t RMEFEEOREMIX, M - HEIGE (TDI) & LT PFOS
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I% 20 ng/kg KE/H (2X10% mg/kg KFE/H). PFOA X 20 ng/kg (K&E/H (2X 105
mg/kg (AE/H) EWET DHZ ENEY LM L7z, PFHXS IZ2oWTid, FHliZ1T 9
TR ARIIR LN TN RN &b | BIRER CIXEFEEO R TN EE TH 5 & HWr
L7,

7272 L, FERINIC . A RIOBFIRIZIZARF453 Th o 72 PFAS OREFZZICB T 50
90 - AR O— B, BEBOEASVWOBRKNER., HERISBEIREICET 5 %
ORI ANER LT, TDI 2 RE-SRHILE 72 5 /et L dH 5,

ENToH PFOS K PFOA OfEEEIZHOWTIL, ik 24~26 (2012~2014) 4R
FEIZIR B2 il CIRE SN b=V XAy NAZT I L DIERIZED &
—H bz OFHIEEEIT, PFOS (LB~UB) 7% 0.60~1.1 ng/kg {A&#/H. PFOA

(LB~UB) 7’ 0.066~0.75 ng/kg {K&#/H L #EEINTWD, #HESNTZ—HHZY
SEERE R, BUEES ORMEAY N RIS W TERE Lz TDI (PFOS : 20 ng/kg K&
/H. PFOA : 20 ng/kg AH/H) LT 5 L{EWIRIIZHLbDEEX NS, L
2L, BRI 2 &R O PFAS RESCE ORESAICET 27 — 2 %%, 8L
EOHEEICET HHERITI AL L TCNDT72D, ZOHEGHEIZIZ N2 D OFRFEENERH D
LI EBERLETH D,
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El=
B =R

BMEZEEEE TR, VA7 TR O EES % 5 1 TR AR 2R %
1T 9130, H b Ol CRAEFGCENM 21T O &EH 24 LT\ 5%, ZOFHfioxf
SEMIZONTIL, MEEEEMHESICBIT 28N EEZBEESNH LTI B
RGBT Sl OREDE 2 7] (PR 16 4 6 A 17 A &ML eZE B RRIE)
IZEESE | EROBEOREOREIZH D U TR LR EREN D I DO E 5L )
EWEBZ O b DOEREEEMFHESNREL, BRMEZEZESNIEL TV
25

HH 7 v FEW TH 5 PFAS (Per- and Polyfluoroalkyl substances : 73— &
QR Y ZF a7 v VE) &, K - Bl - PR L E 2695
b, RBRAVWHEBETH bR TV, LirL, PFASO—fTH 5/ —7 /A
vy & AR (PFOS @ Perfluorooctane sulfonate) . /X—7 /b4 w427 #
' (PFOA : Perfluorooctanoic acid) M N/ X— 7 ) F %4 o XA )LKR B

(PFHxS : Perfluorohexane sulfonate) (2o Clik, #4fErE, mEBEMELONE K
REKAREEM~OEMEEEZET L2 EnE, FREN 2010 4, 2021 F L)
2023 FEIC, LFEWHE OFE K CBGEFEOBIHNIZ R4 2158 (B0 48 FEELH 117
Te AT MEFRIE] o) ,) IZESSE—RE(TFWEIZHEE S, £OoREK
D ADNRAIZE L ST D, Eo, KEKEIZOWTS, OB -CEN O
HARIL A £ 2. 2020 4212, PFOS XU PFOA O /KB H DL S 23 Bk
HENG/KEEHAEREHDIIBIT L, £OEE BIRE2 PFOS &1 PFOA @
AFMET 50 ng/L EFRE S, 2021 Fi2i%, PFHxS NEMRFHAB IR EI LT
2

BRZEEART. INOORMERE 2. 2022 FE &ML EMHAFR SR
£V, PFAS ® 5 5 PFOS., PFOA KO PFHxS DMl B3 2 15 M O S/ Jn
RLOWE - BEPRZATUN, 2023 4F 1 H 31 HEE 887 BIRMLZEZERDHITHBNT
A7 v F G (PFAS) % H 04T 95 KRB MO G L35 2 & 2 IkE
L. 2023 £ 2 H 7 HE 888 FIRMLKELZEERSHITHBWT AT v RLEW

(PFAS) V—F L 7 U N—"7] ORBELZIREL., MEFRLHnT o2 L& L,

503

-

. FHEXRERMEOME

. PFAS 3 FHEDTER LHBEIZDLVT
PFAS 13, A7 v FLAMDOBRIRTH Y | ZOH FHEOERITEBGFET 5,
KEBRERET (EPA) Tld, PFAS Master List of PFAS Substances' {235 T,

1

https‘//comptox.epa.gov/dashboard/chemical-lists/ PFASMASTER, 2021 4F 8 H ff& BT,

10
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[PFAS 7 FHEDEF & L TIEMNOIIRRERITR V] & L, FEOHHI 50
REIZEID LT onT-wEEE#H L T\ 5,

RN 22 2B (EFSA) Tidk, ESNERARZBUKEO T VXL R (GEHFIT
C4~C16) EBUKMEORIBE X D7 2WE (R-X) T, BUAEOES 2B
KPEDE 3 1X5E 2T [R=F(CFn-] UTHHHINC 7 v B SN T DHERH D |
LTS (R,

R /1B R RS (OECD) Tix, A< &b 1 HD%ERT v HL A T T A
T L U RFEFR T (H/CUBr/I A L TneWn) 2587 v RILME L EF L,
—HW RN ERE, DR tb 1 oD —T v Fa AF L ((CF) Xt 1 oD%
—T7NFaAF LU (-CFy) #FobFWEIL PFAS & L TWAH (B 2),

|
CFyf C |—x
F

KI-1 PFAS FED—iRR%HEE

PFAS O FFEIZ OV TIE, OECD 28 2018 TR F LTz [DX—KOKRY 7 /v
a7 X WE (PFASs) O LWafEr 7 a— L7 —Z X—Z : Toward a
New Comprehensive Global Database of Per- and Polyfluoroalkyl Substances

(PFASs) | (24 % & 4,730 @ PFAS 5y FREOFENHERR ST TV H(ZH 3, 4),
OECD (2 X W #E &7z 4,730 @ PFAS 5+ 5 & tRIgICRgE - LEH®
ELTHOWLRTNDDIL 256 WE THhoz& )it H 5 (B 5), Glige b
ICkD e, MADOREIZLY 1,400 BL =D PFAS Z45E L, 160955 200 L
LR T TV OMEREFE STV 5 (B 6), £ 72, EPA %% O PFAS Master
List of PFAS Substances (2 X % &, 2021 4 8 A RS COHILAEWY. i, ofR
Wy % G e bR R R PFAS 13 12,000 (kA A2 5 L ST\ 5,

PFAS (T EIR D K 522 < OFEEN &V | LA E 03I 8E AT EHH 0 AR
EHTHESRT), £, FHMIEREIC LV ERNRLD OO, Thh O PFAS I,
FHRY)~—, RV ~>—D200FHER AT AV T HNRD, FERY ~—D PFAS
W%, N—=7Fua 7T Xl (PFAAs), 7vAdas N I~—FRWHE, X—71
Fa TN NTe—T VKRR It a 7 VXNV —T VNG Eib, /N—T A
2T VX IVER I EE S RIE TR D08, S OO T EM TN SRS L, A

11
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10
11
12
13

W7 vk L7z PFAAs BT 5 2 R H 5, PFAAs 1X, & 512 PFOS Zp/3—
TnAa T ILF )L AR R (PFSAs) & PFOA 2D/ X—7 v A4 a7 L)L )v
Ao (PFCAs) 236, Zhublifkx 28R4 H L TW\W5b,

2. PFAS 7RO & A%

PFAS Oy FREIZWTN G, K LE L2 iRFE-7 vFE (CF) #idzEb, Ik
O SOy fR, PR R K OMREHT T LTl & 5 (B0 7-9), W< o fbs
IR X0 . BEARPE R O i DN S BR A B OB 20 72 2 E1E 2 OF R B (B
FR10), ¥AAI. FLEISEER], MEME - 8K - 7T AT v I SORELEREK], A A
AN, WAL, RTEACRAL CEERECEL, 7 o FR Y = — LB AL IEAV A
BWOHAENTHWAHEM 11), UTFEEI-1 I PFAS A+ ThH 5 PFOS,
PFOA } " PFHxS O#EAb S0 R O 2 789,

12



1 FxI-1 F7% PFAS #FEOMEBLZMEFHEOBE
R—o)Futs & 2k (PFOS) N—T)Aut s 2 (PFOA) NR—=T)Fa~FH o ALK (PFHxS)
WE 4 NN TNFa (F7 =1 AR ) I =/ T AL T FE (NFH L —1— R LR UER)
[UPAC 4 1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-hepta- 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadeca- 1,1,2,2,3,3,4,4,5,5,6,6,6-tridecafluoro-
decafluorooctane-1-sulfonic acid fluorooctanoic acid hexane-1-sulfonic acid
CAS %$%:%& = | 1763-23-1 335-67-1 355-46-4
@=2s=v CsHF1703S CsHF1502 CsHF1303S
FFFFFFFTFDO FFFFFFF g FFFFFFO
Lo 11 Y N
it I B A A N B A BBV A
FFFFFFTFTFDO FFFFFFF\OH FFFFFFO
AN o= 500.1 414.1 400.1
2N HIR(E R 12) H e R(S0E 13, 14) [E A R (S 15)
B — 52~54(% M 13),
alss (°C) 190(% 1 17)
XU A >400% (2 16) 54.3(% 1 14)
‘ 189(& 1 13)
s (C) 249(% 4 12) 238~239(&# 18)
192(% M 14)
- 0.0032 mg/L (25°C) *(ZHg 12) 3300 mg/L (25°C) (M 20) 2300 mg/L(Z [ 21)
IR VA R
¥H Y 7 A 519-570 me/L(Z R 19) 9500 mg/L (25°C) (&M 16) 243 mg/L(Z 1 22)
4.49*(% 1 12) 4.81*(% 1 14)
log Kow 3.16*(%MH 18)
5.43* (% 23) 5.11%(& [ 23)
log Dow 3.05*(& M 23, 24) 1.58* (1 23, 24) 1.65*(& [ 24)

2 HEEM L OREDHY

13
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(1) PFOS
PFOS [T E S J Oy I 88 O MEE D BAMAR DAL L, EEE TENH A
A LIIREECTAER S L. K TO%IXESHET, £ 30%IF 38 Th 5 & DRt

75%6(72;!’& 25), EHE, SR OWTILBEK, Bl PG REICHW S5
BAILOIALH E LTHO LR TWD, o7, EEGEEORHm%E ik
REWE L ToO PFOS ZaHlixtgt L LT 5,

2000 I K[E 3M 11X PFOS O#LEIRFED HLIHOR T 5 B DR EL L TV 5H (&
fiH 26),

(2) PFOA

PFOA (ZIFEHE K O IR OB O BB FET D EI 27), Z o7
O, [EBRGESME ORI Tk, SR A OSSR OEEM L L To PFOA
ARG L LT D,

KENZEBWT, 2008 4FF T2 PFOA @Ektljéf/\ﬂiﬁ/\‘#xv‘ 95% AT 55
. 2010 FETICHHEZFERT 2-DICBmY T o0& & N [PFOA
Stewardship Program| & L C EPA & DuPont fLZ (XU & L7z 8 DDOEFLIT

FVEEINLR, 2016 FORATIE, ELEVSONOHBRTHEHA S TVSD
(Zﬁﬁﬁ 27,28), PFOA ©» 7 v & = v A% (APFO: Ammonium perfluorooctanoate)
X7 7 my IMELERFO BEALIZ W AN LA (emulsifier) & L THWHILT
W23, 2015 R TREICE W TZZOMETORMIZA EMICH ST
W5 (B 27),

(3) PFHxS
PFHxS (3aiHAFEH] (PFOS OfUE) o —~ > MRmLEEA], BhivG R -
Al LTHWHN TE (B 29), KEIZHWT 3M thi, 2002 FFETIZED
BLEIRFED & B EMICHGRT % B % 2000 FI2ES LTV 5H (2 26),

3. BARUVERIZE TS INETOXRE

PFAS O —fE T %5 PFOS Dig RORIEZFES T % KE 3M ££28, 2000 4FI2H
TR AR IR R AITV(S IR 26), FEAMNECEEBEMBIIC W TIE, 2R BIRRICY
A7 G ED ST &E 72,

EPA %, 2000 42 PFOS BIEMEIC L 2 BEE R Ve b ~OF E B O M % i
HDHLEOFHERELZ(ZH 26), 2002 FI0I3HEEWERSE (Toxic
Substances Control Act) (27D DL FWEIZ PFOA 235% X4 3 5 M2 DWW TRl 2
G L72 (B8 830), D%, PFOS KU PFOA IZDW\ T, 2009 4FIZA Ik sk

D 3 WG4 E Y A b (Contaminant Candidate List) ~DIX# & OVEf &

14
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fRFEEN S D ZEH R, 2016 FFITAEIKICER 2 gD AFR, 2021 4 12 A
(CERCBI K ELVEE D B R ANFR . 20224F 6 HHS i/ A B B D B 22032 2023
3 HICIT5s —HMEACE KA 6 %o PFAS (PFOS. PFOA, PFHxS, /8—7 /L
dwv Ui (PENA), =7 A4 a7 % 2k (PFBS) NI ~F 4~
NAueravlrF¥xy (HFPO) &AWL OZEDT =0 L (GenX)) %
BTG B R O REFRMERE D NREAT > T B,

EFSA 1%, 20108 /=2 PFOS } () PFOA O R 2 E R E A2 /AR L=, 2020 4F
x5 9% PFAS 4y % 4 > (PFOS, PFOA, PFHxS &' PENA) (ZJAlS
RFPREREEZARL, 2D ORI OEMEEZ 2023 4 1 A2 6 HEfT LTV
%(ZHR 31),

Z DM, 2010 FERIZHICAY , A=A N T VT « =a—U—T v R EHERKR

(FSANZ) 7 2017 fFiC ¥ — FEHiiE, 7 7 v A & B 57 @ 4 % 27

(ANSES) 728 2017 FFITROEMESRIEIZR L BERE. 12 R#EYE (Health
Canada) 7% 2018 FZEREHKAKE T A KT A > O CEZ R L, T Z A
BEHEZ R LTV 5 (M 32-35),

[E BRI ik, OECD 2% 2000 4 & » PFOS (C X 2BREEK O b ~DF E A
IR D IERINEICE T L TE D 2002 4F 2V — RaHliEE2 AR L T\ 5 (R 36),

SRR (WHO) 132022 429 H | SEWKAKE T A R 7 A ANERRD T D
s OCE THCEKF1 D PFOS KU PFOA| OB RFEFERZRO T T, £ EFHlHRE ORE
AR A2 2B, BREHFOMASE L EE LHEERE AR L THDL(E 37),

EWNIZEWTIEL, PFOS X1 PFOA (2oW T, BEIRIE, Stk A
KHEEM~OEMFEEZHFT 22 L0, 2T 2010 4L 2021 4Ei2, fk
TR S E MRS E TR E S v, T Ol & O A28 FRIES | S3C
W5, £72, PFHxS b, 2022 2 A b v 7 RV L5K (POPs 5:580) MdE A (B8
) (2B E iz, 2023 4 12 HIT LA ICE S B —HR e b FWE IR E
S,

AKIERENZDW T, S OB A E N O R 2 B £ 2, 2020 412, 7KiEK
(2313 5 PFOS KU PFOA OKEEH LM B NWEMRFIEE 5 KEE A
EREHEA ICBITS N, T OEE BEMAHE S, 2021 4Ei2iE, PFHxS 2 EH
MEBEICREIN TV,

. FHEDERMEZ T EARDEH
A Bl PFAS O & S f@ERERAN 21T 2 (28 7o » TE, BUFORICHE LT,

2

2024 £ 4 A 10 HIZHE - FEHCEK BT O EE E L TAKR L TWVD,
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DN NN DN DNDNIDNDMHE B B 2 H H o s
< O Ot B~ W DN O © 00 0O Ot WD H+H O

ARFAGIZ IV CIE, ERHERE, & EBUFER% 2351 5 PFAS O & LA %jﬁ
%K%b%ﬂkﬂ%%ﬂﬁ&@#ﬁﬁ%%%ﬁ-%ﬁbf”ﬁ4$ﬁﬁ WA
%%é%@ﬂKTW%%MKPHEJTQA&@PH&S_ﬁﬁéiﬁW%W%%\
B aER CRRlC D AME, Ik, i mett, AR - AN X< EE, EH
) WRNTENM TR - &E L2 OMOB#EST 5 EHE R CHkE S L2, 282
SWCEBOBFMEE R OEMSEABHY L TR L, Zha b iicy—F 77
N—T THFEHREITOZEE LT,

F 72 . PFASIZ>WTIX . ZF D55 FREDE FPHIZ DWW TER A 22 RN B D 3
AR Ot G E & LT, IV‘J%ODJE%%'JM BT pEhA A E 2 T, PFOS,
PFOA }. ) PFHxS @ 3 W& % *.0IZRE L 7=,

5. REPREICHIIMEDOHE

PFAS 1%, #Al. FmiE Al Mk - 5 - #8777 2 F » 7 FORMmMUEA, A
A AR, ERAN. TR, R, T v 3R Y ~ — I ThA S EIA
WHBTHEHA SN TWD (B 1), EOIR#EH, I b rRtE, FREIEL O
AR O FREMEIZ LV . £ < D PFAS IE, BBEFICHFET 22 L0 h, BREE
FOKE, K., AW, RKUCBET2E5=42 U > ZHENEN &K OB TE S
TWn5,

(1) BN
DO REH
—RERBRUC I T DL OFREDIRIL 2 ke ISR 3 2 72 KB (I
AL <X, NS O BASHIME KIS . R (A, K- & TR U s
3K . Y (FISHRERA L OE O L CHRAERE SN KAELEY (B3E, Hik
B OEE) N EHES) K ORK EBTE, B, Ny 7 770 N
(oM B ) ) 2 RIS AL P B BREEFERER A M T T 5, PFOS,
PFOA & O PFHxS 22\ Tik, 2FEAHIRICB T 2RE\EHEOH 5 — R Ik

EPA OFHlifE ROV, EPA (2016) %O EPA (2021, Draft) #fgtsts sl L, v—=x
V=T RE A%, EPA (2023, Draft) ARSI, BIITHE L7z, EPA (2021,
Draft) 12 DO NOT CITE OR QUOTE & &N TW4 72, ZHIZIZZET 20 o, K
P RO R VWEERERA S EN TS ), NEE 5L V5,

LW EBRIRFREHE 1T T 5 [—REREE) 13, T UTFELORHER, JEH NE O E
OYEHIR OB Z fr < Hllk & ShTnd

BRI A IS LR L 7= OB & L CTIREZZRT TV D - YoKERE (7 A, 73,
A, AABT, AT FRA FFT), WKERBE (TAV AV =, AVTE), ¥
KEBHE (WU=7F, Y~ V), WEME (XXX, A7, a/7va, B, vaibb
A), WERBE (T, vya), WEEH (L7XA T4, AHA, LT7FFA 03,
SRUBA, ~HF, THU), BEH (BUv),
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WTCTE=HZ Y U THRES THhI TV D, 2009 4 (AL 21 %) 7°5 (PFHxS
(22T 2018 (KL 30) A OKEROVEE) X3 2020 (5 2) FE (F
VIR OKRE) 775 2021 (51 3) EEETOET=F ) VAR REEZEL-2-1~
K1 -2-4 (TR (2138, 39),

S Ot R W DN =

£0-2-1 K& (B ng/l) XS 39)

- o ERIRH]  BRBIE
ST SN 7N A v

ESY 0}
FE - CFHE

PFOS 2009 0.73 0.58 14 tr(0.026) 0.037[0.014] 49/49  49/49
2010 0.49 0.38 230 tr(0.037)  0.050[0.020] 49/49  49/49
2011 0.48 0.36 10  tr(0.020)  0.050[0.020] 49/49  49/49
2012 0.55 0.51 14 0.039 0.031[0.012] 48/48 48/48
2014 0.46 0.41 7.5 nd 0.050[0.020] 47/48 47/48
2015 0.63 0.49 4.7 0.12  0.029[0.011] 48/48 48/48
2016 0.33 0.30 14 tr(0.023)  0.050[0.020] 48/48  48/48
2018 0.31 0.30 4.1 nd 0.070[0.030] 42/47  42/47
2019 0.29 0.26 2.5 nd  0.080[0.030] 47/48 47/48
2020 0.33 0.26 3.7 tr(0.052) 0.080[0.030] 46/46  46/46
2021 0.33 0.30 3.7 tr(0.030) 0.080[0.030] 47/47 47/47
PFOA 2009 1.6 1.3 31 0.25 0.059[0.023] 49/49  49/49
2010 2.7 2.4 23 0.19 0.060[0.020] 49/49  49/49
2011 2.0 1.7 50 0.38  0.050[0.020] 49/49  49/49
2012 1.4 1.1 26 0.24 0.17[0.055] 48/48  48/48
2014 1.4 1.4 26 0.14 0.050[0.020] 48/48  48/48
2015 1.4 1.2 17 0.31 0.056[0.022] 48/48  48/48
2016 1.3 1.2 21 0.26  0.050[0.020] 48/48  48/48
2018 1.1 1.1 28 0.16  0.070[0.030] 47/47  47/47
2019 1.0 0.90 11 0.16  0.090[0.040] 48/48  48/48
2020 1.1 0.92 16 0.22  0.090[0.030] 46/46 46/46
2021 1.1 0.87 23 0.23  0.090[0.040] 47/47  47/47
PFHxS 2018 0.19 0.13 2.6 nd 0.12[0.050] 44/47  44/47
2019 0.15 0.12 1.8 nd 0.060[0.030] 45/48 45/48
2020 0.16 0.12 1.5 nd  0.060[0.020] 44/46  44/46
2021 0.16 0.11 2.3 nd 0.070[0.030] 44/47  44/47

7T ¥ WEETITpg/L THRESNATWSA, 1,000 THRLTng/L & LT L7,
8 D) tr:MH FIRU EEE FRARMm, tr)iX. X OENEE FIRMEARN., B FREN ETH D
9 Z L AREWT S, nd: B FIRART

10 7E2) 2013 4E KT 2017 1% PFOS & O PRFOA O 13K 5 i,

11

12 F0-2-2 EHE (ng/-dry) (S8 39)
9/ Y] = oo 7E [ ] R HH A
i OV ROME S ME TR Wik s

PFOS 2009 0.078 0.097 1.9 nd 0.0096[0.0037] 180/190 64/64
2010 0.082  0.100 1.7 tr(0.003) 0.005[0.002] 64/64 64/64
2011 0.092  0.110 1.1 nd 0.005[0.002]  63/64 63/64
2012 0.068 0.084 1.2 tr(0.007) 0.009[0.004] 63/63 63/63
6 FoX U UHRAENT, REMRER HERHBEOIEREZ BN ET5Z 0, JFHAIE LTEE

FEO AN &U%H&fﬂﬁ’(ﬁbh’(b "D,
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0 3 OO Utk Who —

2014 0.059 0.079 9.80 nd 0.005[0.002] 62/63 62/63
2015 0.091 0.088 2.200 0.007 0.003[0.001]  62/62 62/62
2016 0.054 0.061  0.690 0.005 0.005[0.002]  62/62 62/62
2018 0.043 0.057 0.700 nd 0.007[0.003]  55/61 55/61
2019 0.044 0.046  0.460 nd 0.009[0.004]  60/61 60/61
2020 0.040 0.048 0.450 tr(0.003) 0.005[0.002]  58/58 58/58
2021 0.052 0.062 0.620 tr(0.005) 0.006[0.003]  60/60 60/60
PFOA 2009 0.027 0.024 0.500 nd 0.0083[0.0033] 182/190  64/64
2010 0.028 0.033 0.180 nd 0.012[0.005]  62/64 62/64
2011 0.100 0.093 1.100 0.022 0.005[0.002]  64/64 64/64
2012 0.051 0.048 0.280 0.012 0.004[0.002]  63/63 63/63
2014 0.044 0.050 0.190 tr(0.006) 0.011[0.005]  63/63 63/63
2015 0.048 0.048 0.270 0.008 0.003[0.001]  62/62 62/62

2016 0.027 0.027 0.190 nd 0.009[0.004]  61/62 61/62
2018 0.023 0.025 0.190 nd 0.009[0.004]  58/61 58/61
2019 0.021 0.022 0.190 tr(0.003) 0.005[0.002] 61/61 61/61
2020 0.021 0.022 0.190 nd 0.008[0.003]  57/58 57/58
2021 0.024 0.026  0.260 nd 0.009[0.004]  58/60 58/60
PFHxS 2018 nd nd  0.027 nd 0.011[0.005]  15/61 15/61
2019 nd nd 0.015 nd 0.013[0.005] 10/61 10/61
2020 nd nd 0.010 nd 0.006[0.003]  13/58 13/58
2021 nd nd 0.015 nd 0.006[0.003]  19/60 19/60

X WEETIT pg/gdry THESIILTWD A, ngkegdry & L CREdE L7,

FE 1) tr: PR EEE FERR, trXiE, X OENEE FIRMEARG., M TR ETH
HZEEEWT S, nd: B TR

1 2) 2009 FEFEIT, AR B B EIEIME Z R 6D, OFATEEIE D & 221 D 50 I fif
ARDTz,

@ 3) 2013 £ TN 2017 4EAE X PFOS KO PFOA OFEA IR HE i,

FI-2-3-a %% : HFE (ng/kg-wet) *(SH 39)

T - o ERIRL | RHRE
G pagps OV RRIE ROME ot m ms

PFOS 2009 0.024 0.028 0.640 nd 0.019[0.007 17/31 5/7
4]

2010 0.072 0.085 0.680 nd 0.025[0.009 5/6 5/6
6]

2011 0.038 0.044 0.100 0.016 0.010[0.004] 4/4 4/4
2012 0.027 0.021 0.160 tr(0.004) 0.007(0.003] 5/5 5/5

2014 0.008 0.006 0.093 nd 0.005[0.002] 2/3 2/3
2015 0.007 tr(0.002) 0.210 nd 0.004[0.002] 2/3 2/3
2016 0.011 tr(0.006) 0.160 nd 0.009[0.003] 2/3 2/3
2017 0.022 0.034 0.160 nd 0.012[0.004] 2/3 2/3

2019 0.010 tr(0.004) 0.140 tr(0.002) 0.006[0.002]  3/3 3/3
2020 0.016 0.008 0.130 tr(0.004) 0.005[0.002]  3/3 3/3
2021 0.014 0.005 0.250 tr(0.002) 0.005[0.002]  3/3 3/3

PFOA 2009 tr(0.0020 tr(0.021) 0.094 nd 0.025[0.009 27/31 717
) 9]

2010 0.028 0.033 0.076 nd 0.026[0.009 5/6 5/6
9]

2011 tr(0.019) tr(0.022) tr(0.040) nd 0.041[0.014] 3/4 3/4

2012 tr(0.021) tr(0.023) 0.046 nd 0.038[0.013] 4/5 4/5

2014 tr(0.004) tr(0.006) 0.010 nd 0.010[0.003] 2/3 2/3

2015 tr(0.0065 tr(0.006 0.026 nd 0.010[0.003  2/3 2/3
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) 3) 4]
2016 0.004 0.007 0.009 nd 0.004[0.002]  2/3 2/3
2017 tr(0.006) tr(0.007) 0.018 nd 0.012[0.004] 2/3 2/3
2019 tr(0.003) tr(0.004) tr(0.005) tr(0.002) 0.006[0.002]  3/3 3/3
2020 0.006 tr(0.005) 0.014 tr(0.003) 0.006[0.002]  3/3 3/3

2021 0.006 0.011 0.016 nd 0.006[0.002] 2/3 2/3
PFHxS 2020 tr(0.002) tr(0.003) tr(0.003) nd 0.005[0.002] 2/3 2/3
2021 nd nd tr(0.003) nd 0.005[0.002] 1/3 1/3

¥ OIEETIE pglgwet THEINTWD M, ngkgwet & L CRtd L7z,

HE 1) tr: B TR EEE FIRAN. trXiX. X O EE FERMEAR. B FRMEU ETH
5L EHEWT S, nd: B R

7 2) 2009 FFEIX, BHSIC T DEIESMEZ RO, 2 ORMTEHED & 2R O 8T E
RT,

1 3) 2013 4E KN 2018 4EFE L PFOS K& U PFOA D4 134 =i,

L 3 OO Utk Wb+

FI0-2-3-b 4% : A% (ngkg-wet) *(SH 39)
el _ L ERIRE RHHE
e paggr oW RORED BOME S Tome T pk e

PFOS 2009 0.220 0.230 15 nd 0.019[0.007 83/90 17/18
4]

2010 0.390 0.480 15 nd 0.025[0.009 17/18 17/18
6]

2011 0.082 0.095 3.200 nd 0.010[0.004] 16/18 16/18

2012 0.110 0.130 7.300 tr(0.005) 0.007[0.003] 19/19  19/19

2014 0.082 0.083 4.600 nd 0.005[0.002] 18/19 18/19

2015 0.091 0.090 2.500 nd 0.004[0.002] 18/19 18/19

2016 0.079 0.080 5.200 nd 0.009[0.003] 18/19 18/19

2017 0.150 0.150 11 tr(0.004) 0.012[0.004] 19/19 19/19

2019 0.067 0.080 3.600 tr(0.003) 0.006[0.002] 16/16 16/16

2020 0.076 0.100 3. 0.005 0.005[0.002] 18/18 18/18

2021 0.081 0.130 4.5 tr(0.002) 0.005[0.002] 18/18 18/18

PFOA 2009 tr(0.023) tr(0.019) 0.490 nd 0.025[0.009 74/90 17/18
9]

2010 tr(0.013) tr(0.011) 0.095 nd 0.026[0.009 13/18 13/18
9]

2011 nd nd 0.051 nd 0.041[0.014] 7/18 7/18

2012 tr(0.035) tr(0.032) 0.086 nd 0.038[0.013] 18/19 18/19

2014 tr(0.006) tr(0.004) 0.085 nd 0.010[0.003] 11/19  11/19

2015 tr(0.005 tr(0.0053 0.099 nd 0.010[0.003 11/19  11/19
7) ) 4]

2016 0.004 tr(0.003) 0.020 tr(0.002) 0.004[0.002] 19/19  19/19

2017 tr(0.006) tr(0.004) 0.079 nd 0.012[0.004] 12/19 12/19

2019 tr(0.003) tr(0.003) 0.018 nd 0.006[0.002] 12/16  12/16

2020 tr(0.004) tr(0.002) 0.049 nd 0.006[0.002] 12/18 12/18

2021 tr(0.004) tr(0.003) 0.040 nd 0.006[0.002] 14/18  14/18

PFHxS 2020 tr(0.003) tr(0.002) 0.018 nd 0.005[0.002] 10/18 10/18

2021 tr(0.002) nd 0.016 nd 0.005[0.002]  7/18 7/18

9 % WEETIE pglgwet THEINTWDH M, nghkgwet & L CRi# L7z,
10 #E1D tr: R TR EES FERARM. trXiEX, X O ER FIRMEAR, M TRMELL ETh

11 HZ EEERT S, nd: *ﬁmwﬁ%ﬂ%iﬁﬁ
12 7 2) 2009 1L, RIS 2 BT ERMEZ R, £ OB EED b 2R O %M E
13 RO,
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1 73) 2013 4KV 2018 4FE X PFOS X U PFOA O I3 A4 i,

FO-2-3-c &% : B5F (ng/kg-wet) *(SH& 39)

i A ) T ERIRN] REAE
e g TV BRI RME Tome T ks

PFOS 2009 0.300  0.360 0.890 0.037 0.019[0.0074] 10/10  2/2
2010 1.300 — 3 0.580 0.025[0.0096]  2/2 2/2
2011 — — 0.110 0.110 0.010[0.004] 1/1 1/1
2012 0.160 — 0.410 0.063 0.007[0.003] 2/2 2/2
2014 4.600 — 110 0.190 0.005[0.002] 2/2 2/2
2015 — — 0.790 0.790 0.004[0.002] 1/1 11
2016 3.600 — 9.100 1.400  0.009[0.003]  2/2 2/2
2017 9.800 — 32 3.000 0.012[0.004] 2/2 2/2
2019 — — 0.360 0.360 0.006[0.002] 1/1 11
2020 — — 8.5 8.500 0.005[0.002] 1/1 11
2021 3.000 — 15 0.590 0.005[0.002] 2/2 2/2
PFOA 2009 0.032 29 0.058 tr(0.016) 0.025[0.0099] 10/10  2/2
2010 0.038 — 0.048 0.030 0.026[0.0099]  2/2 2/2
2011 — — nd nd 0.041[0.014] 0/1 0/1
2012 tr(0.027) — tr(0.028) tr(0.026) 0.038[0.013]  2/2 2/2
2014 0.062 — 2.6 nd 0.010[0.003] 1/2 1/2
2015 — — 0.031 0.031 0.010[0.0034] 1/1 1/1
2016 0.130 — 0.320 0.052  0.004[0.002] 2/2 2/2
2017 0.240 — 0.680 0.085 0.012[0.004] 2/2 2/2
2019 — — 0.027 0.027 0.006[0.002] 1/1 11
2020 — — 0.280 0.280 0.006[0.002] 1/1 11
2021 0.140 — 0.410 0.046  0.006[0.002]  2/2 2/2
PFHxS 2020 — — 0.190 0.190 0.005[0.002] 1/1 11
2021 0.020 — 0.040 0.010 0.005[0.002] 2/2 2/2

—
= O O 0030 Ui~

12

W E T pg/lg-wet THE SN TWA A, ngkg-wet & L Citfi L7z,
WD) tr: B TR EER FIRRE, trIE, X OEAE R FIRMEARM, M FREM ETH
52 L EENT D, nd: R FBRA
1 2) 2009 FFEEIE, SIS B EIEIE Z KD, OFATEEIED & A0S D 8o i
R DT,
7 3) 2013 4E K X 2018 4EFE L PFOS K& U PFOA D4 134 5 i,
H4) 2014 FRELFEOMRRIE, AEMALORENSGAMELELT L2 LD, 2012 FEE T
DR & MRGEPED 720,
13 FO-2-4 K= (pg/md) (B8 39)
b e e ey - o T B[ ] F AR EE
FEHE AL Tty i e RoRfE BoIME TR Wik
PFOS 2010 i&mEH 5.2 5.9 14 1.6 0.4[0.1] 37/37 37/37
2010 Z£4 1 4.7 4.4 15 1.4 R 37/37 37/37
2011 TR BEH 4.4 4.2 10 0.9 0.500.2] 35/35 35/35
2011 ZE4 1 3.7 3.8 9.5 1.3 R 37/37 37/37
2012 iEKEHA 3.6 3.8 8.9 1.3 36/36 36/36
2012 ZEm 2.7 3.0 5.9 1.0 0.5(0.2] 36/36 36/36
2013 iE1EHA 4.6 5.2 9.6 1.2 0.300.1] 36/36 36/36
2013 FE/ 1Y 3.7 3.9 7.4 1.6 T 36/36 36/36
2014 1R H 3.1 3.2 8.6 0.52 0.17[0.06] 36/36 36/36
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2015 iz 2.8 2.6 8.8 0.59 0.19[0.06] 35/35 35/35

2016 I 1EH 3.1 2.4 9.3 0.7 0.6[0.2] 37/37 37/37
2017 EmEHA 2.9 2.7 8.9 1.1 0.3[0.1] 387/37 37/37
2019 iE1EHA 3.8 4.1 7.8 1.3 0.8[0.3] 36/36 36/36
2020 IR R 3.4 4.2 7.2 1.1 0.3[0.1]1 37/37 37/37
2021 iR BEH 2.8 3.1 6.5 0.70  0.18[0.07] 35/35 35/35
PFOA 2010 JaREH 25 26 210 4.0 0.500.2] 37/37 37/37
2010 2=/ 14 14 130 2.4 RS 37/37 37/37
2011 IREEH 20 18 240  tr(3.5) 5.4[1.8] 35/35 35/35
2011 %= 12 11 97 nd T 86/37  36/37
2012 IR EH 11 12 120 1.9 0.700.2] 36/36 36/36
2012 2=/ 6.9 6.0 48 1.6 T 36/36 36/36
2013 IR 1EH 23 23 190 3.2 L 80.6] 36/36 36/36
2013 #4510 14 14 53 3.0 TR 36/36 36/36
2014 1R HEY 28 29 210 5.4 0.4[0.1] 36/36 36/36
2015 R BZH] 19 17 260  tr(3.7) 4.2[1.4] 35/35 35/35
2016 I 1BEH 17 15 140 3.2 1.3[0.4] 37/37 37/37
2017 RBEH 14 13 150  tr(2.0) 3.3[1.1] 37/37 37/37
2019 J1E 14 14 46 5.5 0.8[0.3] 36/36 36/36
2020 i 1EHA 13 12 55 4.9 0.8[0.3] 37/37 37/37
2021 iE1EHA 8.3 7.5 42 2.6 0.7[0.3] 35/35 35/35
PFHxS 2020 2.5 2.4 6.1 0.7 0.3[0.1] 387/37 37/37
2021 2.2 2.3 6.6 0.46 0.18[0.07] 35/35 35/35

1) tr: BN IRULEERE FRART, tr(X)ik, X O E & FRRMEART., M FREL ETh b

ZLHEEWT D, nd i TBRA

1 2) 2018 4413 PFOS J U PFOA DAl A FE i,

BREEA X, BFoe~2 (2019~2020) FHEIKEREICKIT 2 A7 v FLEW
EEFERICIEE 2 £ L=, 5 2 (2020) 1T, 47 HEF OG>~
v FACEMOHEHIR & 72 0 153 5 ek RN O F 143 HisUZIs T R)IL HER,
A, EAKESRE L, 2#iA T PFOS XU PFOA %, £7-. PFHxS I34%)
ERFRO 1 HSICBWClA L-, TSR, EEHIEASD PFOS & U PFOA
IZOWTIE, 143 HimD 5 B 12 FRFIR O 21 #iA 2 TASE KL O T
KoKBESEOFRHE (EE) (PFOS &K PFOA OARMET 50 ng/L) % B L
TEBY ., &KKXEIX 5,500 ng/lL (PFOS ¥ () PFOA OARE) Thotz, £/-, H
FHAIE H 9D PFHXS ITDWTIE, 47 #8095 5 36 HENF IR D 36 HiAIZI5 T

7

PEHR & 7 0 5 5 faax & LT, JalEkKER 2 RA - fEH T 2%, A7 » a0l -
FEHOEEN S Dk, FEFEWAPEHZ, FTABELIMERENET 5T 5D,

NDEERE DRI BT 28 Cldd 520, ANHRKIRE ICB T 2 HEIRE NS AT, Bl
MCITEGICREEE L (38T, 5l &M EMAOERIIED L L s -%E, PFOS
KO PFOA X N DD I N HHEBICK Sy ENTWS (B 41),

KREHFEZ B LT, AORFERARRRICATREELZ 2 58 OKBREY 27) 1IH5 b
DD IR E < 72y, IR TH D HIKEREEF TORHIRSLE G B OBLE D AT,
KEREE Y 2 7 1 CEH T A OB LE 2 WE, PFHXS IZADOREICHRATHEBICK S SN T
W5 (B 42),
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30

@

0.1 ng/LL (B& FIRME) U Lo Z6E L, &RMEIT 28 ng/l Th - 72 (ZH
40),

BRIEAIL, B2 (2020) FEN G KEVGEP IEEIZES & FEE O A
A2 5 NE L 7- PRFOS X UNPFOA OFRER R Z &0 £ & T\ 5, 4F13(2021)
RV, 31 ARERF IR D 1,133 Hiyd GRIJI : 703 His, MV : 29 Mo, Tk - 84
i, HIFK 0 817 i) THENEMIA, £DHH 13 FENRD 81 Hism

QRO - 38 HusS, VE - O Mst, VR - O HuuS, Bk @ 43 iAWV TS
i (@) 2L TV, KXEIX 1,800ng/L (PFOS & O PFOA &4 E)
Th -7 (5 43),

FOBREAE L. A B SAERGHEIZR VT, A3 (2021) FEND
PFHxS OFEZ4T-> T 5, o014 (2022) FREIL, 47 FREFFIRD 47 #iH0
WL WA, v, MRk, KA RS L Lo O E, PFHxS 2 (B
I R Oy I SRR D B FAE) O EIMEI 57 ng/L (/M 13<0.1 ng/L, e KMEIE
2,100 ng/L) T, MM IX 74.5% TH - 7= (Z 4 44),

EESEE

JEATEAE AT 2 (2020) A 1~3 AIZSEM L7ikKGI231T 518 KOKE
FRAECIX, 33 D/KEFEH UIKIE KBS FEE DNETET 5 39 I DEKS
D95 b, PFOS kO PFOA O EHIEEA B X 72 & Z A3 720> 12 (Z M 45),

Z D%, w2 (2020) 44 A~5F 3 (2021) 4F 3 HIZHEM L7 RIAKERA
TIE, 26 OAKEFFEF IKE KM FEEZT DNEEET 5 29 D ETOEKEGD 9
B, 1 FTCE VT PFOS KT PFOA O & HEEE 288 L7z CH%EE K
KRB 2 3 H) (B 46),

@ ZFhih

KE M B IR B RS (ATSDR) THE SN TW5D, HADHR., BENL
Z N BHAKEOHEKDT —ZZHONWTEI-3~FI-6 27T (K 16),

RI-3 N—2)LAAF7ILFIIELEMDHNTTEE (pg/md) (S 16)

| PFOS | PFOA | B
AT
K LRy T 5.2 (2.51~9.80) 262.7 (72~919)
n=12 72.2nglg (% R) | 8.412.8 nglg (¥ = |rn) | Haradaetal. 2005b
L 2.2 15.2
wEn LT 46.0 nglg (5 % ki) 314 nglg (¥ % 1) Harada et al. 2006
J% [ T
e 0.7 (0.46~1.19) 2.0 (1.59~2.58) Harada et al. 2005b

) e (FER)
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DN =

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

FOD-4 N—=T)LAOTIILFIIELEYMDERNST X FHEE (ng/lg) (S8 16)

PFOS PFOA S
E—zis 200 (11~2,500) , 24.5 | 380 (70~3,700) , 165 | Moriwaki et al. 2003

) CFEME (EER) . A E

RI-5 N—2)LAOF7ILFILEEYORFRKFEE (ng/L) (SR 16)

PFOS PFOA Z

W DT 0.3~59 0.1~67,000 gloaggda and Koizumi

RRI-6 N—7)LFAOF7ILFIEEYDEBKPEE (ng/L) *(ZH 16)

PFOS PFOA PFHxS 2R
RS Yamashita et al.
=8 0.338~57.7 1.8~192 0.017~5.6 92005

¥ pg/l THE SN TSR, 1,000 THRLTng/L & LTERHE LTV,
HF1) Z2offi, PENAIZOWTHHEINL TS (0.163~71 ng/L),

(2) w5
® EPA
EPA (. 2023 FED#45E (Draft) (23T, KEWN D PFAS OKEREE D4 [H
1727 — Z 1% PFAS (G B D & DITfi> TWAH Z LA L7 9 2 T, &S
NTW5D PFOS DK (91%) 14 300 ng/L LLFCTHDHE LTS, PFOA
B LTIk, ARMOHE T LA TZ THIR (= U —, 4% U AH) <ix
FRARHIA DL BRI (AU AV, S U, e a—mgl]) Kbk
KRBT A REREWET 5% (Remucal 2019), XY, =a—V v —V
—J, =a—aF =T MNEPa— K747 RN TDHGE 17 pr & AR
20 AFTOFY) PFOA EEIXZNEH 2.95 ng/Ll XY 10.17 ng/Lk & 3§ D H15,
(Zhang 2016) Z#Hs5 L, #HERICB W TREAKFRENEWVEANH 5 & LT
W5 (R 47, 48),

@ ATSDR
ATSDR CTHE SN TW5, [EZFMESH Y A b (NPL: National Priorities List)
10245 # STV D RO /K L N8 O PFAS IREZ R -7 IR 7 (S 16),

10 EPA 234 EWEZ 05tk & U CTEEMICHE T 2 2 & & LTV 5, PFAS 1T 1,854 7>
Ao 95 B < & 4 #5878 NPL %A MRS TWA,
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1 FI-7 NPLYA FMESMBOKEVLIERD/ N A—TILAOTILFILILESYERE

2 (BHE 16)
Btk | Pl | e | SR A | EEEK [ NPL YA b
PFOA
K (ppb (=ng/L)) 0.35 0.25 6,064 5 4
3% (ppb (=ng/kg)) | 18,050 18,050 1,000 2 2
PFOS
7K (ppb (=ng/L)) 0.91 0.35 9,089 4 3
3% (ppb (=ng/kg)) | 108,000 | 108,000 1,000 2 2
PFHxS
/K (ppb (=ng/L)) 0.26 1.12 52,496 4 3
13 (ppb (=ng/kg)) | 5,585 5,585 1,000 2 2
3 ¥ Zoffi, PFBA. PFBS. PFHpA. PFHxXA, PFNA. PFPeA |[ZOoW\W T (A SN T 5,
4
5 ® EFSA
6 EFSA 13, PFAS (38, WO EBEED T A 74 7V %&E U CTEREF
7 Wt & A, BREEH O PFOS & O PFOA [T RENKFRARER K ORKHFFETIZ
8 XU REHZEI L (Ahrens 2014), BINF DI D 90% Tik PFAS 43 F-FE DU
9 TRt sz (Loos 2009) & LTWA 1),
10
11 @ ECHA
| 12 RRINAES2 00 TEERS (ECHA) THA STV 5 | MK K ORI K D BRI A PFAS
13 RET —ZIZONWTRI-8ITRT (SR 49),
14

15 KI-8 N—=TLFAFILFIELEYVOBKREANKFRE (ngll) (S8 49)

B RRHAERE
AR [ /8 FT B YR EE (R PH) 2R
PFOS PFOA PFHxS
7 xua—i#E ) 2/4 4/4 0/4 Eriksson et
(n=4) (<0.09-0.57) | (3:50.23- al. 2013
710.42)
FT K 10/10 Esparza et
(n=10) (3.3-25) al. 2011
VAN 100% 100% 95%
(n=42) [EEHY -
0.043 0.32 0.25
0.02-0.08) | (0.20-0.70) | (nd-0.48)
Gy IS
0.05
(0.03-0.1)
KA ZIEZT 42 (T4 2)) 74% 100% 100% Heydebreck
(n=23) 1.2 4.8 1.7 et al. 2015
(nd-2.7) (3.5-7.1) (0.8-3.6)
FAY (mal) 36% 100% 100%
(n=22) 2.0 0.8
(nd-11) (0.8-3.6) (0.3-1.4)
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(@)

KA (mv~30] 1 /AEE) 95% 100% 100%
(n=19) 1.6 0.5
(nd-2.6) (0.4-5.1) (0.1-1.0)
KA (= 2 R0 0 /AL ) 11% 100% 61%
(n=18) 4.6 0.4
(nd-0.8) (1.4-12) (nd-1.6)
7Y —=rF  Nifg, /vy =— 100% 39% Joerss et al.
W, A, 7 7 Lk [EEHA 2020b
(n=40) 0.042 0.066
(nd-0.11) (0.038-0.17) | (nd-0.054)
o A ==L —r (f)ll) 0.31 Kwok et al.,
(A A& AT 0.17 2013
(7 Ry b7 4 3L R) 0.074
AERKEE E 13/13 13/13 8/13 Kiarrman et
(n=13) [EEHA al. 2019
(0.22-10) (0.1-4.1) (<LOD -4.3)
KA 13% 29% 21% Llorca et al.
(n=24) (nd-4.6) (nd-6.5) (nd-5.6) 2012a
AR 46% 63% 21%
(n=24) 13
(nd-2 709) (nd-68) (nd-37)
I r— (AR 7 03K | 4.7 5.9 NEA 2019
PN REE)
(n=2)
wE (72 X)) 100% 100% 100% Pan et al.
(n=6) 14 8.5 7.1 2018
(8.1-19) (5.6-12) (5.0-11)
RAIIAT B (T4 2)1) 100% 100% 100%
(n=20) 4.4 2.6 2
(0.23-8.6) (0.86-3.7) (0.12-3.9)
Ay z—F v (A—=F L) | 100% 100% 100%
(n=10) 3.1 2.3 1.3
(1.0-8.2) (1.1-3.3) (0.56-2.8)
KA (=Nl vx—HF— 1.0 2.3 0.54 Zhao et al.
JID (0.13-3.0) (0.8-5.1) (<0.03-1.2) | 2015
KA (AciE) 0.51 0.84 0.24
(<0.07-2.7) | (0.1-2.4) (<0.03-0.51)

® Health Canada
a. KRIEFEE

2012 FIZANT YV —D 2 DDOEKIGIZIB W TIFUK L O K 2 8B Lo LT
& Z A . PFOA K O'PFOS I3k S #v7e 5> o 7= (Alberta Environment and Water
2013),

2007 F 4 A5 2008 4 3 HETORH., Xy 7 MO 7 g DEKSGIZE
WT, BUKKR O K E 84 iR oI L7- & 2 A, PFOA [Z/Kigfk (ko
i TR (MDL) —MethodDeteetionLimit)y : 0.3~0.6 ng/L) @ 75% THitH &
Ao, FHEIE 2.5 ng/L. KNI 98.0 ng/L Th o 72, FAKDORHER & i
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FNEI 55% & 2.0 ng/L T, MR &R E P REITEKO T MRFEAKL D b Ed
>72, PFOS 1Z#E/KIB{AD 52% (MDL 0.3~0.6 ng/L) T &4, Fefiix 1.0
ng/L. (i KfEIL 36.0ng/L) Th o7, HFUKORHER & FIAEIZZENEI 40% &
<1 ng/LL T, M= LEEFRMEIZEFRKOTNEARLY bEms->7= (Berryman
et al. 2012) (&1 34, 35),

b. X&HEE

PFOS & PFOA (22T, #H%E (volatility) 2MEW= D2 AEEEIT
M CTE DL EDOMAEZFIH L7 ET (Tittlemier 2007). LA FO O FH D EIK
LD PFAS B OHE 2 LT b, PFOS OJEFERNI O KAIREICE L
TIE, 2007 TN 7 —_R—DEFEDREIZ 3 NHBRE SNBSSy 7Y
V7T —TELTZHIK (n=6) T, PFOS IZ2TTHRHE TR (<0.02 pg/m3)
% TV, PFOA 1T 4 BIA TR 7z (<0.47~9.2 pg/m3, “F¥) : 1.4 pg/m3),
FENORZIREOFTAEIZIS N TL, BEICH 4 BERE SNy T
7 —TCIUE L=k (n=39 {4, 13 59 4) T, PFOS L~L{E& T Tl
HFBR (<0.02 pg/m3) % FalY) . PFOA [X5&( FHJEE D 28 pg/m3 (AT
113 pg/m3, HIAE : 21 pg/m3, #iH : 3.4~2,570 pg/m3) Toh>7= (Shoeib et
al. 2011),

2 ) A LTI Sh o R& s Chif-HH) 8 2D 9 Hd 4 5T, PFOS
P 2.5~8.1 pg/m3 R S iz (KARMATIX PFOS X3/ H) (Boulanger et al.
2005), PFOS (37 F #dbMigh 5 (X7 FHEM LY U = — RE) THRHRE &,
KD H AFE Je OB+ TR E 5.9 pg/m3 Th-o72 (2004 FFOH 7Y
7)) (Fromme et al. 2009, Buttetal. 2010), PFOA [ZBIL Tik, N7 —/"—
BT DRI E DD HBHD 45T, <0.47~9.2 pg/m3 (¥ 1.4 pg/m3)
H &7z (Shoeib et al. 2011), 2004 4F(Zh & OAckiE s (X7 R HEMN 22—
YU YA LYL— MNE) THREBEORENHE I, FERE (R]DH
A O%iF) 1% 1.4 pg/m3 TH 7= (Stock et al. 2007) (14 34, 35),

M. AREBEICEHT SHMEDOHE

A 2 I TR A OREAREE B 512 X 2 5 & O FE RN A K& O BEE SCER D

HRLAHEPL L TR L T,

. RIR

AR TILE N5 L 7= PFOS, PFOA } U PFHxS (11 & A X 23 kNI I

SN b, b MIZEIT D PFOS.PFOA KU PFHxXS OWINERIZEE T 2 A 137225,
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B ZKIGGE DN & - T MR DAL R D i WPk BE oD 15 S 20> b FZEREM) AR IS I & -0
TWNEZZONTWVWD, v U X2 HWIZEBRTlX, &F O 2Y PFOA D/ A
FT_AZEVT ¢ VEWPHIRER) IZBE RITT I eimmanTiy, K
WiRe LTEIRLEGG 2 E L&t PFOA ORI ASA AT A F Y
T SRS 1T 4.3~69.0% TH 0 . BEEFEEE & L PFOA OFEXIHY
NAFT A Z VT 4 IUTADOBHNRD 572 (Z M 50),

Kl

BB 5 S 7z PFOS, PFOA & O PFHxS 132 < OfFRCHE IS 04T
2 H3 MO D L I D FRAL & e LT < L IRV TR IR DR EE A &,

FIRROFINREIZAG O il 2 W Ehiz L > T, & FT% PFOS, PFOA &
" PFHxS 1325 Ok, #E X MERIZIAS M LTS T ERNRENTEY,
FRFERMBAIT MK CTH 2, MBS TH PFOS, PFOA &K U PFHxS 73 %
HEINTWEN, IMERIKTO D OREIZMFERELY 2 #1K<. PFOS,
PFOA K O*PFHxS It OB 2 @i LIZ < WeEE 2 5T % (5 51,
52),

Pérez & (2013) 1%, A4 U H ZL—=% MN{EED 20 £ ) HIFET-#4 24 BRI
PIZER R U 72 3B 0 PFAS JREE 2 HIE L T\ 5, PFOS JREE DA (Fok
) T3P 102 (41.9) nglg. BT 75.6 (55) nglg. T 29.1 (28.4) nglg.
T 4.9 (1.9) nglg. & THH TRAmM, PFOA JREIZHE T 60.2 (20.9) ng/g, fi
T 29.2 (12.1) ngl/g, IFl&T 13.6 (4.0) ng/g. &< 2.0 (1.5) ng/g. MM THiHH
TERATH . PFHxS B X, &R T 20.8 (18) ng/g, MiT8.1 (5.7) ng/g. Fl&T
4.6 (1.8) nglg, KT 3.2 (2.3) ng/lg. HT1.8 (1.2) ng/lg Th-7=(ZM] 53),

2B, TNHOFRPLFMIC L > TR LONREHIK T 2REMIZ, ¥ Lb—
RS D UWITTE YRR O FERAANIZE 1T D PFAS O34 % KM L CU N 72 WAl RE
PEICEET HOMERD D,

Mo PFOS, PFOA XU PFHxS OZ < [ZMiFIZHMA LT Y |, RMEEN S
MG E 2 HeGt 3 25 72 DIl iiiE/ 2 Mm g E LA AV 5 TE 7=, PFOS, PFOA XY
PFHxXS O Mif/EMEEl & LTI 2 AN ZERNH DN, ThE
NOMRFELIT, 1.2~2.2, 1.2~2.3, 1.2~2.5 L HEIC L > TEL > TWBH (B 54-
56),

Mm% Tk PFOS, PFOA }¢ (" PFHxS 17 V7 2 v ERA L TR Y, ik
L TWDHDEFMBDTh7ewn, & MIJET VT 2 > & OBFEOR X DJlEIZ PFOS
>PFHxS>PFOA TH A (2 57), & FOMEF TIEXT7 V7 I ViRE L PFOS &
O PFOA JREICIEOBENH 5 Z & BME STV (B 58), [MifH Tl L
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TW% PFOS, PFOA XU PFHxS 75EARICH D IAE L, 2B RERIE T A
ShD,

PFOS. PFOA XU PFHxS [dF#i., REFL. REFLE ORI O Mg Iz b F1E
THZERBDOLNTND,

b MZEBW T, PFOS. PFOA X () PFHxS D51 & REHARIMLIE I E I I E DR
#2235, Inoue ©H (2004) X, FLWRTT OIFEFETHM L= 15 4123510 2 P i
IFHA NS PFOS R OFEAEI 0.32 (HiPH : 0.283~0.41) 2o/ A LTV
% (2 59), Appel & (2022) @ X # T Tk, PFOS, PFOA & U PFHxS OJif
A5 MG /RHATR B LRI Z 24 0.80 (19 3Bk, HiPH : 0.58~1.33)., 0.44 (21 3R,
#iPH : 0.22~0.87) KT*0.59 (16 7Bk, #iFH : 0.36~1.49) LHEINTVDH (B
7 60),

7 U< EPA I%. PFOS O if /AR M 5 L & #5512 0.2255~0.981-33- &
RERENHDHDOD, ZNHHREDFEHHETH S 0.40 Z MIFRE TRrEINT
POD» 5 XL & L TREI N7z PODuep 2% #EGH T 5 72 O EYEREE T /L D
NTA—=ZIZHRH LTV A (B 47),

EPA % PFOA Dfffss il FHAMIE R EHITMEIC Lo TRERENRH Y 0.55
~1.33 E—HLTWARWA, ZALHEDOFEHHED 0.83 & MiHRE TRENT
POD 725X #BE L LRI PODuep Z #5352 72D O FKAEREE T L DX
T A=ZIZERA LTV (B 48),

BRI D7 17 2 13 PFOS,PFOA K O PFHxS D5 i ~D AT 2 #iii L .
I O T T 2 AL D ORI ~OBIT 2 RET S EHESh T b (&
M 61),

R D PFOS } O PRFOA O FE X5 OHEIT IO BEINT 2 (B2 1R 47, 48), P
FOS K O PFOA D e/ RHARIMIE I EE L, 224 0.326~0.460 & T 0.048~
0.749 O#IFHTdH 5 (SR 47, 48), PFHxS DG /RN I EE Hhid 0.429 (i PH
0.239~0.661) T ->7-(ZM 62),

BHEOBYRBOE LN OGN HE (F<EE - Bl MSSHEORE R &L
AHET, @, #EME (NOAEL) o F~—27 F—XDE#E FRME (BMDL G 16
ZWR)) Zied, RIS IEEE (HBGV) 2% ET 5, 1< #E~— > (MOE)
ZRHTAIBESICHVWOND, EFMEICEW T IR BEOAEY LR L L U PR E A
Avwbna%Ecid, mHRE RIS POD 235515,

12 (ANEREET LV EZ IV, SRR TEONIF<ERELE L TO POD LRFEOER S LT

U D EHE S IE<FER, UIEFMETH LN FOmHEED POD 75 H#HEEH =4
FIELEEENDD, 2 TlE, HmomiETIEE D POD o I1E{fgE&E LT POD i
27 DITHWV B D IRNEBIEE T VI IS/ R AR L S AA TV B,
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ELF > PFOS, PFOA O PFHxS JREIIRHMAIMIERE X0 3 L <KW,
EFSA 1Z, 4 DOWE T 5 PFOS OREFLH/HAHAIMIEIRE ko defl (FEFH) 1%
0.012 (0.0097~0.018). 3 SDOMWEIZI1TF D PFOA D EEFLH/BHAIMIE I E b o>
JoiE (FPE) 130.038 (0.018~0.11) THY ., 2 >O#HLIZI T H PFHxS ORFEL
RIS (FRAE) 1 ZEHHH 0.018 ThHho7m& LTWAH(BH 1),

. R
PFOS KO PFOA 1FbFMNZLZETH D . AENTRE Sy, PFHxS 4 A
Rl S neneEE2 6 Tn5d,

4. HEit

bt MEEDL < O TiX PFOS, PFOA KO PFHxS X EIC/RICHEE S NS
R, 7 v FTIZPFOS XU PFOA o3kl d PFOS & U PFOA B E 2 itk
Bchod,

b MZHBWT PFOS KU PFOA OREYFHEME B3R PR L 0 203, iyt
kD PFOS KT PFOA [TV LE DR WIIHETHRIN S LD, 2D X 5 eI
EERZS, B MIZBWTIX PFOS & PFOA O3 gt &3 R k& L v D72
TR, FHRHINEWZ LIZHES LTS E SN TWAH (M 63),

7 > FTiL, PFOA OJRFHEMEITMHE LM TRES ER>TEHY | MZ v M TiX
HEZ > X0 bRPEEEER SV, ZoMEIBBRTOZ VT 7 A (i HE
i CHD BR800 (BRI AE 5 Te) OMENFERE THD L SN TVDH (S
M8 48), PFOS DR k&1 PFOA L5720 Z v MZBWTHHEEITREO b
72D, PFOS O3 gt X, HEICHEABET R D 20 o 72(B R 47),

b MZBIF S PFOS KON PFOA OB 7 VT T A1LT v oL & e _THiw
TIEL . DB EZ T 72> 72 (B8 51),

7 v MBI 5 PFHxS OBfETH 7 V7 7 2 A 3T 1.02 mL/HA/kg, #ET
1% 21.86 mL/H/kg(ZHE 64), #:TI1% 0.76 mL/H/kg. MTix 63.87 mL/H/kg(Z R
65) L MEINTERY., 7 v MIRITS PFHxS ORPPEHINCIIMHEND D & & 2
5TV 5

t ~MZBIT 2D PFHxS OB 7 U7 T v A1k, —EEMTIX 0.027 (95%CI: 0.018

~0.037) mL/H/kg TH Y (ZM 66), BEMX TEE =T TOZERM Tl 0.023 T
Hol-(BH 6T, b MIBIFTLPFHXS OB 27 V750 23T v hEH_THaO T
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32
33
34
35
36

(NN

b Tl PFOS. PFOA . Of PFHxS [Z4ERH I3 2 L CTHRIRIC, H
FERICIT AL 2N L CHLIRICBATT 5, £t Tk PFOS, PFOA % O PFHxS
ITHRMIZ L > THHER SN D, 2o ORREKIL, ZiEicksiT 5 PFOS, PFOA X
O PFHxS OHEHIREE T H 5 (B 51, 68, 69),

5. JHKFRH

PFOS. PFOA XU PFHxS OHZRH (RNIZ A - T B HRIEEIC L0 ¥4
(272 D) ICIEFEZENH D, T v b Tl PFOA } O PFHxXS O 9 -0l (2 M7
H &0 . PFOA DI I 13Tl 2~4 B, HETIiX 4~6 H. PFHxS D%k
SR 2: i&k&fi15~235 HETIZ15~32 HE &SN TW5D, v~ A2 5 PFOA
AN T EZNRBO 5T 17~19 B TH Y, v XTIl H 59 5
~7 IRFfH eiﬂu\

—J7. B MZBIT S PFOS, PFOA % 0" PFHxS O 4 -0 FEER & & L <
E. Fo, HETIEREM I vE, Z ORI X S EWE, HRiIC L D Ee
PR L Cnb EEZ 6N 5, EFSA OIUE L7=F—#I2L % &, PFOS Ol
IR 5.7 4F (9 WABR, &iPH : 1.9 FE~18 4F) . PFOA DO -3l 1371
3.2 4F (8 3Bh, %l : 1.2 - ~8.5 4F) . PFHxS DA FIHIT Y 11.4 4 (63
BR, #iPH : 4.7 FE~254F) Tho7l=(BH 1),

EPA I%, Li & (2017) Oo#HEFICLDE MiC 7% PFOS . O PFOA DiH4%>f
B (FNEH 344EL 2.74) %, POD 1 5I1E BRAHG T2 -0 0EyEfe
BT NDORT A=A L TV 5 (2 47, 48), EFSA 13, EFSA CONTAM Panel

(2018) MW/R L7k MZBIT S PFOS & PFOA O (i 5.4 4
& 2.34F) T, MIEEETRENT POD oI @R L L URENT PODurp %
HeZH4 2 12D DAY HE i (PBPK) B /L DT A—Z A LT3
(1),

7 v MZET 5 PFOA KU PFHxS O R O£ PFOS, PFOA KO
PFHxS ORI 0T, FICE 2 VT 7 0 AOMEICRIKT 5 (B 1),

if: bt MZEIF 5 PFOS. PFOA O PFHxXS D - P21 1%, %

I L DO PEIEN B L TV D EEZ BN TV D (B 69, 70),

V. BEZEICET IMEDOHE

AFHBEFZ W T, A ORHAEE I % (2 & 2 5l 2 M OFHm R R H 0@ Tl
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M ST SCHR, B0 4 FFEE R Z AR G IR I W) TIE S 7 Ui DN %
OMOBLESCIRN S, U —F 2 77— F I8 CEHE &HW L RRi e b

AR SR A 21T o 72,

F7o. FHOX S & T DR B OV TIL, MBI ORISR IC L A R E A
By E 2 T, FIZ EPA (2023, Draft) OfHliFEZZBIRINL, = FARA b (B
TR TN D 72D OFREE L 72 2 /BN FS) BN LIRS L, Zoftio
TR B DWW T, B ST E AT L2/, = RARA b & U
AT ONITF AN A+ Th D &l Lz,

7B, MBWEIZOWTUL, K URFEITB W THIE - IEOXSWE & S
BIEA CRUE L2, 2 0% - A OFESIZBI L Cid. PFOS. PFOA X U* PFHxS
D 3WEIZHOWTDOHEHE LT,

FREFERET L (1) Bk [(OTEkiEHR. O - EEFHmEEE O FEAmEE
#OQ@FELD], (2) EF [(OHEREHR., QUEs: - EHERFEAGHERE ORI, @ F
EH] DIRIZFEHEH L, e ElHE (3) &L,

. FFhE
(1) EvELER
® X#kiER
a. PFOS
Sprague Dawley (SD) 7 v (e, 258 12 %) 2 PFOS (B U U L)
% 28 AR O#&E (0, 1.25. 5. 10 mg/kg (AE/H) L7=#E%. 10 mgkg AE
| B % 5RO REZ 35\ THTFIRRE 6 BB O BN K OWTRR DO RN ZE DS . MElC BT
FFRgAR S B B O H AN, FFMAAE R & Ol R s dlg s e, Lo, i
TV T ) b7 AT 2T —8 (ALT) EICAERE#NL /20 > 72 _(Kim et al.
2011) (W 71),

SD 7~ b (e, &8 40~65 L) (2 PFOS (WU U A % 2 FMRR 1R
gE#H- (0. 0.5, 2, 5, 20ppm) L7z, &5 102 X 105 ¥ H D i PFOS &
FEDOTEE (BEHERFZ) 13, FREREOMET 0.084 (0.134) pg/mL, 4.35 (2.78)
pg/mL, 20.20 (13.30) pg/mL, 75.00 (45.70) pg/mL, 233.0 (124.0) pg/mlL,
T 0.012 (0.010) pg/mL, 1.31 (1.30) pg/mL, 7.60 (8.60) pg/mL, 22.50 (23.50)
png/mL, 69.3 (57.9) ug/mL Th -7z, RERORKE R, TRz T, HETiX 5 ppm
PLEDOBGHET, ANFEFCEO R 0 JE R & OSHERE O Bk A i 22 b, 20
ppm £ 5 T/NER LMD Il O GELAE IO, GFRILE RO~ 7
07y —YORM, HETIE 2 ppm UL EOEGEEC/NEFLEOFHIRER, 5
ppm 2L O G CHFMIOZE k., 20 ppm $ 58 T/NER.OPEOMMALE O
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35

w
[op)

BORAFER AL ) ORI A I NI R O BEE Bl S iz, &5 53 MHE O
0> 20 ppm B HEO LI ALT ff (8384 TUIL) 1HEL5BE (5466 TUIL)
FOABICHEMLIZbOD, £ 1 IETO0RFEELZRET DL 3416
IU/L, 45+5.1 IU/L & 72~ 7-_(Butenhoff et al. 2012a) (& 72),

=7 AP (MElE, BE4~6P8) (2 PFOS (B U 7 A : M 86.9%) %
26 W (182 HIH) #&NOH 7 EA#45 (0. 0.03, 0.15, 0.75 mg/kg AH/H) L
7=, ¥BHBLA 183 HZ O IMiE PFOS IRE DO (BEHERZE) 1%, K& GHOME
T 0.05 (0.02) ppm, 13.2 (1.4) ppm, 66.8 (10.8) ppm, 171 (22) ppm, K
T 0.05 (0.01) ppm, 15.8 (1.4) ppm. 82.6 (25.2) ppm. 173 (37) ppm T
STz, AREBROFER, 0.75 mg/kg KEH/H I GHICBWT, HET 6 ILH 2 JTLHAFET
U, MERECORESINMA], AT E RN, AP OMRZ ChBE ORI
R RG22 b R OMER) | DB 5 >, BN &E, 7Y a—7 s
KO A N T A — VIR AR T Ol M OVl A st 2 B n il
WIE~EZ v B U BBl Sz, g ALT 3R & b I2a B4 R
7ol 0.156 mglkg (RHE/ A GHICBWTHERBHEETFRIRENBIZE I
ol l e, KRBEMTIZB T =74 P rofiEtd (NOAEL)
1% 0.15 mg/kg (KHE/H & HH &N 7= (Seacat et al. 2002) (HHE 73),

129/Sv (wild=type— 17/ (WT)) <~ R, ~ULA ¥V — AERSIGEE L L
7% — (PPAR) a / v 77U h~U A KUt | PPARa EA~ 7 X (HE, #5F
6 L) |2 PFOS # 28 HR#t HIREEE G (BE~DIRAHIE : 0%, 0.003%) L7,
Mg PFOS IREDFH)E (BEHERRE) 13, SREHETEAETNL WT v~ U X Tl
14.0 (4.0) ng/mL. 113,000 (3,900) ng/mL. PPARa / v 7 7 7 b~ A TlL
3,300 (2,080) ng/mL. 94,000 (4,080) ng/mL. t + PPARa & A~ 2 TlE 10.4

(0.2) ng/mL. 108,000 (4,000) ng/mL T& -7, RBROKEE, PFOS #% 5
X % PPARa DIERELE T (Acox1 e OY Cyp4al0) DFRBLEITIWT <7 ADHKT
HEAN L 7= (p<0.05) —F. WSk 7T v R A% 2%k (CAR) M XS L/ H v
X Z K (PXR) OEREE T (ZEI Cyp2b10 Y Cyp3all) (2O T,
PFOS & HIZX D WTFho~ U X THIREOEIMA MR SN2 (p<0.05), W
O~ 72BN TH PFOS 58 THIEAH &AM L 72 (p<0.05), ATl
JaOFRBR R F AL 2 iR LT & 2 A, PFOS B HIC L 5~ UL Ao Y — A
B & — 20T 2 FFRIIE ORMRL ) OU N2l O ZfE 1L WT ~ 7 2 kOt~ PPARa
AT ADIHTHEINTZ0, IO ZERENE R ERKIIWT o~ AT
HEIZ S 7= (Su et al. 2022) (B 74),
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1 b. PFOA

2 ICR~7 A (ff, £t 10K) 12 PFOA (7 > E=v LM : #ifE 98%LL E) %

3 21 A EEok#EE (0. 2. 10, 50, 250 mg/L) L7-fE%. 2mg/L UL Lo 5T

4 JHElEAR B S I0, 10 mg/L UL E o 58 CiiiE ALT fEH# 0, 50 mg/L LA ED

| 5 B GRECRERIRMD 5T 28T XT3 ) R TV AT = 7 —F (AST)
6 BN TR D B RAY K OV e B 4 e M 28 bl O Tl oo B, 250
| 7 mg/L ¢ 51 Tl o BREEEIZ K 2 OV R E 238142 X472 (Son et al. 2008)

8 (&I T5),

9
10 Kunming ~ 7 A (., &#f 4 JC) |2 PFOA % 14 HRs&EH#E O &5 (0. 2.5,
11 5. 10 mg/kg KE/H) L7=fE%. 2.5 mg/kg K&/ H DL EO# 5/ Ciiig ALT &
12 e & B IR RN, b o~a U7 T e NIEEOHEN, ik
13 DR (IR SR AEE O ELAL, FFHEIE 0 & B Zp R, 22l 2 K OB T
14 PIEMEAIRTE) . 5.0 mg/kg (AE/H UL EOFHERETIGE ASTE, 7000 7 4
15 A7 74— (ALP) fili} OVFLIERN K SEEE 32 EDHAR O HIN K OV iE AR AL e
16 JE DHENNNE ONC Pl B ER L K SR O AN, 10 mg/kg A8/ B %51 THE D
17 B 7R b, ISR R C SUGES v X CRRP RO, v X —a A X -6
18 C(IL-6) BEEOEMMAFED Hiiz_(Yang et al. 2014) (B 76),
19
20 Crl:CD®BR 7 » k (#f, &#f 55 L) |2 PFOA (7 > E="7 LM : M 98%)
21 Z 13 M (—E8iL 4 ML 7 £ ) HEEHR S (0, 1, 10, 30, 100 ppm
22 (0, 0.06. 0.64, 1.94, 6.5 mg/kg RE/HFMY)) L=, 13HEEDT v MIEBITF
23 % 1MiG PFOA IR EOYMHEIL, & 58 TENEN<0.7pg/mL, 7.1 pg/mL, 41
24 pug/mL, 70 ug/mL, 138 ug/mL TH -7, RBROMER, 10 ppm LLEOFRGHET
25 LA F Y — AHIIEDOFRIE L 72 HIF /UL R AL CoA ¥ & —E (PCO)
26 &M O BRI, AR (G BEEE) KO 4 B O A T IEE &
27 & T NgAE B s D HEIN25 100 ppm % 5-HE TIREFEINNH] 238142 S 7z (Perkins
28 et al. 2004) (B 77),
29
30 =74V (W, B 4~60) I PFOA (7 E=" AH) % 26 MO
31 7S (0, 3, 10, 30/20 mg/kg (KE/H) L7z, #5 6 B LRRICHIE
32 L 721fiE PFOA JREE DB (BEMERZE) 1%, 3. 10, 30/20 mg/kg AREH/H &5
33 HcEnEn 77 (39) pg/mL, 86 (33) pg/mL, 158 (100) pg/mL TH -7z,
34 AR OKER. 3 mg/kg RH/ A UL Lo HEE CHIEEZOMNA, 30/20 mg/kg {&
35 /[ &G CATIRAE e EE ORI, JTES DNA REORA . Tt h=a R
36 UTHREDIREE L b a2 VT b Fu s —8 SPHIEMO EA K ~L A%
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Y — AEFEOFERE L 72 B PCO {EMED FH- 38122 K7~ (Butenhoff et al. 2002)

(M 78),

CD-1~7 A, 129/Sv (WT) ~ 7 AKX PPARa / v 7 7V b~ A (%86
~8 Jt, MRIOFEHEH /A L) 2 PFOA (T =0 L) % 7 AMEEHRRO&ES
(CD-1 7% :0, 1, 10 mg/kg (K&H/H, SV/129 v~V A PPARa / v 7 7
7 k<7 A :0, 1, 3, 10 mg/kg {KE/H Xi% Wyeth 14,463 (PPARa 7 4 =X
F) 50 mg/kg (AE/H) L7z, &EHKT 24 FEI#% 2B 5 1fiE PFOA JEE D
V)i (BEHER 72) 13, Wyeth 14,463 # 5-HEZ RO & HET CD-1 ¥ 7 A Tl 0.032
(0.023) pg/mL. 17.2 (7.3) pg/mL, 112.7 (20.4) pg/mL, 129/Sv (WT) ~
7 AT 0.012 (0.006) pg/mL, 14.1 (4.3) pg/mL, 33.3 (15.0) pg/mL, 99.0
(33.5) pug/mL, PPARa / v 7 77 b~ 2 TI% 0.010 (0.004) pg/mL. 17.7
(4.4) pg/mL, 47.9 (18.9) pg/mL, 85.6 (31.1) ug/mL ToH -7z, RERDOHE R,
ETO~TAD PFOA #5EHIZI Tl E & M Ol 8 5 oo A Bk A7 n0
RN E FFAE R 2 27 o LR BIEE Sz (p<0.05), PPARa / v 27 7 U |k
~ 7 AD PFOA 5BV T, 129/Sv (WT) ~ 7 A[RIEE, FFfAL D ZEfuql
MBIEE X 72728, Wyeth 14,463 £ 5-Bf Tl ZEflafbid@ig2 S e o 7o (Wolf et

al. 2008) (M 79),

CD-1~7 A, 129/Sv (WT) v~V AKX PPARa / v 7 77 h~T A (T
HifE) (2 PFOA (7 =7 LM - MEE>98%) A AFik 1~17 H BIZHl#RE Ak
AK$eH (CD-1~w A :0, 001, 0.1, 0.3, 1, 5 mgkg K&, 129/Sv~ 7 X :
0. 0.1, 0.3, 0.6, 1 mg/kg {AHE, PPARa / v 7 77 b~7 A :0, 0.1, 0.3, 1.
3mgkg KE) L=, TORE., A% 18 0I5 CD-1~v 20D Fi i (%
B 21~37 L) ([ZBW T, AFIEOIEGMEZ L & U Cifn /g P K& OVF#i e B o
BN STz, £z, EEBEELE LT, PFOA XL B|IC L B A — VLA
Rl e D FH EAR AR B FEIN . AT BRI AR S OFINZE A Lo A el oD B K 0 FH ik A1
HEN, B YER 72 RIEDOFEIEE A 2 7 O HERFIEMPBE S, $£70, A%
18 P HIZHIT 5 129/Sv ~ U AD F1lff k" PPARa / v 7 70 b~ 2D F it

(BHE 6~10 VL) ([ZBWTE, FIRICA BEREEHEEIZA OGN R > T b DD,
PPARa / v 7 7 7 h~DAD F1 MEIZB W TH M AEIRIEN B INE R TH - 7=

(p=0.11), £7=. /NEFLHERFBIE K DR AROAF E 287 PPARa / v 7
TR~ AD FMCHEZ STz, 129/Sv ~ 7 AD Fy MECld/ N U LME TR
RARER OFEASRITHIM Lo 7oA, B IS &AM L7z _(Filgo et
al. 2015) (Z1#& 80),
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c. PFHxS
SD 7 v b (MR, &/ 18 JC) (I PFHxS (WU 7 A« HiE 99.98%) % . ff
(Z1% 44 B, MEZITIREE OFE 14 BRI G HPE 21 Bk E CXITAIR 24 B H
(HeE) FCTofBENES (0, 0.3, 1, 3, 10 mg/kg KE/H) L7z, 5 42 H
HoEZ v MZB T 2 1ME PFHxS IREOVEE (FEERAE) 13, SGHETE
NEN 0.32 (0.09) pg/mL, 44.22 (12.66) pg/mL, 89.12 (0.80) pg/mL, 128.67
(10.30) pg/mL. 201.50 (20.02) pg/mL Tdh-o7-, £7/-. {FHE 21 A HOME
> MZFBIT 5 ITE PFHxS RO BEERZ) 13, S5 TEN£4<0.1
pug/mL, 3.32 (0.71) pg/mL. 10.65 (6.41) pug/mL. 32.75 (7.83) pg/mL. 59.80
(11.54) pg/mL Thoto, RBROFEE, BEZ ~ FTiX 3.0 mg/kg K&/ HLL ED
P 5 IS B M OVl M B B be oo s, /e e DR AT IR S o BE . 10
mg/kg RE/HBGRECTHRIEMIE RV 7Y B U RBE ORI QN g i g 7 v
7y, BUNJREEFEK O ALP fEO¥MABIE I, LML, Mg ALT f#
DA B/ EEIFRD Hiv7en - 7= (Butenhoff et al. 2009) (1 81),

@ B - EREE I E
a. PFOS
Health Canada (%. Butenhoff & (2012) ®F v b 2 fFRREEE 5 BRICH
o % AR A s & PFOS 0 NOAEL % 0.021 me/kg KT/ & L. PODrrq %
0.0015 mg/kg IRE/H & HH LTV 5 (M 34),

b. PFOA
Health Canada /%, Perkins & (2004) T#H 51727 v b 13 HFEET# G5
BRICBIT AR K225 PFOA O F~—7 F— XEHEIXE FIR{E 16
_(BMDL) 10% 0.05 mg/kg {AH/H & L, PODugq % 0.000521 mg/kg {AH/H &
BHLTWA(ZR 35),

c. PFHxS
ANSES (%, Butenhoff & (2009) ® 7 v MG « iEFEHEA 7 ) —= 73K
BRI E G- ERBRIC B T D I E &M, FMRE X225 PFHxS ©
NOAEL % 1 mg/kg /K&E/H & L, NOAELurp % 0.289 mg/kg AAHE/H EHEH L
TW5H(ZH 33),

@ KIiE (@i OFLD
PFOA Z~ 7 22545 & ALT ZOfFfEEOFE L 7p H iGN T~ —7
—NHINT 5 Z ENmE I TWS, £72. PFOS. PFOA kX PFHxS # 7 v
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NMZEET 2 &R E &0 &L OFHIaIE R, PFOS Z VW ic&k b9 5 & IFE
O & NHFHIEAE R, PFOA % L i35 L IFEEOHEMMA WA ST
W5, HICEMEDO PFOS #5-TldX, 7 v MIBWTIIFMALOZZ M,
JUAZ W TUEHNE C D TR ZE fa 224 S OB 25 s & D PFOA & 5- Tl
~ 7 ANZEB W TR C O AT ZE R 28 1, BRI ST Je OV SE MR A= 23 s &
nTWnb, ZnHOfERENL, PFOS, PFOA %1 PFHxS (X, HEEZFHRT
5 AREME SRR S 4Tz,

FEELSI SR T FEREF & LT T smAZ2 AW EZRIZCK U  PFOS,
PFOA } O PFHxS [T\ "1t PPARa ZiEMALT 5 Z LG ShTnd, —
12, PPARa DOIEMHEALHNTT o BICHEZEZEZ T2 b Tnd 2 &
N, Fo®EEIC PFOS, PFOA K (Y PFHxS ##45 L7-H4 OFEEICIX
PPARa DIEFMEALNEICEHG L TWA EBx b5, —FH, B FOJF&ICHKIT 5
PPARa DFHL&EIT~ T AD 1/10~1/20 TH D Z & b b & EBREY TIiL PPARa
A VEICHEZEN D D Z ENER SN TV AR 82), EBS., PPARa ©/ v 7 7
U b~ U 2RO Ee b PPARe A= 2|2 —PFOA ##5. LCH, FlEick T
PPARa DIEMEIL T Th D Cyp4al0 1 3RBFESI NS, /-t k PPARa H A
~ U ATOHREBH X2 - 72(BH 83), %72, PPARa / v/ 7 U kv U A
KOt k PPARa A~ 7 A2 PFOS Z##5. L7-iBRicBWTH, gz T
PPARa DIER) 31T 5D Acox] X° Cyp4al0lIiFE S -7- (508 74), #t
7T, & b PPARa /L. F > #H#H D PPARa L ¥ & PFOA } O} PFOS ~® )i
DIRD TIRWZ EARIB I LD,

F7-. PPARa / v 7 7V h~7ATH, PFOA } O PFOS T & » THFREE N
AELDHZERHRESNTND, PPARa / v 7 7V b~ 7 A2 PFOA % 5&Hil#% 1
BhH LIz 2 A, HigEE, FFiEtEx E&o B AR ime & i, i
DZERAZEMENBIEE SN (B T9), F72, PFOA DX < B TRENZLET 2
5T D 15%1% PPARa FJEEFETH D & Ot & 5 (B 84), M PPARa
7T T AOMYE 1~17 HEH £ TPFOA &5 L7=H81C b, 4% 18
MA%D Fr M~ o 2R RN E U Z ERHE SN TW D (B 80),
PFOSIZ2W T4 PPARa / v 7 7 U b~ 7 AIZPFOS % JREH& 5 L 7= 351 C,
FRIsEE E o BN, FAla O ZEfaZEtE L R DB S-SR 74), L ED X 91T,
PPARa / v 7 72 b= Z~® PFOA X PFOS O # 5 ATl E & HM, iF
MR OZEfb EIERE R Z 92 &, PPARa 20 SR WATFREE ORI  71E
T5HZENTREENTWS, PFOS X1 PFOA iZ. PPARy. CAR. PXR. Tl
X 2R (LXR), = A b7 V23K (ER) a, AFMIOEZA 7~ (HNF) 4a # A
T RbIEMHEIET 52 ERHREINTEY, ZORKIZE > THIFEEZ 5 & i
I RREMENE X DL TN D (B 47, 48),
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1 PLENG . T > #%EIC PFOS, PFOA } O PFHxS % #¢ 5 L7=56& O EIC

2 I PPARa OIGEHALNEIZE G L TN D EB 26508, 8 FETF >l & T,

3 JEZ 3517 2 PPARa DL & IEMALANT RT3 2 B RICHE 203 B 5, Lo T,

4 FERENY) OFER A HWT PFOS, PFOA X O'PFHxS IZ X 5 & N DIFEE~DE

5 BrEEiHMi T4 Z IR TH D B2 D, £7-. PFOS, PFOA X

6 O'PFHxS |2 £ 5 FEFICIZ PPARa LA ORI G325 Z ARSI TED

7 HEEDOEFIZOWVWTELEAHDORNLZFEINTWND,

8

9 (2) &F
10 ® XEIEHR
11 KE O FEREFERZEHAE (NHANES) (2 1999~2000 4F & 2003~2004 42
12 MU T 18 kL DRk 2,216 4 (B 1,076 4, 2otk 1,140 £4) ZXF4C,
13 1% PFOA,PFOS, PFHxS K& U PFNA % & JHFHRE /N1 4~ — & — (IfiF ALT,
14 y I NE IV ST AT =T —F (GGT) KBV ILE MH) & OBEIZ SN
15 TR S 7z, T B OVt o I TE IR B O SR fE (BEHERR 22) 1%, £ 2, PFOA
16 T 5.05 (1.03) K 0" 4.06 (1.04) ng/mL, PFOS T 27.39 (1.04) &1} 22.20 (1.04)
17 ng/mL i N2 PFHxS T 2.29 (1.05) &0 1.72 (1.04) ng/mL Th -7z,
18 TR U T IR EE CEBRESE AT (FRln, PRI, AFR/EEM, AT
19 Z AV (MU, B8, 208) KONIET —4 (B (BMI), 1 v 2 U UKL
20 PEHOMA-IR), A X ARV v 7 v Ra—2A SEFREE) Tl 21774
21 Je. M7E PFOA J2EE O BN Y 7= v BN LITE ALT 1% 1.86 HAZ (95%CI :
22 1.24~2.48, p=0.005) ¥4/ L. GGT 1% 0.08 HAL (95%CI:0.05~0.11, p=0.019)
23 L7z, £72. BMI 2 30 kg/m2 Ll EOSMEBIZRE L, MG PFOA I X
24 O DU EREZ 0 T CRRAT (AP, PRI, AR/ ECEME, ZETE A 2 A L (WUEE | G
25 HE) MOMIET—% (AFRY v 7y Fa—5n, SEafnuikig) oK) 217
26 ST fER, MiE ALT 04 & 722 (p=0.003) HIME A A3 88 5 iz, 1% PFHxS
27 TR g ALT 8 & A 5B BE 2 /R & 72 o 72 _(Lin et al. 2010) (& 85),
28
29 NHANES (Z 2007~2008 4 & 2009~2010 4Ei2& M L7= 12 %Ll Eod 4,333
30 X %% t402 Ml PFOS, PFOA, PFHxS, PFNA J2E L AFRERE A 4~ — 1 —
31 (Mg REE, ALT. GGT. AST, ALP X O e U e y) & OBREIZ OV CI#
32 ENTo, HEAA T~ =T —DIREEN 75 83—k o X A ALV &l & 7o 2B,
33 (Bl & LT, MIEREORMEEIE (95%CD) KO YLAE (U5 4tkFH
34 (IQR—Interguartilerange) 13) (X, i< 4, PFOS T 11.0 (10.2,11.8) K&

1825 =t A AUE (1 WAE, Q). 75 /~—t XAV fE (5 3 U (ZfE, Q3)
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'11.3 (7.0,18.0) pg/L. PFOA T 3.5 (3.4,3.7) KWO'3.7 (2.5,5.2) pg/L, if
NZ PFHxS € 1.8 (1.7,1.9) XUt 1.4 (1.0,2.1) pg/L TH -7, i PFOA &
JET4REZT, a VAT 4 v 7 BURSHT R, MR AR/, BMI, &
PRI, W K O SUSEGE CHRES) 24T o7/ 3, 55 1 WU AniE (Mg A i)
ZxP 55 2 Pt (MG E R DL ECRBEEMEOA > XN EA L (F
SIAIRE 1,46 (95%CI : 1.16~1.85), % 3 WU f¥ : 1.74 (95%CI : 1.35~
2.25), % 4 UL : 1.88 (95%CI : 1.37~2.58)) ., IiE ALT fEEEMD A v X
b5 2 WANEEED B B L7z (p=0.007), IfiE PFOS 2 & OfFFTIc BT,
REVLE Y EEDOA v XKD 2 WAMEEN D B Le (BB 2 WU ArHE @ 1.44
(95%CI : 1.12~1.84), (55 3 WU/ Ai#E : 1.65 (95%CI : 1.25~2.18), (55 4 4
SIALEE : 1.51 (95%CI: 1.06~2.15)), LU, IifiF PFOS, PFHxS R/ & ifig
ALT fii & OB II58D S 720> 7= (Gleason et al. 2015) (4 86),

NHANES (2 2011~2014 2SN L7z 20 Ll Lo 2,883 4 % fBii# 1,082
% (BVE 479 4, 2ot 603 44) & IFNEE 1,801 44 (51 950 44, 2t 851 44)
ElZ43 T, g PFOA, PFOS, PFDA, PFHxS K& U PFNA IR & iFHRE S A
FA~—H— (fiF AST, ALT, GGT, ALP L UM E VL EEH) & DRF#Z>
W STz, BB K ORI # o i i e B o T4l (95%CT) 1%
nZi., PFOA T2.0 (1.8~2.1) X122 (2.0~2.3) ng/mL, PFOS T 5.5 (5.0
~6.0) & 6.3 (5.8~6.8) ng/mL W NZ PFHxS T 1.24 (1.13~1.37), 1.41

(1.29~1.54) ng/mL TH -7z,

RO U T2 PFAS R & F W72 fiffr T, IBl#FICB W To A, PFOA
& ifyE ALT fE (8=0.070653, p<0.01). IfiiF GGT & (8=0.074422, p=0.03)
KO e U L e (8=0.060232, p=0.01) . PFHxS & Ifii% ALT f& (8=0.051349.
p<0.01) DOBE A Hi 7~ (Jain and Ducatman 2019) (ZH 87),

KEDOT A MN—=U =TI I v RA/ A A3 — Ml ¢ C8 Health Project
fRET 2= 7 BT 2005~2006 FIZSMEERLIZED S H 18 sl EDRkA
46,452 4 & xtg & U CRAIIIFZE 3 T oAU T2, LIS IR FE oo o SefiE (DU A i) 1
PFOA T 28.0 (13.5,70.8) ng/mL }% O PFOS T 20.3 (13.7,29.4) ng/mL T&
o 7=, IfiE PFOA KO PFOS 2 T 10 BEZ . u P AT ¢ v 7 [mligatr (4
. PERLL OB, AR RIHIAL, BRI OZEIIRRE . BRIMREH], BREE . BMI,
B RTEE, MIGERIRE N O v A U AHRHTE THER) %ﬁof:?f*% %1+
B (MIEIEE AR 12k L <, PFOA TIE% 3 +ohift (MmiEHEEAR¥) UL ET,
PFOS T 5 +ofiff (MG LLETilyE ALT fE¥m (BT v b
471l : 45 TU/L, %Ml > A 7fE : 34 TU/L) A v RN EF L= (p for
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trend <0.001), ZOR#ED 9 5. 1fijE PFOS. PFOA 5 )5 K B fE ik Tl
FERAERIIZ IMIE ALT 2388k L. 30 ng/mL DL FTlEifyE ALT E #2368 4T
Bz b Z L& (Gallo et al. 2012) (ZHE 88),

K[E D C8 Health Project fdirmre 2 REINEFED H B, FFHERENNA 4~ —
A —OREF 31,671 4 & xtG & U THIBMIIE R Thi 7z, [l PFOA REZOH
JefEiL, BMT 17.1 ng/mL, &M T 16.0 ng/mL Th o7z, i PFOA #EJE

(D2005~2006 FHIEFRFOIMIE PFOA JRE ., @B ERESEBIEENLET LT
Lo THEE S U7 HEE SRR ML)E PFOA JREE) C 5 BEICH T, ERRERHT (R
fin, PERI. BMI, 8B, S ATEE), BUE HEH, R TR, BRIEFOZE
JEMRAE, DuPont Hid T4 CORE LK CAH THEL) 21To7okER. 26 1 Lo
# (D2.6~<5.81n ng/mL. ©®50.3~<191.2 Iny-ng/mL) &% LT, OTILE 3
TNERE (11.4~<26.7Inng/mL) LA BT, @TIEHE 2 LONRE (191.2~<311.3
In y'ng/mL) Pl ETHiE ALT i & IEDOBHE#E A S 7- (p for trend <0.0001)

(%5 2 TR LI BTy ALTEEIN O A v ZHAB X E 1.1~1.265 I EH),
— 5T, GGT i & OEEILA SN/ - 7=, PFOA 12 X B IFIgIER. NENGIT.
FFEZE R OV CTORFEREDO Y R 7 R -2 R RHLIE Lo 7= (Darrow et
al. 2016) (M 89),

HF A hEEEA (Canadian Health Measures Survey : CHMS) @ % 1 [5] (2007
~2009 ). % 2 [ (2009~2011 ) KO 3 [0 (2016~2017 4) IZ&MML
72 20~T4 3% D 4,653 4 (F1H 2,288 44 Lotk 2,365 44) Z x40, 1 PFOA,
PFOS. PFHxS. PFNA, PFDA, PFUDA JEE & fFERENA A~ —H— (i
AST. GGT, ALP, ALT, 2V LV EMH) & OBIEIZ OV TR R &2 v,
PFAS IR & WfENT 1503k g 3% (quantile g-computation) %4 L T
ST, ETo, BIEREIGET L TIL, TFRERENA A~ — T — X B RIS L |
PFUDA LI @ PFAS (% loge Z# L7 MEZ A L7, BIE R Ot o miE PFOA
KOV PFOS JREE D RMI-EIE (EHERZE) 12, £1Zi. PFOA T 2.2 (0.06) .
1.7 (0.05) pg/L, PFOS T 7.2 (0.26). 4.6 (0.16) ug/L. NI PFHxS T 2.2

(0.09). 1.1 (0.05) pg/L Td ~7=, PFOA, PFOS, PFHxS JEENHINT 5 & |
AST fii, GGT fE}x TN ALP fES EH- L7z, L2rL. mig PFOS, PFOA, KU
PFHxS 2 13ifiE ALT 5 & O B# %2 /R X727y - 72 (Borghese et al. 2022) (&
7 90),

A =T DT ZIETe 1,002 4 (2001~2004 FFEDOIZ 70 RRIZE L
7-3) (FD%. 2006~2009 FE KN 2011~2014 FEI2 HENT) Z%i5ic, miE
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PFAS (PFHpA. PFOA, PFOS, PFOSA. PFHxS. PFNA, PFDA X% O* PFUnDA)
TR L FSRENA A~ — D — (fEE Y L e > ALT, ALP KO GGT &) & o
BIEIC DWW T S 7z, 70 ik REo AR EE o oefil. (W43 Ar#ipe) 1. PFOA
T 3.31 (2.52,4.39) ng/mL. PFOS T 13.2 (9.95,17.8) ng/mL } (* PFHxS T
2.08 (1.6, 3.42) ng/mL. ToH o7z, 1[AH & 2 [FIH O/ DK 10 /] E PFAS
R DOE L RS~ — B — D% & OB A RN L7- /553, 4 PFOA,PFOS
KOVPFHxS JRE & B U LB L ORICADOBE, 4 PFOA & PFOS R
& IiE ALT 8 & ORI EORI#E, m4E PFOA JBE & ifiiiE ALP £ & ORIICIED
BE 2R L7z, L L, I3 PFHxS J2 )% & ALT fEIZ LB 3 722 2> 5 7= (Salihovic
et al. 2018) (8 91),

hE > C8 Health Project fdfeLmoe 22 b DT A VY ~—W32 L LT, {54uih
T h L R EREETIICET A 1,605 4 (B4 1,199 4. Lotk 406 4, ST
(BEYE(R 2 : 55.0 (16.4) m%) ZxRIC, 1MiE PFAS (PFOS (n-PFOSY, 1m-
PFOS. iso-PFOS. £3+4+5m-PFOS, Yms-PFOS. Br-PFOS. ZPFOS). PFOA
(n-PFOA, iso-PFOA, Br-PFOA, ZPFOA) ., PFBA, PFPeA, PFHxA, PFHxS,
PFNA. PFDA, PFDS. PFUdA, PFDoA, PFTrDA, PFDoDA) 2% & iTkhE
NA F~—F— (ALT, AST, 7/L 7> (ALB), #8X "7 E TP, PAT L
TNT I, a2l xR 77— ChE, ALP. GGT., e Urey) & oRHE
PSFHA STz, MR B O il (WU (Z4G0R) 13, ZPFOA T 6.19 (4.08,9.31) .
n-PFOA T 6.08 (3.98,9.14), iso-PFOA < 0.06 (0.06,0.13), SZPFOS T 24.22
(14.62, 37.19), n-PFOS T 11.37 (7.21, 18.09). Br-PFOS T 12.16 (6.68,
18.43) . 1m-PFOS T 1.31(0.76, 2.00) . iso-PFOS T 2.29(1.14, 4.26) . £3+4+5m-
PFOS T 8.23 (4.22,11.90) . ¥m2-PFOS < 0.07 (0.07,0.16) ng/mL T > 7=,
ALT (oW TIE, SUBENGE ST (. PRI, BREE, I, ZH. S0E, WU,
KRR OB IR, B ATEE) & OV BMI Cilf#) 217 7245 5. n-PFOS, iso-PFOS
KO Emg-PFOS LIS CIED BN 4 b 47, F 72, EHA & gz 7517
3% PFOS IR T 4 BRI/, =Y AT 4w 7 [EgESHT BEER 04T & kD
B CHHE) AT oo R, 3 1 e (VBRI 6 55 2 sy
AEAE (MG IR EEARB) UL Cor il g8 oo A ALT ¥800 (B %7~ h A 7 {1 45 TU/L,
By AT : 34 TU/L) DA » R EH L7~ (Nian et al. 2019) (B
92),

HEOEINTICET 1,303 40 CFEFEE (BEHERZE) : 55.5 (15.0) 7%) ZXR

1 AEERITE D 2 WESEFROFEURFE AW O Tn-] 2107,
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@

IZ 2018~2019 4F, IfijF PFOS KUt PFOA REW NI ZNHOREMTH D
6:2C1-PFESA. 8:2CI-PFESA & O'PFHxA 2 & JFésE /N1 4~ — 71— (ALB,
ALT. AST. GGT. ALP. E#2E VL DBIL) & OREICHOWTIRE ST,
H— PFAS & IFHERE & OB AT~ 5 720 HilfRAT & 3 IRA T T 4 L BIEIC &
LHEYFET NV E, £, PFASIEEMDOIFIE~DEEZE LT LH7-DIT, XA
R F— 2V E]F  (Bavesian kernel machine regression : BKMR) Zf L
7o Fio, 13 PFAS B K ONHHEEE N A A~ — 0 —1 T B ARG L 7= % 7
fHZFIA U7z, PFAS RS 4 ey — L IFHERE S A A~ — T — & ORI,
ALP iz R\ CIEORENH 7= (Pp<0.001), F£7-. BKMR E7 /W X b fiF
HrTo. IMiE PFAS IRIEDSmVIE & ITFHERE A A~ — I — DA X &
molo, FF DL, PFASIEEWMOBEERBIIIFM AN TH Y . PFOS 23E
HOERTHS L LTS _(Liu et al. 2022b) (S 93),

LD 3PFTOFKT v R EEWILETY; (BM ) OFEZEE OB E 506
4 D 1fiE PFOA JJE & el E ~ — b — & OBHE B3R L/, i+ PFOA
JREEFIPHIT 0.007 ~92.03 pg/mL, HATEHMFEIT 2.21 pg/mL (95%CI 1.66-~
2.77) . HRAEIL 1.10 pg/mL Th o7z, Flin, BMI, 7 /02— LB THHESZ O
R HT 24T - T2 fE 5, H AR L2 iiE PFOA BIELRE U L R
ITAOREZ R L7225, ALT KOV AST S22 R & 722> 72 (Olsen et al.
2007) (1 94),

wot - EREAE O E SR

EPA (2023a, 2023b, Draft) (%, [FFEEFEDOEH TE 5fRE L L TALT 2217,
PFOS 2o\, ALT #2995 BMDLsrp % Gallo & (2012) DL
56.8 ng/mL } " Nian & (2019) O#HES 15.1 ng/mL EHEH L TW5D, F
7=. PFOA 12>\ T, PFOS & [AEEIC ALT 891284 % BMDLsrp % Gallo 5

(2012) OHENS 17.9ng/mL, Nian & (2019) O#sEHN S 3.76 ng/mL KO
Darrow » (2016) O#sE1S 66.0 ng/mL EHEHE L TWD, LavL., RSN
MEFL TS E L LTWD (B 47, 48),

EFSA_(2018, 2020) %, ¥ o#®E%4 oM L. ##IZ Salihovic © (2018) @
S A B LT, PFAS i & ALT #9MOBREZEEL TS, LavL, B
LSRN CEEVERIPH 2 B X T SO TR R & OBIENE O SN LD,
POD OREIZHFERE OFEEITHWTW WS 1, 82),

WHO 1%, PFOS X° PFOA DX < #& & ALT ¥Ein & OB #IIFE D 535 25, ALT
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©)

MEVEGPHLL LT 2 2 1T & A 8RR, HER & ORI A 77 R
172 E L TWA (- 37),

i (B=F) OFEED

JFHgRERR A O Tl IFMlREGEORIECTH S ALT & IflED % RV EH
FRBEREDFEIE CH L MIET VT I VU REETH L0, PFASIZBT 5% < O
TIXALT ZHWSHNTWS, GGT IZoOWTHEE SN TWA A, GGT HAT
OENMNTFERFHEIC L DA (ISR T 2 508) Th > TRl E-CRefEE
FEERTHLO TRV, KU —F 0 77— 7 TiE4 R O AR
ITHW W e LT,

Mg ALT [E#INAZ = RARA > b e LEAgEE LT, — M ER. 5%k
RERBPLE LTEbORENENEHHRT 2H V. PFOS KT PFOA (2K E SN
% L MyE ALT fEEIN4 2 Z ERHESN TS, L, —REREXG L
L7=iA& T, g PFOS/PFOA ¥ & ifiE ALT il & o R B fe 72 A & B
RiIZAH BT, M7F PFOS/PFOA ¥R JE D ARG LIS DO 43 L T ALT fE O ¥
INEA B35 O ORRERIFHITIE 2 < BUX O OHA 23 A 5 7= (B 88),

BRI R BT 0 mIREIE B2 T EAIC L I ALT 23881 L T
RNEWVIHE DL HH(BH 94), EFSA (2020) Tix, PFOS X' PFOA & b1
MEHEEN 30 ng/mL ZB27-57-0 5 IfE ALT i3 FH & 28{bnz L
W5 T, BiRBRICEB VT PFOS KON PFOA o & AR TS SN MmiE
ALT EHIME F/ET D Z L 2R L TV D (MR 1),

PFHxS (X< #ZIC X 0 mif ALT @033+ 2 L oWE L H 508, AF
7RBENFE D IR Do T DL,

IIVETHIE SN/ ALT ~02%8803, £ OZEE O 2 s (£ F BIE I
INEDLFEE T, B - fECITR 7 A L ADEE (AR IEITORT2%) 1Tk
HEEBOHEPHIZIET 2 KETH D, F1-, HODRIFBRORE &R LIz X
72 IEEEENO MG ALT EABORKEZRITRHTH S, PFOA (X< &
2 X A1 ALT EEINNRD bbb oo, FRE (P2, EFS) Lo
BLE GRS Do Tz & DA S & 5 (SR 89), EFSA (2018) 1%, i PFOA
B L g ALT fEINCEREIEERO b s b oD IET IV a— VAR R
LD~ DEFICEDL DO TIERL<, F£72 PFOS IZOWTIHEMEREN B LT
WRWE L TWVWA(BH 82),

S HITE, BEROMFFERERITZ S BPBFFRIC L D2 b DO TH Y | KRR OWEA,
TRDOLIFEE D7 PFAS OLBME T UTRIET 5 r[REMESE, 23DV 155,

LEDZ &2 6 PFOS,PFOA kO PFHxS 1< #Fi% b ~ OAT#ERE (3212 ALT)
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(B E G 2550, RABBRCHERCBERPINAETH VD | FIREORLEE
RUTETES 202 LB gD A F~—A—% POD OFEHIZHWD Z &
(ZIFEEM DK D

(8) FFlgEDF ELH

iR Tk PFOS, PFOA O PFHxS 1Z< §EIlC L v . FFEEDOHINEL OHF
AIAEREN]RE SN TWD, £7o, BB T~ 2D PFOA X< #&IT X
V. b FTiL PFOS, PFOA XU PFHxS 1< #IC LV . AL Zem b CEE5E
K Ok o0 MR $B 15 DFRFE 2 " §FRAE Cdo 2 M ALT fEOE IS Hd S
TWa, L L, EREMTHOW O TWAEGEITE FoE<EREL Y bEL,
~U A 7y ROV THFEESCHLE ALT EOMEINTEO & 72RO i
PFOS. PFOA /% PFHxS &, 20~170 pg/mL TH Y. b b OEFRHAET
BN MIGEED 3SHLLEEBVMETH 272, TD720, EEREMORIFEN 5 E
M SN FHMEEIT e SO LEH S NIEL Y 2~3 HiEv, 2k, PFAS
OEWNEIREOREZE CEBI2 B R TIIEFE. 7 v Mo~ U A TIHEER~%H)
R0, EBREW CHFEEL D K 25 FEERLET & B X 55 PPARa RE LIS
DEWNZEERDIBL L~ )L L IREOFEITERNT 22 20852615, PPARa
It N OIE TIIIEF IR Z D B b TIEFE~D 22 PPARa
DFHEITENEEZ NS0, PPARa A ORRIE DRI G2 oW Cid, FEBRE)
MEE&E» CEEHERMAITELNTORY, LLEDZ &b, EREWICBIT
% ALT OHINCHFREE O R Z t MY TUXOHERIT 5 [9MFE) 2175 Z L 1X
Wit 25 &l L7,

F72. B MTETAHZEICEBW TS, BEO PFAS X< #IC L 5 Mg ALT &
DOEEINDBEE SV TWD DS, £ OEB O IIIFHERE EF BIEPNIZINE 51 E T
HY | @I ERETHRIT BEBOBRHMRENZEB X 5 X 5 2N As b7,
e e H EROCBIRII R STy, S 512, PFOS, PFOA & O PFHxS (X
<FRIZ X ZMiE ALT [EOMA, OLICHFEER (FFEE, BUF%) ICBn5
ZEbaRENTELT, W INZilE ALT BB IO KRR ZIEA
HTH 5,

L bkoz &0e, PFOS, PFOA %O PFHxS 1%, t N OfFlic 8% MIEd
AREMEIIARE TERWVWH OO, FEHUIA+5TH D &l L7,
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2.
(1
)

a.

b

A& 3

) ENELER

XHRIEER

PFOS

SD 7 v kb (6~8 HinDOMEME, £# 10 VL) |2 PFOS (MifE>96%) % 28 H R

s O 5 (0, 0.312, 0.625, 1.25, 2.5, 5mg/kg K&E/H) L7-, #&EGH

D IE PFOS & ONEIE (FEE(R ) 1%, #T 54 (4) ng/mL, 30,530 (918)

ng/mL. 66,970 (1,629) ng/mL. 135,100 (3,877) ng/mL. 237,500 (5,218)

ng/mL. 413,556 (8,071) ng/mL. % C Below Detection (BD) 15, 23,730 (1,114)

ng/mL, 51,560 (3,221) ng/mL, 94,260 (3,144) ng/mL, 173,700 (9,036) ng/mL,

318,200 (8,868) ng/mL THhH 7=, REROFER, HETIXETOKR G TMIER =
L A7 a—/L (TC) ENEA L, MTIE 5 mgkg KE/HEGRETORMET L2
(NTP 2022) (& 95),

T =7 AV (MR, %8 4~6 JC) 12 PFOS (BVU v A : % 86.9%) %
26 RO B 7 A E (0, 0.03, 0.15, 0.75 mg/kg (KE/H) L7z, &5Bth
183 A% D If{E PFOS i DX GEHERZE) 13, &% 5-FE DT 0.05 (0.02)
ppm, 13.2 (1.4) ppm, 66.8 (10.8) ppm, 171 (22) ppm. T 0.05 (0.01)
ppm, 15.8 (1.4) ppm, 82.6 (25.2) ppm, 173 (37) ppm TH -7, RERDFKE
H.0.75 mg/kg R E/ H B 5L ORERE T iliE TC fE238) L 7= (Seacat et al. 2002)
(&M 73) [FE].

. PFOA

C57BL/6 v 7 A (M, #EEMERER 6 VT) KO BALB/c ~ 7 A (e, & HEf
HE6IT) 12, =L AT r—/L (0.25%) K OMENT (32%) & & icE & & 12 PFOA
Z b AR O &5 (0, 0.5 mg/kg (AHE/H) L7z, 5 MR G%O M PFOA
TR OW-X)EIX, 0.5 mg/kg (RE/H £ 5-FOHETH 839,000 ng/mL, #ET 27,600
ng/mL Tho7o, REBOFER, WTHORFHO~ T ZZBWTH MR & b I
HENHEM L7z, C57BL/6 ~ 7 2D M4E TC X PFOA # G-HETHI N L 7= (Hf -
+35%. p<0.05, H : +70%. p<0.05), MAEY R&Z <7 EHEOBRFTIX, &
BEYRZ ]G (HDL) W4y OEEMARS Hivl-, LixL., BALB/lc v v A
TliX PFOA #5012 X 2 il TC EOHMITHED A TH LT (=20%, p<0.05)

(Rebholz et al. 2016) (&R 96),

15 MRS LOQ #8277~ 7 A0S 20%LL T,
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t s PPARa B A~ 7 X (HERE, &HE5~9C) (2, NHANES (2013~2014)
WZEEDNWTZ 2~19 DT A U I ADO RS L [FEREOREME (AR : 51.8%,
JEE (K. 79— R ARNEZ—kRal A5 a—/L):33.5%, % /378 :14.7%)
Dff & PFOA (M 95%) % 6 MO E (0.6% A7 n—RAEGH/KIZELDH
Mok S, PFOA B : 0, 8uM) L7z, 6 #[F#& 5% DifiE PFOA & D
P (FEHERRE) (X, SuM #5REOMET 47 (8) pg/mL, #ET 48 (10) pg/mL
Tdh o7z, & b PPARa A~ 7 ATV CTHEREE & I12 FHE 1D AcoxI D3
g CREE S A, FTlE 230 L 72, fiE TC B, HETid PFOA 54 T 32%
ML 7o, Mg Y A& X7 EamETl, BIREEYRNZ 278 (VLDL) &
REEY RS2 )78 (LDL) IZEENHa L AT a—/LOFEOEIE HDL
ICEEND L AT = LOEIGOMLNEEI N, Ll i\ TiX
PFOA ¥ 5.8 L IR EREOM TIlLiE TC fEIZZEN 727 > 7= (Schlezinger et al.
2020) (B 97),

~U A, 7y FTIXLDL & HDL O TOa L AT 02— /L= AT VD52 T
LaHHa L AT — )V 27 )ViRik % /37 E CETP (cholesteryl ester
transfer protein : CETP) /KL TCWA7=8, b b EITEAR D MmAFY R &2 R
JEHalL AT u—/LZE» 5 VLDL 2 VA7 v—/ (VLDL-C) & LDL =L
27 m—/L (LDL-C) OFENBFFITIKL . ORI HDL 2 L AT m—/L

(HDL-C) & 72> T\ 5% _(Princenetal. 2016) (B 98), £Z T, ¥vU Allt
F CETP Z¥HlxH, EHICt hOFBEHEEASMIEERFIE TRO N LHL R
M APOE 38 S CTRERBAFE 2N E 2 » 79 < L72APOE*3-Leiden. CETP
~ U ANE STz, APOE*3-Leiden.CETP ~ v & (fff, &£#£8PL) (&, =L
A7 =L (0.25%) . 22— (1%) KOG (14%) 2 & it & iF & PFOA

(T =0 LM, M 97.99%) % 6 MEREO#ESE (0, 10, 300, 30,000 ng/g/
H (0. 0.01. 0.3, 30 mg/kg/H)) L=, 6 W% 5% 0~ 7 212351 5 flE PROA
IR O E (R ) 13, R EGHTENZ1 5 (1) ng/mL, 65 (7) ng/mL,
1,524 (54) ng/mL. 144,000 (13,406) ng/mL THh-7-, AEROKEER, 10, 300
ng/g/ B #% 5.8 ClE, TFisE & & i ALT BN < | miE TC, HDL-C,
non-HDL-C (TC & HDL-C ®z%), FU 7 UtV K’ (TG) fEHZ L L 72> 7,
30,000 ng/g/ H B H-REICIWTIE, JHFIRE & & Mg ALT a0, m4E TG, TC
J U non-HDL-C (TC & HDL-C 7)) A0 (TG : =72%. p<0.001, TC :
—33%. p<0.001, non-HDL-C : —69%. p<0.001). HDL-C fEO¥N (+130%.
p<0.001) 2@lE S 7=, 30,000 ng/g/ A & H5EE DR HIL. Convertino © (2018)
WX VG SN, PAREICEHZED PFOA =#K5 LA ICmiE TC fE
W LTeERE LT D EBLRIN TS (Pouwer et al. 2019) (B 99),
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|24
25
26
27
28
29
30
31
32
33
34
35
36

C.

@

PFHxS

SD 7 v b (MR, 48 18 PT) |2 PFHxS (I VU v ALt : #iE 99.98%) % i
44 AfH. MEIIHEE OFJE 14 ARG HPE 21 A% TRA&KS (0. 0.3, 1.0,
3.0, 10.0 mg/kg KE/H) L7z, &5 42 HEOHEZ » M 5 Mg PFHxS 2
FE DB (BEYEMRZ2) 13, &% 58T 0.32 (0.09) pg/mL, 44.22 (12.66) ug/mL,
89.12 (0.80) pg/mL, 128.67 (10.30) pg/mL, 201.50 (20.02) pg/mL T -
oo F7o, R 21 HEOWEZ v RO T v K (pooled) (2517 5 i PFOA
REDONYEE (R 1L, B&GHOMZ » FT<0.1 pg/mL, 3.32 (0.71)
png/mL. 10.65 (6.41) pg/mL. 32.75 (7.83) pg/mL, 59.80 (11.54) pg/mL. &
7w K <0.1pg/mL, 5.32 (1.32) pg/mL, 13.47 (2.06) pg/mL, 37.10 (2.89)
ng/mL, 44.33 (6.50) pg/mL Toh o7, BROFER, £ T PFHxS & G-HDOH
7w NEWRT y b TIIE TC EOIK T 23814 X7z _(Butenhoff et al. 2009) (&
AR 81) [F#8],

SD 7 v b (6~8 i D MEME, 25#F 10 VT) |2 PFHxS (7 U 7 A #iE>98%)
ZIEX 0. 0.625. 1.25, 2.5, 5. 10 mg/kg {&=E/H . Mi% 0. 3.12, 6.25. 12.5,
25, 50 mg/kg K/ H T 28 HRETRHIRE O BE L7, 1M4E PFHxS & O V4E

(EEERZE) 13, SFEGHEENENOMET 175 (22) ng/mL, 37,030 (1,651)
ng/mL, 50,410 (1,552) ng/mL, 63,820 (3,201) ng/mL, 83,820 (3,740) ng/mL,
95,510 (3,745) ng/mL, < 102 (14) ng/mL. 66,760 (3,518) ng/mL, 92,080.0

(3,348) ng/mL, 129,000.0 (5,504) ng/mL. 161,700 (2,512) ng/mL. 198,300

(4,996) ng/mL ThH o7z, REROMER, HETIL 1.25 mg/kg KFE/A U Lo L
BECIIE TC E2 H ERIFHNCIR T L72_(NTP 2022) (&M 95) [F8],

Bt - ERRHEE DTl E
R ONIFERH A~ OB Z b & IZFHlfEZ B H LT DRI 2o T,

FEERE (EMERR) OFLH

Z v MZ PFOS X% PFHxS Z# #5795 L ifiiE TCEME F9 5 2 L AHE S
LTS, B MEFomEICBIT D2HORERITIZ, 2 VAT 12—/ AU, IFEN
# 2 H1E4 5 PPARa D3EHL L ~UL & PFAS &1, PFAS IE<#\EL~L, BF
MWHDA VAT a— VENEENHE TRRL LN, ZOHERE L TEim I
TWA (& 100, 101),

ZOLO AL ATr—) - [FERPOMELZZEL T, ZhETY U AEH
Wekk A R EBRET AVPBFI SN TE 72, & NOBFERNFITEWES - 2L X7
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B—LEAREOEWE L & HIZ PFOA 2B S 7= C5TBL/6 ~ v A Tl &
B TC 2888 L7z, LU, BALB/c ¥ 7 A TIdHED I ThF 7288 %
AR LT, METIXZEAE A 220y > T2(B 1 96), PPARa K~ 7 2(Zt k PPARa %
WA L7zt MEPPARa v 7 AIKEAOERT 28F LR L-VOfEN, 2b
AT u—VEGflE b 2 Uk S PFOA %5 2 7= EBRTlE, HETiifmiE TC
WO T TN L= 23, METIIE (L L - 72(Z2H 96), ~ 7 A2k k CETP %
ST IRERFEFEETT L~ 7 2 (APOE*3-Leiden.CETP ~ 7 *) % H
VW, ILATR—LEHEREOEWEEE & HIC 3 BREORED PFOA % 5 2 74
F. 10 ng/g/ BB CEIME PFOA JE 65 ng/mL, PFOA 754l (R L~1) |
300 ng/g/ BEE (CE¥IMEE PFOA 2 1,524 ng/mL, B3EIX<EL~UL) CTldm
B TCIXIZE A EEL L2 > T, —J7, 30,000 ng/g/ AFETIX, MyE TC,
IZ LDL-CfEMEF L= (2R 99), L Eo X oz, gfoa L AT —LEGa%EH
LY, IBFER#ZHE O EERN Y (PPARa) % (CETP) #RILSH-V
LEORMAE B MIEDT Tk I~ U AFERET VDR SRR, —HICiX
MmiE TC NN LIZ & OMEL H DM, MR MZE, 5V idiMiE LDL -
HDL Oy OEWVFEIZ LY, —B LA RIFE LTV,

Fomfa72 1T TR, a L AT — @R MW h =27 A BT
t, PFOS 512 L > Tilyg TCHEME T35 Z LA @E SN TW5bH, PFOS &
O PFOA 1F<#EIC LY & FTidZewiiiE TC EAHEIM L, FEREMW) Clird R
IRAOFERDBEGOND DD, TOEIIARHTHD Z s, EREMOFEEZH
WTE FOIREREH~DREL EENICTMT 22 EIERETHL EEZ BN
Do

(2) &%
@ XHEIER

NHANES (2 1999~2008 4EZ& M L7 18 Ll L 815 &4 & %4, ik
PFOA X% PFOS J&JF & 1fni TC. LDL-C, HDL-C & TG i & ORHEIZ S
T, BIEE 2 BB U2 T Sz, MIEEE OLE (Y
Fi7%) X, PFOA T 4.2 (0.2) ng/mL %O PFOS T 17.7 (0.7) ng/mL T& -~
7o. 1y PFOA O PFOS IBJE T 3 BRI/ IT. ZEER VAT 4 v 7 [ml)s /bt
(FFEfn, MR, AHE/EEEME, BMIL, WA, S AREE), M35 2 F = R E TiE)
PATo =GR, 3 1 =ikt (PFOA <3.2 ppb. PFOS <12.1 ppb) IZxf7 5%
3 =ikt (PFOA>4.7 ppb. PFOS>21.8 ppb) T TC fEA & (>170 mg/dL)
El DAy AN EH L= (PFOA : 1.49 (95%CI : 1.05~2.12) PFOS : 1.53
(95%CI:1.07~2.19), F7=. Mm% PFOS I D% 3 =/ #f Ty LDL-C 23
miE (>110 mg/dL) & 7254 v XN B Lz (1.76 (95%CI : 1.10~2.82),
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i HDL-C X O TG fii & OB A S/ hy o 7= (Geiger et al. 2014) (B
102).

NHANES (2 2013~2014 F-(Z& N L 7= 6~11 D 458 4 (B IR 247 4. R
211 44, )RS (R ZS) @ 8.5 (1.8) k) A XIZIZ, iE PFAS (E#% PFOA
BRI, B PFOS BAEMR, /g5 PFOS #/E{K, PFHxS, PFNA) O
2 XA L= & . iEREE (TC., HDL-C XY non-HDL-C) fii% i
FARIBZEH U T2 M & OB A X7z, MiE PFAS ¥ o %/ F140E (95%CI)
%, EEHT PFOA HEMEK 1.78 (1.61~1.97). E#HM PFOS Bk 2.67 (2.43~
2.92) ., iz gEA PFOS HAEMR 1.85 (1.19~1.52) K& O PFHxS 0.91 (0.8~1.04)
ng/mL TH-o7z,

B PFOS BMEARRE & TCEOMIZITIEDOEENEZE I (p=0.03), &
7 PFOS SAERIERE D 10% EF-1%, TC 9 0.03~0.42% L5F-%£-> Tz,
Ll f\u&f;éiﬁ” PFOS ZMEfR, B PFOA BAE(A K O PFHxS #FE & TC fi
EORNTITBEENFE O vz oo, A PFOS BAE(RIREE & non-HDL-C
fitr & DL J,%@E?JL%%E%’%%ZPW‘C (8=—0.0066, p=0.04)_(Jain and Ducatman
2018) (B 103),

NHANES (Z 2003~2004 (221 L 7= 20~80 Dk A 860 4 % X512

7% PFOS, PFOA, PFHxS K& U PFNA /% & TC, HDL-C, non-HDL-C & O}
LDL-C & OBERN A S e, MIFREOHIAE (FPH) X, PFOS21.0 (1.4~
392.0), PFOA3.9 (0.1~37.3) % PFHxS1.8 (0.2~27.1) ug/L THh -7, Ifi
i PFOS } (" PFOA J2E CUANLARIZ 3 v THENT (4Efim, PRI, A/ EC iR,
PRI RN, BafnfERNFEE IR, AT, 7 L E/NY a UV ORHNIV D IR
M. B0, MBSO BMI CTali#) L7ofEg. 2 1 Wit (PFOS 1.4~13.6
ug/L, PFOA 0.1~2.7 pg/L) (Zxt9 55 4 Wi (PFOS 28.2~392.0 pg/L,
PFOA5.5~37.3 ng/L) @ TC {73, PFOS T 13.4 mg/dL (95%CI : 3.8~23.0) .
PFOA < 9.8 mg/dL (95%CI : —0.2~19.7) <. non-HDL-C f & ®IZ H IE
DOBENGRD e, —J7. s PFHxS I, 5 1 U EE (PFHxS 0.2~
1.1 pug/L) (Zx9 2% 4 WUANLAE (PFHXS 3.6~27.1 pg/L) DIfiLiE TC EA-7.0
mg/dL (95%CI : —13.2~-0.8) &£1%< . non-HDL-C i & DRI 1L E O BE# 358
¥ 51 7-_(Nelson et al. 2010) (Z/ 104),

NHANES |Z 2013~2014 ‘EI2& 0 L7~ 20~80 DL 8,948 44 % %141,
% PFOS. PFOA. PFHxS & PFNA j2fF & TC. HDL-C X' LDL-C & ®
B N S v7-, MiEEEOFRE (95%CI) 1L, #1241 PFOS 10.9 (1.3
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~54.7), PFOA3.0 (0.6~10.4) % *PFHxS 1.6 (0.2~9.1) ng/mL T -~ 7=,
2003~2004 4 PFAS 2L, 2013~2014 D 1fiF PFOS, PFOA &K
PFHxS EE ORI, TNEh 19.2~4.7 ng/mL, 3.7~1.8 ng/mL &K 1.7
~1.3 ng/mL B L7z, 2003~2013 FRIKDT — & £ & O N TIX, MiH
PFOS KU PFOA /£ & TCEIZA ERBENRD bi/-», PFHxS IBE & O
BEXER D b7 dy - 7=, LDL-C O HDL-C {2 > Ci%, PFOS, PFOA X
O PFHxS OW TN HREZ RIS o 7=, i PFOS &Y PFOA AN 1
ng/mL #1470 @ TCEDOHMEIX, £ EH 0.4£0.2 mg/dL (95%CI : 0.1
~0.6) K 1.48+0.7 mg/dL (95%CI : 0.2~2.8) & #H#El &7z, TC ~D %
lZxt3 % PFOS X (' PFOA o~ F~—27 F—X (BMD) 6% 1* (BMDL) i,
ZIEI 44.2 (24.1) ng/mL, 10.5 (5.6) ng/mL & & X7z (Dong et al. 2019)
(& 105),

NHANES |2 2011~2014 (&0 L7z 20 LA EORLA 1,067 4 (B4 537
&, 2ol 530 4, VHAERE (REYERZD) : 47.6 (17.7) #%) ZxI2IZ, Mg PFAS

(PFOA. PFOS. PFHxS } ' PFNA) R & miEfEE (HDL-C, LDL-C. TC
KONTG) 8 & ORENFHAE S 47z, PFAS RE KO TG1 I3 H R L |
51> PFAS 1< # & MIGAEE 7' v 7 7 A /L & OB IR RRET V. £
#H PFAS X< & & O BEM 0T IZ 1, ﬁ%‘ﬁ%ﬂ\ﬂﬁﬂl (weighted quantile
sum : WQS) [HUFET IV &S X —x U ER (BKMR) €5 /L% VW TR
Mrite, 7. MIET7 V7 2 278 PFAS & ISR IR EE O BN 2 50+ 2 0%
ST 5 72 DI 0#HT  (mediation analysis) 23 BT,

fEBID PFAS IZ DWW T OEYFSHT (M, Flin, AFE, ZHE LV, BERF v v
7H BMI, BYE, 7T ra— B, =R —EHE LUV T LY - B
OEBEREFE CHHE) 21T o725 %, i PFOS, PFOA X U PFHxS A TC
KON HDL-C & & EDB#E, PFOS & PFOA 7 LDL-C & EDOR#H Z/R LTz,
ZH PFAS (I<#&E L © WQS [ElFs#r (510 PFAS & A CA & TH#) Tk
PFAS |3< #& & HDL-C fii (B=2.03. 95%CI : 0.74~3.32, p=0.002) . LDL-C{E

(B=4.16, 95%CI : 1.07~7.24, p=0.008) K TC fif (8=6.54, 95%CI : 3.00

16 HHAEXEBOKBE CGRAERE) b DAY 8IC BT 2 EEICOWT, Xy 7
779 REISICHL TEDISEDZED Z & % BMR (Benchmark Response) & U
BMR % % 7= 5L EWE S OIE L #H %4 BMD (Benchmark Dose) &5, SUGH & LTI
R 72 LIS AL SN S OFTERZENHV H v, BMD (3 &G BIFRIZEIEE T V524
TEH E LN ARG Z EICHE I S b, 72, BMD OE#EX MO FRfE%Z BMDL

(Benchmark Dose Lower Confidence Limit) &, d@% ., BMD @ 90 %{SHEX[E (78]
EHEXE & L TE 95 %lE8EXH) @ FIRfE2Y BMDL & L CHWHILS, 7ok, [FUEHEXRE D
FBRfEIZ BMDU (Benchmark Dose Upper Confidence Limit) & FEIEIL5,

49



—
S © 00 I O Ut = W N =

W W W W W W W DN N DN DN DN DN DNDDNDNDIDNNRFE H B 2 = = = = =
S O A~ W N H O © 00106 Ut v W B O © 03O0 Ot v W N =

~10.1, p<0.001) & OMIZEHENA BT, BKMR 7747 Tix, PFAS JREE 3
REOHFEDOMIGEIREME . 50 R—k XA N LEOBAOIMEIREEE 5 /X
— U H A NGB TG LTSS, 1 HDL-C, LDL-C X O TC fii% PFAS &
FEN 60 N—t XA NLL EOGAITHIN LT, Eio, BT oRE R, iEHE
BEEIZKT 25 PFAS O%20 5 5, HDL-C Tit 16%72%, LDL-C Tl 24%73,
TC TIX 27% BT /T 2 A U= 72 88 CH - 7= (Fan et al. 2020)
(&1 106),

KE A NAAMNERT A FX—=T =TT, C8 Health Project fderr<2
=22 1T 2005~2006 F B INEER LTI=E D 9 B AHAKF PFOA EEEN 0.05
ng/mL LI E OB YRR IZ B\ T, 2005~2006 Fi2 b7 < &b 1AL EEE, B)
BOUTEFE LT 18 kLl B 46,294 4 (B 21,326 4, “ofk: 24,968 4) %
KT, Mg PFOS XU PFOA /% & ijEAEE (TC. HDL-C, LDL-C. non-
HDL-C XU TG) f L OPREENRE S vz, MmGHEEOF s (FEPH) (X,
PF0OS19.6 (0.25~759.2) ng/mL &% " PFOA26.6 (0.25~17,556.6) ng/mL T
o7z, Iy PFOS LT PFOA JBJET 4 BEZ T, v AT ¢ v 7Bl (3t
R Aln, YERIL, BMIL, ZH., MEE B RTEHE) K ORI CliiE) 217 - 7o 3.
% 1 WA AiEE (PFOS 0~13.2 ng/mL, PFOA 0~13.1 ng/mL) 2%+ 5% 2 4
SifE (PFOS 13.3~19.5ng/mL, PFOA13.2~26.5ng/mL) LA T, &=L &
71— VIfE (TC 73>240 mg/dL) & 7224 > X EH L= (PFOS: (552 10
SIAEEE 1,14 (95%CT: 1.05~1.23) | 5 3 U4 r#E : 1.28 (95%CI:1.19~1.39) .
% 4 P NIEE: 1.51 (95%CI:1.40~1.64) . PFOA : (55 2 WUy ifE - 1.21 (95%CI :
1.12~1.31), % 3 WU/i#f : 1.33 (95%CI : 1.23~1.43), 55 4 WU/ &E : 1.38

(95%CI : 1.28~1.50)) _(Steenland et al. 2009) (Z/ 107),

KEOFERFBIES LD Z v X AMptbig i AR B (Diabetes
Prevention Program Study—(DPP)- & = DiEHER T & 5 Diabetes Prevention
Program Outcomes Study—BPPOS)) (2SN L 7= HIFERIE Ot RH D 5 HA3E
RESUTATEFRERACEI Y (51 DAz pli N 888 4 (1 303 44, 4t 585 44, 40
~59 %A 65.9%) (ZOW T, FUBRBALAEF (1996~1999 4F) DIt PFOS, PFOA,
PFHxS. EtFOSAA., MeFOSAA K& () PFNA £ & TC, TG, HDL-C, LDL-C
J O VLDL-C fii & OBENSTHAE S 7z, MmAERE O R IfE (WU ALEFH) 13,
PFOS T 27.2 (18.0,40.4) ng/mL., PFOA T 4.9 (3.5,6.7) ng/mL. PFHxS 2.3

(1.4, 3.8) ng/mL Th o7z, RERALFFOMAE PFASIRE LS L AT 1—/b
MJE (TC>240 mg/dL, LDL-C>160 mg/dL (BE/RIE N & 2 H5A13>130 mg/dL) .
B MIEIR KB O WT )y L DOREEIZ O W Tr P AT ¢ v 7 alsiofr (FF
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i, MERIL ONTE, EE. MSRAE. BOE. MR, RIS, IREEREIE. 29
ARHEAR B J ORI CRiEE) &7 o 7o, PFOA JREE DG D I THA > X3
EH LT (1.298 (95%CI : 1.05~1.57)) . 1BBF 15 54 ICRBRBIAARF 5
I L AT B —/)VIAETH H5HE ZRWTITo 72 Cox el — R (m o=
T4y 7R LR CEETHEE) Tk, ~"Y— RRIIFEBRTId o7, &
TG IffE (TG>200 mg/dL) T b R DMEMT 24T o 7ol 5 FRBRBEAG IR O L4 PFAS
BEZHW-a Y27 ¢ v 7 BUFSHTCIE, PFOS & U PFOA fEOf5NTE TG
MAED A v XA EH- L (2124 1.23(95%CI1:1.083~1.46) & 11 1.487(95%CI:
1.21~1.810)) . B 15 F4D Cox BN — RoHr Tk, AFKEETIX PFOS
KO PFOA fEOfEMTE TG MAED Y — REuid BF L7228, AiEfRERE I
BE I o7- (Linet al. 2019) (84 108),

AT = —F R A (Northern Sweden Health and Disease Study)
DY T am— s THDOHT AT IRy T I AT 17T A (Visterbotten
Intervention Programme) DM, 1990~2003 %F (baseline) & 2001~2013 4

(follow up) D RDBHRGIFE 10 4E/I1Z 40 7%, 50 7%, 60 kIR ~7- 187 4 (&
PR 46%) & RIGT, 2 AR — N PEG RRBFSE O % HEEE TTT - 7 HEBTRIpF SR I
T. I4% PFOA. PFOS. PFNA. PFHxS. PFDA & O PFUnDA & & A5 R
EEE TC, TG KOVEME & OB ENTHE S vz, FEFHEOR M) 2 m B S+,
PFAS IZ<F &7 U MU MUK GFAR A BE TE L L9220, 7
U & ZREOREMEN HADNT, SRAZRE AT 21T - 72, MR D baseline & T
follow up O I (M43 r#iPE) 1%, PFOS T 20 (15,26) ng/mL %O 15 (9.7,
21). PFOA 2.9 (2.2,4.2ng/mL) &U'2.7 (1.9,3.6) ng/mL, I NZ PFHxS
T 1.0 (0.74, 1.4) ng/mL %" 1.2 (0.82, 1.5) ng/mL Toh ~7=, MH4E PFAS j&
JET 3T, TC KON TG & DOBEA A LIoRER, AERBEEILA LR
2o 7=_(Donat-Vargas et al. 2019) (Z/f 109),

Trw—7 DORFE, NAKLORERE 27— FF3E (prospective Danish Diet,
Cancer and Health (DCH) cohort) 23V T 1993~1997 A2 L 7= 753 4

(51 663 4. 90 44, 50~65 %) A XI5IT, 4L PFOA & T PFOS IR
& TC L OBENFE SN, RESIMIFOIMEE PFOA & O PFOS #EE D
X 7.1 ng/mL & 36.1 ng/mL TH -~ 7z,

PERI, E . e OVETEEE (BMI, B2, S0E, I0 % OB o8 HL
BN OSIRIES) CHEE LA L7, i PFOA K O PFOS JREEDS 4 43(ir
1 AAEINT 5124720 TCIZENEi 4.4 (95%CI : 1.1~7.8) mg/dL
4.6 (95%CI : 0.8~8.5) mg/dL ¥§/n L 7= (Eriksen et al. 2013) (& 110),
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1968~2018 F-ZA % U 7 O PFAS A E THEVEIRE O & % Bk 232 4 (CFH4F
i (EYEMRZZ) : 57.32 (10.57) %) Z x4z, 1 PFOS, PFOA, PFHxS &
O PFNA 2 & TC, HDL-C. LDL-C f& & OBE Fi# S 7z, 2018~2020 4F
(ZRUT DMy RE O R RE (#iPR) (3, PFOA80.75 (0.35~13,033.3) ng/mL,
PFOS 8.55 (0.35~343) ng/mL &% 1" PFHxS 6.8 (0.35~597.5) ng/mL T >
776

M35 PFOA % OF PFOS I BE TR /0T TREST (FFlin, MBE BRI, 2
B R ONEE B AE TS LS 38 1 NIRRT 9 5 55 4 Uit PFOS
& TC KOV LDL-C fi & OMICIEDBEN A Hiv7= 53, PFOA KO PFHxS (2
WTTIXBESE 2N 22 0> 7= (Batzella et al. 2022) (R 111),

~ULX—D 3T OFARK T v R GG T (BM ) OIFEZEE O HME 506
2 O 1 PFOA JEE L ifiiE TC. LDL-C, HDL-C fii & ®BENFHR S/, i
&+ PFOA JEE#iHIX 0.007~92.03 pg/mL. B E4IME T 2.21 pg/mL (95%CI :
1.66-2.77). 1 ufEIE 1.10 pg/mL THh o7, F#Es. BMI, 7 /L2 — /L {BE Tl
B DRI AT o TR, B L2 fE PFOA JRE L TC EA DY
LDL-C i & 13 A E /R BhE# 2R X 72 o 72, HDL-C 1% 3 /i D T4k s £ &
DI FRNT CIXADOBEZ R LI=2s, B0 T8 2 & ISty 5 & AR %2 R
7o 72 (Olsen et al. 2007) (B 94) [HE],

FEVLRRE O 7 v FF TEMENC 2 FLL EEE L T2 BHEER 55 4 &
TEEME TR 5 FLL EEA T AER 132 4 & x4, Mg PFAS (PFBS,
PFHxS. PFHpA. PFOA, PFOS., PFNA. PFDA, PFDoA X% " PFTA) & &
MiFfEE (TC. HDL-C, LDL-C, HDL-C/LDL-C ! TG) DOBMEAFHE S
7o IMEIE 2010 47 5 H~2011 4 10 AIZEits 4, i PFOS, PFOA K OF
PFHxS REOHIfE (#HH) 132NN BMUEEEER T 33.46 (5.23~165.69)
ng/mL, 1,635.96 (84.98~7,737.13) ng/mL. 0.98 (0.10~6.07) ng/mL., Tk
R T 34.16 (3.00~157.27) ng/mL. 284.34 (10.20~2,436.91) ng/mL. 0.89

(0.04~4.96) ng/mL T > 7=, MLl PFAS 2 %2 H RS EH: L CRIESE &
[ElF o4 (BMI R OMERG CAE) Lo, BHIEERIZH W TG PFOA &
£ & HDL-C K%' HDL-C/LDL-C & ORICAOE#EAEZ <7~ (HDL-C : B
-0.33 (95%CI : —0.12~-0.01), p=0.01, HDL-C/LDL-C : 8 —0.29 (95%CI :
-0.16~-0.02), p=0.01), L7>L, TC & ORIZBHEIIFRD Lo tz, — 77,
ITHHERTIX TC, LDL-C OW i b ifiiE PFOA 2 & A5 72 BIE LA 5 /s
Mo7- (Wang et al. 2012) (B 112),
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HE[E DOEYER 22 5108 ABRNE R IIRTIEDR B 5 . & 2 WITAEER 2R R IEDMFTE
U 72 WV 72 1) SOV A - ) LSRR S VT AT IR BT 8 AV 49 4 (CEY i

(FEYERZE) © 61.04 (9.08)) & *EIT, 50~1,200 mg/kg/ il D PFOA (7 v E=
U AR AHEIXE 6 MG L, —REHTHEIND LUV ED b 4 HiLU
EEuviiE PFOA BE (9 175,000~230,000 ng/mL) (28T, @7

(pharmacokinetics : PK) /#7/)% (pharmacodynamics : PD) &5 /L Cid TC
W L7223, HDL-C 22 bid s 57205 7= (Convertino et al. 2018) (B
113),

it{ﬂLx X T 41T DOALIR 2 AR — RZ 2002~2005 FI2& N L7= 306 FLORET
T (REBLOF#R 340« 28 A 87 4. 23~33 7% 1561 4, 34 kLA L 68 4)
XI5, RHERMTE PFOS KO PFOA R & R ORI K Of TG EIE DN+
EbH OHAERHAR & OREIZ OWTIHEN e Sz, SRR 23~31 @
(137 4). 32~34 ¥ (824 ). 35~413 (874) Th-oi-, BKIMIE PFOS
KON PFOA R D IEIXZ N Z 1 5.64 ng/mL X ¥ 1.4ng/mL TH o7, £ H
[EF AT (REBLOAF i - BUEER - fRARF OBIE - #RPEEIH - SRl Re ], R AEIY
‘éﬂﬁﬁk) DR, FHAIME PFOS R & A RGNS & O TG i & ORI DB E
SROLNTE VI T U (FERE(L 8-0.175 (95%CI : —0.240~-0.044) ), ~
VI R LA PR (EHE(L B-0.168 (95%CI : —0.338~-0.058)) . A L A ik (1=
1k B —-0.149 (95%CI1:-0.242~-0.026)) , U / — /Ll (FEYE(L B8 -0.278 (95%CI:
-0.745~-0.294)) .a- U / L P (FEHE{L B -0.227 (95%CI: —0.739~-0.220) ) |
T 7% R Uk (FEYE(L B-0.184 (95%CI: —0.555~—0.111) ) . TG (FE#E4k. B8 —-0.130
(95%CI : =0.253~-0.011))), PFOA I 2>\ TCix, 7SV FUBREE L OIED
BEE (FE%E{L 80.136 (95%CI : 0.009~0.152)) % R\ CixfhofElE:. TG fi
EOREIXA LN o T, Fio, H umm\‘* PFOA 2% & & FEAGNIE: & O° TG fi
WO F &b O AR & OREITR D S iv7ehyo 7= (Kishiet al. 2015) (&
R 118),

17 Jk¥giE A %5 4 (The Hokkaido Study on Environment and Children’s Health) (%, #LI%=

F— R EAbEE 2R — RO 2 D5 72 B BUEHEIT R O FEIGE T h D, ALIR = AR — M AL
WD 1 SOFFFEIIE 9 IR 23~35 B O i 514 4 (ZEEHAR : 2002 4F 7 H ~2005 4£ 10 )
CAEFENEFELERRLE LTS, £, dWEE o — M, dBEEO 37 2 FrOHEEE KO
70 = 71258 ) R 13 #R OFlF 20,926 4 GEEMIR] © 2003 4F 2 H~2012 4 3 A)
EEFENTFELENGE LTS, BETWE~OHAERMISEICL D, HAENRO AT

AR, T VAR —LRE, MRBEESE~ORBEEHET L L2 BNE LTS _(Kishi et al.
2011, 2013, 2017, 2021) (HH 114-117),
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F7-. Eddo Kishi & (2015) o7 xu—7 v 7 & LT, dbilEA ¥ T 4 DAL
B =2 75— BT 2002~2005 S (2N L 7= 504 fHORE-T (RO - HEF

(FEHE(RZE)  30.4 (4.9) %) ZXIRIC, FHAMTE PFOS KT PFOA R & R
DEENZ IR &L 1 (PPARA, PPARG. PPARGCI1A. PPARD. CAR. LXRA
KON LXRB) O—HiH%% (SNP) KONMIGEN®E (TG, 7~V F U, Vv
ShLAVER ATT UM, AL AU, V=g o) S L UR oA 3
PROZ TR a8 REE OREICOWTHAE SN, £
MRFENIERZ I CTH - 7=, FHAILIE PFOS & O PFOA JRE O Yl X ENZ
5.4 ng/mL &Y 1.4 ng/mL Th - 7=, FHARMIE PFOS B (logio #5) & TG
W7V RbA D 150 SNP (W Ty PPARGCIA (G>A)) ., 7313
F UK OF LA D 3 5D SNP (WTvy, PPARGCIA, PPARD (T>C),
PPARD (A>G)) & OIZBEEENA LNz, PFOS X< #&EE TG LU O
MG & OBIENBIE S, BN BEEOELE T8 (SNP V= /) Z A )
2L D EMDBIZE STz, PFOA X< & TG K OBFENENIIE IR & o B
DALY, SNP V= /) Z A 7 TH T M- 7=_(Kobayashi et al. 2021a)
(ZH119),

Bt - ERRE O EEE
EPA_(2023a. 2023b, Draft) i, PFAS & ifijf =2 L A7 o —/L L ORFHEIZ O
%iﬁz@ﬁ’“%ﬁ%%@ﬁ CUNRL i, — RN R ORZENEI < 8B (2
Ko THT THF L, BREMEIZSEEZRWTPFOS & TCIZiZBBteh—8 L
TE@B@@M%%hfu\érb: PFOA IZoWTIIMT L HAERIT—E L Ty
ELTWD, Ikrizid, PFOS (I2oW T, 1yE TC o¥EMIZEId %5 BMDLsgrp
%Z Dong ©» (2019) O 5 9.34 ng/mL } U Steenland & (2009) DR )>
5 9.52 ng/mL EHEHLTW5, 72, PFOA (Z>W T, [A 2 #@7>5 BMDLsgrD
% 2.29 ng/mL & T 4.25 ng/mL & B H L TW5H (B 47, 48),

EFSA_ (2020) 11 TC fEIZ SV T, 2018 1T EHOMZE Tt PFOS
J O PFOA JEJE & OB NEERO b7z & U Clif A FHERE (TWI) ORI L
L7zt DD, 2020 FF121%, £FE-PFAS L3 HHER & i L Ao fi OB R
s = kb IGITEER T 2720, PFAS & ifijg TC D8 E Y[R R

BRI IR FEMERN K E WL =L LT TWI OEHLE L TV V(SR 1),

WHO /Z. PFOS X° PFOA DI g L TC <. LDL-C o#Ein & O II O
AN, ANEZDOZENRKET W L, PFAS L a L 25—/ &G ERIZ
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IZARA72 582032 < . PFOA TlRifiyERE N 25 ng/mL TiX TC & OESEN KR KT
HLHNFNLLE TN, PFAS IZ<#E L a L 25 o — /LN R 4 BEA)
TH AN = ALEARAMEE L TWBH(EHE3T)

Q@ MEERH (BP) DFLD

bt hoifiH PFOS, PFOA J () PFHxS J2¥ & iy TC EogHN, i+ PFOS
R L LDL-C fEOHEMN & OBENRE STV DHD, BENA Lo T &
ToHHELH D, PFHxS (oW T, IEORE, AoREE, BHEie L L ois
N0 —BEMWERRW,

D PFOS K& OF PFOA [Z< #&IZ X » Tl TC EOBMMAHRE S Tnb
N, FREISBEEZ TV X—0RKET v #LEWRLE THOE(E (R
94), WNZHEOFHE T v R F T EMG GO EES K OEDERO IE
PFOA £ X, TC X O'LDL-C & OB#Z RS 20 - 72 (B 112), S HITHA
BICEHED PFOA ([CIEK BENTNABRETIZa L AT o0 — U1l T L AK
TLTW@EH113), 20Xk Hic, AEKCEGRL AP TH D,

HRNDOa L AT B — VEREDIFE ARSI D 72D, iEa L AT 1 — L
IAFHEREE ARy CTH D | IBMEFRESE CIX LAFREICL DV T AT I L b
bz =z L 2T e — HENMETF9 5 2 & BEICZ2 5, PFOS &Y PFOA (2
DWTIE, HERCBEFRITIARE T2 WS OO Mg ALT [EOHEMH 6 FEE & o
BlE RS S D08, g TCEITHEIMEM A 2 5 TR Y | Hlf~DFE L
IBENOIITFETHHR Lo TN D,

S Bz, M= VAT v — VB TEREE LR A TR S 7o O ORBREEIE T
B o TENEERITEERBFEROER CIXWI L2 EETHXLENH D, PFAS
(X< T LD ME TCED EA-BSENREELAERBIZ DR D &0 ) GRS
TR, Fo, MHEE LSV OB LIET PFAS OFGEN R TH 5 5.
% < OIFFENBEWIIIE T 5 72 DIZKRBIMROYHEEN B 0 5 D pi5E, IR &
RIER R STV D,

ZDIED, MR T, ALREAR Z 7 4 L= AR — b, PFOS X< EICL S
M EREBEE O NY 7)) ROKTRHRE STV 2553, PRFOA Tl
DFRD HILTUZRWY,

U bkoz &6, PFOS, PFOA O PFHxS IZ< #lZk b a L AT —)L
(% RAT T ATREME TS E TE ey [RIERBIRC H &G BRI A T o
V. Mg TC iz POD OEHIZHWD Z LIIFEETHLIRE EEX T, 1272
L. PFAS OIF<BIC L > TARE I L AT a0 —ARNEIT 2 DONIRHATHY |
Z O Z AT D LER D D,

55



© 00 3 O Ot B~ W N

W W W W N DN DN DD DN DD DD DN DN DN = = e e e e
W N = O © 00 3 O U i W DN H O© ©W 0 3 O Ot I W N = O

(3) BERBDF LD

BEOFEFTRIC LD, B h® PFOS XU PFOA ~D X< #E L, Mgk a L
AT v —/HEOHEIN & OBENIRE SN TS, L, ZDI1E & A EI3RERTT
WTHDHI L, RN LTI & KIZ PFOS X° PFOA D figi~D
BNDDHETDHE, TNEFETHEHGETHDLHZ &, HMORENBMTHSL Z
&L OBITRBITHEOSLS PR ARATH Y RN LERZNAHTH D Z & B
FIZEIREIX B2 T - ATIEEER AL N T HEKSEGEA R EN T2
WZ EEORMBES NS D, Fi-, M PFHxS B &gk L AT o —/LED
BAMRIZOWTIITRHI 24T 2 ITIFFH AR AR+ Th 5,

<~ ART v MIEAED PFOS, PFOA KO PFHxS % 5 -2 734 12i%, 1
HEALVAT B — /UEITZ L LR WIME T2 2 &GS TWD, [T oHmET
XU U R Z X OS2 T 0 — L ORERFOREHEN e k&R
HIENHBNTWS, FZEAEZEZEELTE hoalb X7 — RS 7=
Bx g~ U ZAFBRET ADRHE S, —EHOWETIX PFOA X< #EIZ L - Tt
BAaLATr— AR LI ERMESINTWD, L, N6 ORERIZIT
PAESLRMEN DY, —BLTWARVY, /o, B FOa L AT a— RGOS
ST~ RAETLICENTH, B FOIEL B LULISEWE A& PFOA
WX L72GA i3y TCEICE LN bt -7, S 5IZ, PFOS #
HAZ X 5 1fiF TCHEDOIE T IX, Fow7Zi TR, abAT7e—AR@»1e b
(ENF BN T HHE STV D, mHER S Sz PFAS 23 EREW ONE
BEREHHAT S OER %2 KIE L Ciig TC 2K F S CW D aREMENRH D, — 7,
b TH LN DL ED PFAS 1E< #&I2 X % fLiE TC DI & FEREN ~DIEH]
ERGCHBL L@ ITR <, EREY oML v N TOAOZERDFRIX
RATH %,

1M.3F TC B O Z FHMEE N ORI L 55 Z L2 OV T, EENREGE
NELELNTOARIMTIER, 4T v ZESARGARENTE RIVM), 7
Vv — 7 BEiR#T (Danish EPA) <° RA WY 27 782 X MIFFEFT
(BfR) 1%, EFSA (2018) ®OFXE L7-sHlfEOFFHIARML (TWI OB HIZ Hv
Te e PE PO T RARA VN ORI T — & T Fik) 1S5 Z2# T 70T T
W%, EFSA % 2020 4£121%, 1fig TC EDHMZ TWI ORHL & 13 L T,

ko zZ &2, PFOS, PFOA & O PFHxS 2R CHHN 8 4 KT 3 r6E
PEIIHBETE 2N OO, FEHMIAR 4 Th D &Il Lz,
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3.
(1
@

a.

FRAKBR e & BIRIRARILE Y
) ENELER

XHRIEER

PFOS

SD 7 v b (6~8BEnDMERE, A/ 10 P) 12 PFOS (Wi >96%) % Ml
t iz 28 HREFREIFR O#& S (0, 0.312, 0.625, 1.25, 2.5, 5 mg/kg {K&E/H) L
7zo 4% PFOS JREDOVHE (FEHERZE) 3. SR EGEHOHET BD8 (below
detection). 23,730 (1,114) ng/mL. 51,560 (3,221) ng/mL. 94,260 (3,144)
ng/mL. 173,700 (9,036) ng/mL. 318,200 (8,868) ng/mL. it T 54 (4) ng/mL,
30,530 (918) ng/mL. 66,970 (1,629) ng/mL. 135,100 (3,877) ng/mL. 237,500
(5,218) ng/mL. 413,556 (8,071) ng/mL T 7=, REROFEE., MEHEE &1
ETORERETIIMFRT o (T4) KON T4 fE2ME T L. 0.625 mg/kg
RE/AU EOFGHTHR Y I3 —FFe=" (T3) fEMETF L7, UL, Bk
BRI AR VR (thyroidstimulating hormone- TSH) fHIFZZ L, HLIRRAE
OB R BB SN » 7= (NTP 2022) (B 95) [H48],

SD 7 v bk () 12 PFOS % f#/KIZ AT 91 HR# 5 (0,1.7.5.0, 15.0 mg/L)
L7z, %45 91 0 HoOME PFOS REDOVEE (FEERZ) 13, #&KGHET<E
& IR (LOQ) (E& FIRME 0.5 pg/L LAT). 5.0 (0.3) mg/L. 33.6 (2.1) mg/L.
88.2 (4.2) mg/L Th-oTo, MBROFER., MIGH T4 E1 2 TORGHE CTREK
FERNAR T L2y, TSHAEIZABRZILE RS 2o To, FlRIZIB T T4 07
Vv A %17 9 UGT1A @ mRNA L~ULn FH- L= (Yuetal. 2009) (&
f® 120),

=27 AP PFOS (1Y 7 LM FE 86.9%) % 26 MO 7%
5. (0, 0.03, 0.15, 0.75 mg/kg (RE/H) L7z, #5Btk 183 H% DM PFOS
BEOVHME (EERE) 1T, F&5HOMET 0.05 (0.02) ppm, 13.2 (1.4)
ppm, 66.8 (10.8) ppm, 171 (22) ppm. T 0.05 (0.01) ppm, 15.8 (1.4)
ppm. 82.6 (25.2) ppm. 173 (37) ppm Th o7z, REOKEE. 0.75 mg/kg &
F/HBEGRICBW T, BETITEERLA 62 HEN D, HETIX 91 HELIMTER
T3 EARA Lic, LarL, # T4 K OWERE T4 B30 L7ed> 7=, TSH fEIX
182 A ICDO BRI L7=_(Seacat et al. 2002) (M 73) [FH48].,

18 FE&E FIRE 23.4 ng/mL % 88 % 72 BRS8N £ 5HED 20%LL T,
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. PFOA
B0 b5 ~&mAIE R0 T,

. PFHxS

SD 7 v kb (MM, 47 18 ) | PFHxS (B U v A : #iF 99.98%) % MfEi%
44 A, MESHEE OFJE 14 HEGT D HEE 21 A E TRAHKS (0. 0.3, 1.0,
3.0, 10.0 mg/kg KE/H) L7z, %5 42 HEOHEZ » M 5 Mg PFHxS 2
FE O (BEYER ) 13, &% 58T 0.32 (0.09) pg/mL, 44.22 (12.66) ug/mL,
89.12 (0.80) pg/mL., 128.67 (10.30) pg/mL, 201.50 (20.02) pg/mL THh o>
Too RBROFER., HEZ » b D 3.0 mg/kg RH/H UL EOFEGERIZIT 2 HAR I
R HIRE O AE K K ONETE % O HE N 23 22 X 3 7-_(Butenhoff et al. 2009) (Z/# 81)

GEE)

SD 7 v b (6~8 i D MEME, 25#F 10 VL) |2 PFHxS (7 U 7 A #iE>98%)
ZHEE 0. 0.625, 1.25, 2.5, 5, 10 mg/kg K&E/H., % 0. 3.12, 6.25. 12.5,
25. 50 mg/kg K/ H T 28 HEFRHIRE OEE L7, 1M PFHxS & O VHE

(EEYERZE) 13, SEGHOMET 175 (22) ng/mL, 37,030 (1,651) ng/mL,
50,410 (1,552) ng/mL, 63,820 (3,201) ng/mL, 83,820 (3,740) ng/mL, 95,510

(3,745) ng/mL. 1T 102 (14) ng/mL. 66,760 (3,518) ng/mL. 92,080.0 (3,348)
ng/mL. 129,000.0 (5,504) ng/mL. 161,700 (2,512) ng/mL. 198,300 (4,996)
ng/mL TH -7, HETIIETORGIRE TR T4, & T3 L ONMERE T4 fEHMEK
U722y, #METIE 6.25 mg/kg RE/ H LA L& 57 T T4 1725, 12.5 mg/kg &
&/ A LA EOE G CIERE T4 EAMK T L7z, LU, MEREE £ TSH X2k
B9, FRESER OB ECIER B S e o 72 (NTP 2022) (BH 95) [
)8

Wistar 7 > b (M, %8 16~20 V5) (2, PFHxS (§i¥ >98%) %447 H H
D HHER 22 H B £ CHEHIRE 0BG (0.05, 5. 25 mg/kg KE/H) L7ofER,
5 mg/kg A/ H UL E O ERECTHFE 22 B ORHMAIMIFR T4 5 L B4 16/17 H
# DR oI iER T4 flEAME T L7-_(Ramhej et al. 2018) (B8 121), fek Tii.
MiE# T3 EIL 25 mg/kg (KE/ A RETOH DT NI T L7z, TSH Iz Z1bix
72735 7= (Ramhej et al. 2020) (B 122),

Bt - ERRHEE DTl E
. PFOS
R O HURBRA~ D8 2 b & ICFHIE 2 5 LT 8B 0 o 7,
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. PFOA
EERER O HURRA~ O 8 2 b & ICRHlE 2 5 LT 28B81 3720 o 7,

. PFHxS

ATSDR (%, PFHxS 22\ T, 7 v MEJE - BAEBERBR CTALNTZHETO
3.0 mg/kg AE/H UL B2 T 2 FURPRER LR MROER - @ E b &,
NOAEL % 1mg/kg fAH/H & L, b MEfiAH&E (HED) (Z#i1% L7 NOAELueD
% . Butenhoff & (2009) O#457>5 0.0047 mg/kg IKE/H & LTV 5 (2 16),

FRIRHRE L FIRIRRILEY (BIEER) OFED

Z v MZ PFOS X% PFHxS #5392 & | MyE# T4 13K T L7223, TSH 1%
AL Uiy otz, Z DX 5728 ki%, PPARa Z{HMALT 5014 F v Y — Al
5l Wyeth-14,643 217 » MG L2 AICbHE SN TV A (Z/E 95), £
D7= NTP (2022) 1X, 7 v MIBIT 5 1iE T4 EOK T ik, PFOS & U PFHxS
73 PPARa VEMEAL 2/ L CHYRIR AR LB L D 2L 7 v U gt SR 2 iEMb T 5
LR D TRRIERITCTH D TRetE A R L T 5, EER. PFOS #5128V
MiET4MEMETF LT v hTIX.T4 7 v 7 a U EfsicE59 % UGT1A ©
mRNA U~VUUA R THIN L TV e 2 E A ST 5 (B 120, 123), Ak
DML OFLIC L D HRIRALE OIS - HE TO R 5
BETHY, b hOIESFEITITIT LA EBEMER 2V E SN TV D (B 124),
AR, AP OHARIRAFVE ANTREAT D4 N7 BITIFEELS MBIV TV D,
t FOMATITHFRBRARLVE ANTT o X v U fEE 7 17 U > (thyroxine binding
globulin: TBG) IZ#5 & L Tk X2 03, KO - sEEM O 1213 TBG
DIEERET, HRRIR A V= 3 8FES TBG @ 1/1,000 L FDT LT 2 =0
transthyretin (ZfEA L Tk SN 5D, TO7D, (Fo@EEO M FARIR S LT
NPT ITENE = A= —FoR L, ZOEREWITE POk 1/10 EIERITHE
W, BRI, o E TS E B GRIRT B AR O 7 v 7 v R A TR
DY BESE OB B &I LI HFRIRA LT O BACEIC XL v . M T4 B
KFLOT W ERERESN TV A (SR 124),

UbkoXiiz, 7 v be~ww A2 PFOS X PFHxS ##%5 L7-BEoIniE T4
EOAR T, F o SRR S0 72 T C 0 HUR IR AR V8 RO TLHEN R G- L
TWDAREMEZ EV, LarL, PFOS <° PFHxS (2 X % PPARa IGMH/b % LT
HEORPEZOFENE D . ZOZLIZXY T4 D7 V7 v VR E Z Rt L,
M T4 fEZIK T S5 2 & ZEBEMICER LSS T2 nw—h, =749
IZ PFOS %5 L78a1E, Mg T4, 18 T4 BT T LRd - 72 (Z R 73),
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—77. PFOA (IZOWTIE, FEEREMW) O RUIRER~DO W72 B I B2 ST
[

VL ED X512, EREWIZE T 5 PFOS KU PFHXS (2 K 2 FURR A /LE
DRI HOWTIE, b M EDORAELHFAT 5 ETHRFAITESHREIH L DD,
F o BT O RMRIR A L E o Ok LRGN B 2 B 0 A B 0 T R A B
T2 6D TH D LHWr SH, T o W Z H 2 BRI IR O R 2 33 2 BRI
(TEERICDLETH D EBEZDND,

(2) &F
@ XHER

NHANES @ 20 sl EOZNNF 8,974 4 %4212, fE PFOS & U PFOA
JE & BURIRE B OBIEN A S 7o, B ol PFOS & PFOA DORFED
EEE (95%CI) 1&. BEMix PFOS T 20.58 (23.63~26.62) ng/mL., PFOA T
491 (4.64~5.2) ng/mL, ZP£iX PFOS T 19.14 (17.8~20.58) ng/mL. PFOA
T 3.77 (3.562~4.04) ng/mL Th o7z, HURIRREOHIEIL, EMEFIZ X D72H
JEE R OV R IR B SE A i B IEE | BAE D FURIRE B O F I OWNWT DT o — BT
Ko, vV AT 4w ZEYRSHT (s, iR, ZEKE, BMI, R, 7 1=
— VABRETHEE) OfER., ZMETIE, Mg PFOA BEDOE 1 LU 2 UL

(<4.0 ng/mL) (Zx3 D5 4 Wi (>5.7 ng/mL) (23T, BED FRAREE B
ARFEOEOBERL LN (Q4 vs Q1 and Q2 OR 2.24 (95 CI% : 1.38~
3.65), p=0.002) 73, PFOS TIIMfERBIEITA Do T, —JF7 . BYETIL,
g PFOS IREDH 1 L OE 2 UL (£22.5 ng/mL) (255 4 WAL
36.8 ng/mL) (2B T, BIEOHRIPEEGHRE L DOEDORE#ELA AL LN (Q4
vs Q1 and Q2 OR 2.68 (95%CI : 1.03~6.98), p=0.043) 3, PFOA TIXPBHH )
BBy o 7= (Melzer et al. 2010) (ZHR 125),

KET A M= =7 M C8 Health Project ™ 20 ik LL EOSNFE 52,296
4 2RI, MF PFOS XU PFOA JRJE & HURR A L€ (T3 EHR KO T4
) KOYTSH OBHEIZOWTHHAE Sz, Mikix 2005~2006 FIZE-HL S 4,
iEF PFOS } U PFOA JREEDFIME (BEMERZE) 1XZE 4 20~50 kD F %
Tl 24.8 (14.3) ng/mL. 91.0 (261.5) ng/mL. 51 %Ll Eo BT, 29.1 (20.6)
ng/mL, 124.3 (380.8) ng/mL. 20~50 % ® 4 M Tl 17.3 (10.8) ng/mL, 52.6

(192.8) ng/mL, 51 LA L et Tl 25.7 (17.5) ng/mL, 98.6 (230.2) ng/mL
Tholz, —MMEET NV EHNZEIRGITZITo7c & 2 A, i PFOS R &
T4 fEORENZEDRHE (20~50 %D B - 80.05, p=0.0001, 51 LA LD Bk -
B 0.05. p=0.0001, 20~50 ED &M : B 0.14, p<0.0001, 51 L LD : B
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0.08, p<0.0001) 23, T3 EBHE & OMICADBE (20~50 %D HME : 8-0.05,

p=0.009, 51 LA LD FYE : B —0.09, p<0.0001, 20~50 KD : B —0.21,

p<0.0001, 20~50 DM : 8-0.17, p=0.0001) NZENENBE NI, —TF7.

TSH i & ORI E2BE#IIA SN/ o T2, F7z, 1M PFOA JBEIZ 2O\ T
1%, 20~50 ik D BHELISND 7 —F 28BN T, T4 EORICIEORE (51 iLL
D BN B0.06, p=0.001, 20~50 DM : 80.05, p<0.0001, 51 kLl Lo
P 0 B8 0.08, p<0.0001) 723, T3 BHER L OIICAORE (51 Wl LD B : B
-0.04. p=0.037. 20~50 DO LM : B —0.08, p=0.0001. 51 LA LD : B
—-0.07, p<0.005) NZNTHELEIN=2, TSH 5L OBICA B /RBEIT A5
7o 7- (Knox et al. 2011) (HHE 58) [FH45],

KE A ~A A D> C8 Health Project DS NMNFE D 5 5, 1950~2004 FEDHIZ
D7p< &b TAEMELE 6 20D PFOA {HYK X 37 7 v o IMEE T < O
BRI PN O K EER L2186 (1~17 5%) 10,725 4 & x5 & LT, I{F PFAS

(PFOS., PFOA }x (" PFNA) B L # T4 &K TSH fE & OBSEIZ >V Cii#
iz, IRl 2005~2006 FIZERE S 4u, 1fijE PFOS & O PFOA & o o
il (256~75 8%—% %A 1) X, PFOS T 20.0 (14.5~27.8) ng/mL. PFOA T
29.3 (18.1~67.7) ng/mL Th o7z, HFARIWRBOFEE, FEEORE &K OEEEE
BOFEZONWTEIT U7 — MIBITHHCHEIC LY RSz, PFAS BE
KON TSH % H SRR L7z ECRIERG ST 21T > 72/ %, PFOS TI3E 1
MU iR BE (0.25~14.4 ng/mL) #EIZ%F LT 4 WA ARE (27.8~202 ng/mL)
BED A C TSH L O T4 O nns@lgz &7z (TSH : 3.1 pIU/mL (95%CI : 0.0
~6.2). ¥ T4 : 2.3 ug/dL (95%CI : 1.2~3.3)) 7. PFOA TI3A &/ E 1L
Lo Te, £70. MjE PFAS IRE 2 BRRHELCERL L, HFIRIRE R L OFIR
BEEREIR TREDBEIC DWW T r Y 2T ¢ v 7 [lRsrtr (s L OHER CEs) %
ITo 7RSS, PFOA TIZIQR = > F 7 2 F3 183~68 ng/mL, DA IZHUIKIRE
A (n=61) M OHIRIREREIS TIE (n=39) L DOIEOREBAELE IR (IR
¥ - OR 1.44 (95%CI : 1.02~2.03) . HURIRFEREL TE : OR 1.54 (95%CI :
1.00~2.37)). PFOS Tl E 7 mIIA 572> 7= (Lopez-Espinosa et al.
2012) (M 126),

7 =1 —h & CIT LIz RIR & HAE R — MFRICEB VLT, 1994~1995 4T
T = W LT 172 fHOREF~7 & %21 B MTE PFAS (PFHpA, PFOA,
PFNA, PFDA, PFUnDA, PFDoDA, PFHxS, PFHpS, PFOS, NEtFOSAA,
NMeFOSAA K UNFOSA) Ji2 £ & REARIMIE M OV 37 F R R A /18 o (IR T3,
e T4 K OVT4) fl, TSH EFONZ T E b O AT A X (KE, FE & OFAH)
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D BSEIZ DWW TIHE X7z, BRI AR 34 ¥ B IZH I S 1, i PFOS, PFOA
S O PFHxS JiREE O R EE) i (BEVERRZE | IREEHPH) 1X£ 21 20.86 (0.47,
6.9~47.6) uglg. 2.37 (0.07, 0.8~6.9) ng/g. 0.55 (0.02, 0.1~2.8) nug/g T
bolo, MG PFAS JRIE% Lloge TAHLL . ZEMIVEIFSHT (& DRI,
REBLO HHPERE - BMI - SR « FHE - 4P - SER T OB & Ol oA - g
PCB R - BEEZ/KMIRE TR L7ofER. Myl PFOS AN 2 5394 2 &
HAERF AR B 13D L7z (227 g (—0.47 SD (95%CI : —0.85~-0.04))), IfLi%
PFHxS REN 2 {F#M7 5 & HAERE RIXHAD Lz (-0.82 cm (-0.40 SD

(95%CI : =0.72~-0.09))), F7-. Ifi{F PFAS R % Llogz T, HURMRALE
> R ONTSH % B AR CA L U ZEHIZENG ST FIRER 113 LR EE & [FRE,)
L7zfEg, fiE PFOS & O PFOA 2 & REARILTE TSH IZIEDBE#E 2 /) L7223,
BEEZIIBEIN o=, —JF, g TSH S IXEOREZ R L, PFOS
TEEEN 2512725 & 53% (95%CI : 18~99%) . PFOA JBE A 2 512725 & 40%

(95%CI : 8~81%) WM L7z, 52, ZOFEICB W T, FIRRELE S KW
TSH 7% PFAS 1< BIC L DAY A XD B LN+ D0 %50 T 5720,
BEAT 3T 24T o TofE R T 2R K QAT 2021 3A B Tl e » 7o _(Xiao et al.
2020) (M 127),

Az —F D3 E— 7T 1980 A IE D 6 VT KERAIHCAREER)
PEH STV & B b d EHRITS 2 DHEH 47z PFAS IZ/KEKRRH T
T<HT ST R 3,033 4 (1~94 %) M ONEREOIFG YLD R 198 44 %
%4 & LT, MiE PFAS (PFOS, PFOA %1 PFHxS) B & HURRS LT

(R T3 Je ONBelfE T4) K& O TSH i & OBIENTHE Sz, Mkt 2014 4F 6
A5 2015 4 12 A £ CoMRBICEILS L, iE PFOS, PFOA X Of PFHxS j#
EOHRAE (5~95 /N—F & A )V) [THRHEOFERTENEN 1~11 KD F
P 143 (17~378) ng/mL, 11 (1.7~24) ng/mL, 139 (12~310) ng/mL. %
PEC 145 (22~346) ng/mL., 11 (2.5~24) ng/mL, 130 (26~311) ng/mL. 12
~19 D H T 108 (7~340) ng/mL, 6.8 (1.4~20) ng/mL, 86 (5~282)
ng/mL, %M T 91 (6~277) ng/mL, 5.2 (1.2~16) ng/mL, 63 (4~231) ng/mL,
20~50 DO HEMT 176 (17~629) ng/mL. 9.4 (2.0~32) ng/mL., 162 (11~
595) ng/mL., &M T 117 (9~467) ng/mL. 6.4 (1.0~25) ng/mL. 93 (5~414)
ng/mL. 51~94 KD BT 274 (22~850) ng/mL. 16 (2.2~43) ng/mL. 274

(15~790) ng/mL, %1 335 (14~903) ng/mL, 17 (1.9~49) ng/mL, 312

(10~921) ng/mL Th o7, (GYHlE & IG5 YA bel U 72 /G . 1~11 ik
O IMIEEERE T4 5 GRS OREEIRE) NHEREMBCTHEICE ST, £
AULAS DAL CIIalE s T4, 528k T3, TSH EICA B /R 2EIT /o T, HY
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2BV T, I PFAS ¥ & HURIE A LVE A Lloge 2 L CRIEIEIR BT

(M R B AR L R EEAS 1~99 /S—F & A L DOFIPAS DT — & [T AR
% O BMI Ciii%) 217 - 75558 51~94 w0 BYEIC B T Mg PFOS, PFOA
K O PFHxS & L it T4 5 & OMICIEOREAE R Sz, Lo, Zhlh
SEOFIREE TIXBENFRD DR Do 7o, Lot TIX A TOFREETIME PFAS /;a
L TSH K OHERIRE LY LUl & O S 7 B i%@ S ho iz, 15Y:
D 1~11 5% 0 FH RIZFB W TG PFAS R EHIINIC X 258k T3 i 0)1&1‘1@?
12~19 %D B IRIZ T TSH E DK FEE A3 A %nm) TRTIEZnXH7%
X722 72 (Li et al. 2021) (ZHE 128),

AZVT DT =3 NHFIZEWT 1960 FRE 1D 50 FLL EIZH=0 T3
MHPEH S 72 PFAS (Ff12 PFOA) [ZAGEKRRE TIE< EE iz, 14~39 %
D 21,424 4 (14~19 7% : 6,536 4. 20~39 % : 14,888 £4) Z %[5 L LT, I
1% PFAS (PFOS, PFOA, PFHxS & PFNA) /& & TSH fifo BS# 34 &
iz, Mkix 2017 47 1 A LRI I8 S -2 Rpc Bl E v, 1iiE PFOS,
PFOA K O PFHxS JEE O HFgefli (25~75 78—k % A L) 1%, 20~39 DA
PETI% 4.8 (3.30~6.9) ng/L. 58.3 (25.10~114.3) ng/L. 6.5 (3.00~12.0) ng/L.
Tl 3.00 (2.00~4.4) ng/L., 22.80 (8.80~49.5) ng/L. 2.20 (1.10~4.3)
ng/L. 14~19 %D BT, 3.60 (2.50~5.30) ng/L., 45.30 (24.50~79.62)
ng/L. 3.40 (2.00~5.60) ng/L. %4 Ti% 3.00 (2.00~4.4) ng/L. 33.30 (16.30
~58.7) ng/L, 2.40 (1.30~3.9) ng/L Th -7z, —MILIEET VI X 55047

(FEHn K OWPER CREE) ofER., Wi o PFAS 28\ C b 1M TSH fE & O fF
E2RMEME I b o 2, 1fLlE PFAS #2E o IQR #IM2%4 % TSH O %4k,
FIZOWTHABRBEHEME XA SN o T, Fi2, akh— MCERIREE T
HRAR DIBPEIRE D H CH SN B > 72 20~39 1% 89 4 M N 14~19 % 135 4 %
INZTHM L7231 PFOS, PFOA (¥ PFHxS & ® IQR HIMNIKI4 5
HPR IR B D 38 IE M OB IR OIS A B2 BE I B e o 7o, 72 BAMNIZE
TIEMIE T4 EITHE ST (Gallo et al. 2022) (B 129),

bE A % T ¢ OFLIR 2 AR — MBI L7z 392 $HORET-XT (REB O - H e
Fln R 311 (7.1) #%) ZX%RIC, Mg PFOS & O PFOA JiREE & HR
BRfEiE (TSH., WEffE T4 8) & oBERNHE SN, MmiE PFOS &1 PFOA &
FE VR IESR TP~ SO T PE 1B LAPNICER M U 72 B R CHIE L, Mys i E o
Jufl (95%CI) 1%, PFOS T5.2 (1.6~12.3) ng/mL., PFOA T 1.2 (#H FIE

_(LOD) ~3.4) ng/mL T& - 7z, FARBRFEAE DR EE AR (Il 11.1 )
ORI OE% 4~T7 B B ORI SR U 7- MR THIE Sz, s L7z
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ECEARER ST (RO HPEFE, fEikaio BMI, HEERE, #E. FRERH
R, MEREOEEE, IF N PFOS, PFOA, TSH & Ol T4 it i o> £ ifi 5 1
THE) ZIT-o /R, BHARIMIE PFOS R & Rl TSH fEIC A O BEN A 5
=3, FLE O TSHE & 1T EOBEN A vz, Lo L, BHAMmE PFOS,
PFOA JREIIREEL., FLIR DR T4 8 & B2 R S 2o 7o, BHAMLTE PFOS i
JET 4 BRI  EBEUF AT (ERRENS AT & RIER OB HTIEE) 217 - 7o R,
551 UAALEE (1.5~8.5 ng/mL) (Zxf9 5% 4 Wikt (7.0~16.2 ng/mL) @
FHAMIE TSH DAL (p<0.01) K ONBMET (p for trend<0.001) 234 541,
FIE I TSH E X MME R %2 7~ L7z (p for trend=0.024) (Kato et al. 2016)
(31 130),

AHHE R % 7 ¢ OALHFE 24— MISM LT 701 MO RFX7 (RO FE)H
PEAEH (FEVE(R Z2) : 30.7 (4.4) mk) ZxfAIZ, 11 fEo MmiE PFAS £ % (PFHxS,
PFOS. PFHxA, PFHpA, PFOA. PFNA, PFDA, PFUnDA, PFDoDA, PFTrDA
J N PFTeDA) & i HRARFEEE (TSH, ##fE T3, b7k T4, HUHIRARGUA (Bt
HORIR~ VA% o & —BHiR (TPOAb) fii, Hi¥A v w7 U o Hifk (TgAb)
i) & ORI S, M PFOS. PFOA } (8 PFHxS 3 | T 4E4% o
~%H (28~32 ) (I L7 R CHlIE L, MAERE O Rl (FEEH) 13,
PFOS T 6.21 (1.15~30.28) ng/mL. PFOA T 2.00 (<0.2~12.37) ng/mL }
O'PFHxS T 0.31 (<0.2~1.77) ng/mL T& > 7=, FUIRIRFEEE O X EIR )

(P (FGPH) 11 (9~13) ) (CERIM U 72 WA M OV IR AR CHllE S v7z,
F AR 254 U CIERRIENR AT (HEF#ES, HPERIE, (EURRTO BMI, #F.
M ONCHEHR H ORI K ORI CHiHE) 217 - 7558, 4E PFOS, PFOA, PFHxS
N O PFAS IR & BRI, s i ooiiERfE T4 5 & OBhEIIFE S b -7,
L2 L. 14 PFOA 2 & fHA I TPOAD lilZ & DOEIHE N A & 17z, HLHARAR
PURBYEEMECRRBIMET 2 & BEMEREClImsE PFHxS 25 L 78 T3 fEiC 1ED
B3 HAVTE S, B IERE CIEREE LA B V7R o 7o, [T i oD IR BRFEAE &
B & W O VERINZFRAT 24T o 7o s F. B T3 PFOS R & IfHr o TSH
ICIEOR | M4E PFOA JR/E & TgAb il DBIEN A LA, R
WIRPURBGHERE TV 374D PFAS 23 FREIZ DWW T B> TgAb i & DB
BT BN Do T, W TIE, BEBLOHT R RIRGUARRSERE TlIm T PFOA R
&I o> TgAb i lZ 1E O BE# N A B 37223, FLEIRARPUA TREANE L e nWiGE
(ZIEBEE T A /ey o 7-_(Itoh et al. 2019) (B 131),

19 AKWFFEOGE O FURIRARNE & LV O 5 TABRIEFEHE ORI L D & KEho72,
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B - ERREE S E
EEORURIRA~ OB 2 b LISRMiE 2 5 H L T 8B 72h» 72,

FRIRMEEE L BIRARRILEY (B DFEEDH

KE, AXVT, AV =2—F BT, KEKEDIHYRIZ X > CTHER
F£D PFOS & O PFOA 1TIF < #& S V-8 & kP52 | g R~ V€ | TSH

DENTLNT-, KED 7= A M= =71 C8 Health Project ®xf
LEITB T, MiER T4 280 PFOS KO PFOA D H M E -~ T L
7223, TSHIZZEAL L 722 12(B MR 58), KE DA A AMOT 71 o IMHLGE T,
BEERIZE VT, M PFOA JRJE & T4, TSH IZBH#IIFES LR -T2
(] 126), A X VT DT =3 MG OKIEKD PFAS {5YME Z - 7z ik o3
Rz Wil PFOS, PFOA, PFHxS /& & TSH ORI BIHIIFE D Sz h»
S72(BM129), AV —FT OB RE—HITFOKIEKD PFAS (543 Z -
MR O RIC B W T, i PFOS, PFOA, PFHxS 2 L 7 T4, bEHE T3,
TSH fEIZBIEITFE SO SN /e - 72 (B0 128), LLED X 512, EMERE O
< BxEZT-EMIZBWT, MiE PFOS, PFOA, PFHxS I/ & HRRIR A /L&
LUV T TSH & ORI 72 BT b ive o 7o, Bl oA —i
DOXRHETIE, MK T4 O TSH OHMABIER S0, JFIEMED
ISR T OBRICHE Z 2 g T4 OKT & TSH oL X872 52t Th -
770

EREE S BEEZIT TRV ERR A Z x5 & L7oiF%E ik, K[E NHANES
@1mm~mm&$®7~5%ﬁu%ﬁﬂﬁ?:&ifimﬁdTOA%W BMHETIE
PFOS IRE D 4 WAL T, BUED FIRIE B DA FI= & IEOBENTRD bz
(M 125), L2aL., ZOWFSEIIREWIZE CTH 0 . 50 & Lot TR B e
> THY . PFOS kT PFOA X< BRI 5 2 5 8 2 53 2 121X E &
DA+ TH D,

RER DO HFRIR AT o LU B U CIREBRAIICZ < OFHERHRE 0N B 5 13,

= B —if s CORAET, EWEMPME\H@Aﬁ&k%mﬁ@T&ﬂLk@%
(CIEDBH NGRSO HAVTZAN, b T4, b5k T4 5 & OBEIIERD SN2 hodz, 72
. PFAS X< BT L 2 MARREIRT 2 FRIBEALVE L2 Ko TR AT
REDMZ DWW TSN T 2 i L7223, AR RIIGONR -T2 &0 b,
PFAS IE< BT & 2 HAERHAE O FIXHRRA LVE VLTI T 2
CERRATT TV A (B 127),

ENTIToONTcAtEEA X T 4 THRIEA~OEENTRNTWDH R, B E
b (2 1{F PFOS, PFOA KU PFHxS i & e T4 fi & oD RN BAfE 72 BE L 1 358
D HILTWRVWE 130, 131), TSH fEIZ DUV Cid, ALIR =2 A — b TIIRHA IO
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PFOS IR & R ORI TSH BN ADBE Z 7~ LAER 4~7 AZOHIRD
TSH fEIZEDOB#E 2/~ Uz, byl 24— Tk, ORI E cduiR ik L7
Bt %ﬁ%ﬁa#%&iﬁwlﬁ#%%iﬂt WCoI ffFHy o
PFOS /% & TSH fEIZ EDO B E NGRS H iz,

KERA N THEE ST PrOJect Viva Cohort (28 TH, FEHAKIMO PFAS
BREE L HURIRA LE L ULICBE X 2 o 7o b DD, TPOADb FEERE T D Rk
BoiMiE PFOA- O PFOS #RE & fHAIME TSH ERNAOREAZ R L7-(B ]
182), 2D X 512, FERORRIRE CHURDOF I L - THRIR A LE X TSH

DN R B[ RetEn H 5 23, PFAS 1T < BN REELO IR A c bk 1~
IED XD B E RIFTTNIHONTIE, EDREONTEY, £/, O
F%%%ﬁ T TR, uim*&#% PFOS. PFOA X Uf PFHxS DJif

VEHNE < B AAR 0 R BRFERE 12 5- 2. 2 B A S 3 2 1 XS A A+ T

»H D,

(3) FIRERMRE L BIRERRILEODE ESD

%M@%ﬂﬁ ZBWTIX, PFOS X% PFHxS #5377 v MZBW T, Mg
T4, FEHE T4 ENME T T2 2 EBMEIR TS, L, —fEiczh L
L CTH LD TR A LVE S Th D TSH HD 5138122 éirbm\m\
F£7-. PFHxS #5377 v MCBW T, FURARER BRI o IR, @k
RAERDELOBRELHINBAN=ALIARHATHS, LL, Ty MEDTF -

W3 2 il BRI AR LV E REEIZOW T OREROMEIIL, LLFD X 5
REWCHEEBETDRNENRD D, ZHETIC, FomE T UV A F v Y — LA
&Egiof%m@T4ﬁmﬁ?bﬂmH@HQMLﬁm:k#%\H%&m>
TEMHALIZ L D T4 O 7 V7 v VR A ORI X > Tl T4 E3MK T 5 Al He
RSN TV, FolmETIE, & bOMmiEPICIEET D FARIRR LT 4
BHRITETHD TBG BIEIE LW, MiEF TO T4 2 T3 O 82
RO 1/10 &L, AT - B CTIHIE T T4 2 L5 Ofad 217 O AR
RENEM LT M EIC L - T, MiE T4 ENME T LT W &R BTN
Do LI T, P o WELUSNOEBREM TCOMANEE L 72BN, W=7 A%
JMZ PFOS Z# 5. L CHiMjE T4 EITE T Lo o7z, BLENG, EREWIZE
7% PFOS KO PFHxS (2 X 2 HUIRIRELE o ~DEBIZOWTILE MIHME
AlREZ2 IM3E T4 EOMK FIZBE I 2FEEIZ Ly, —J7. PFOA ([Z oW TiE, Bk
i D BRI~ D BffE 7o e BT BIEL S LTV,

FEERFEIC BT, TR AERSC/AKIEK DGR & - - Mk o K%
WY IR O PFAS 1TIX< @& S EMICB W TH G PFOS, PFOA XX
PFHxS B & FARIRAR AT LV T TSH & ORI /2 BIEITF8 0 S
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4.
(1
@

a.

o, FIRFEOFED —EHOMEFITBNT, T4 X° TSH OO 07 nis
RO BT, JRIEMEFLRIRBERE DR T IRF D My 70 B D R 2 — o (T4 DR
T & TSH o) 13RS o7z,

KIE O — N THURAREERAR TAE & OB#E AT~ =23, o8k
DI HENMITFRD LTV, 72 r—3F 5 TORRE SR E LAY
T, PFAS IZ< BL~/WZG U (HAERMBREOR FITFEO btz b oo, BRI
RIVE LV LoUL & OB BIEIIERD HIVT, BT O R b H AR (R
T & FARIRALE OB DITFATE o ST T g, 72, b
2B F 4 TORRZ % L LIZiEICB W T, PFAS 1T #IC X 2 R o HRR IR
HOHURMEOZ A BIE STV A A, BEIR & &I G iERE T4 & OBEITR
BTV,

VI Ed X 91z, PFOS, PFOA } " PFHxS ~D &g E X< fE %2 -8,
—REMN K ORI 268 & LT E RO W Uc BV T HRIMERED IR T
T LD R HRIR AR VR U LAV OBRERR LIRS VT W Ry, Ee —E
Ot MEFIZET 5 T4 8N, REEOFREE CiikoZib, 7 > MEFofH
ORI VE SR DOEE, EORRPKRMHADTGNL FEIN TV D,

LI b5, PFOS, PFOA KON PFHXS IO\ TiE, ALIRAREHE K SRR AR A
JVE VLA ASDFEEIZOWTIEL, HAND R ETRERIC—EBMWER W2,
(BN D L ETIEE 2 WV E W Lz,

4%E - FBAE

) ENELER

XHRIEER

PFOS

CD-1~vx (H#ff, & 10C) (2 PFOS (# U v AHg) ZEHRE 11~16 HE T
O (0, 0.5, 2.0, 8.0 mgkg (KE/H) L7=f5%. 2 mg/kg (RE/HLL ED
BHGRICB W TR C o, HAFROKR TR I, £2, E<HERIC
$tLC. RERORERD (EE 15~17 B HICB W T Kruskal-Wallis test T
p<0.001). ME#E (=0.5mg/kg) LRI (=2.0 mglkg) DIRED HEKFH 7R
b (p<0.01) K ORI E &/ EEOHEKANBE) (p<0.01) BNEiLEIN
7o MEMEAHAR CIXBEMEZ LBl Sh, HEmEIIHERFOITHEN L, S
Sl2, FugrF 77 Y —RALELTHS mPLII, mPLP-Ca, mPLP-K ®
TERE 21T 5 mRNA & ORHMAIMIERE X, HEEKFHNRETZ R L, 2hb
RIVEREERBEEOEIICIEDEEN A Lz (Lee et al. 2015) (B
133),
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Crl:CD®(SD)IGS BRVAF®Z »~ ~ (#ftife) (2 PFOS (# VU 7 A : 86.9%) %
BHT 5 2 HAVETEEERB (Fo: 48F 35 T (95 10 PLiT4Esz 10 A B IZfiF
H) . Frp: &8 20~25 I8) #4177, #E Fo 7 > MIAE 42 HFid» & ZZEHH

(K 14 Hf#) £ T, MEFo7 v MIZEL 42 BRIOHHE 20 HEE T, R
Z v MIWE 22 B B2 O REMIM (E#%K 90 HHENOARK 14 HIA) £T, #f
Fi17 v MIWE 22 H BN ORZRF R OWEE 20 B B £ T 2nEfEn# 5 (Fo:
0. 0.1, 0.4, 1.6, 3.2 mg/kg {A&H/H, F1:0, 0.1, 0.4 mg/kg KHE/H) %1T-
7=, WEL 21 B BH O Fo 7 » MZBIT 51l PFOS JE O 4 FEAER ) 1%
0.1, 0.4, 1.6 mg/kg {AHE/H &% 58T 5.28 (0.358) pg/mL, 18.9 (1.30) pg/mL.
82 (17.5) pg/mL Tholz, ABROFKR, 3.2 mgkg AHE/ARGHETIL Fo7 v
FOFERENBA L, F17 v M3AEZ 2 BEETICe2THRELE L2, 1.6 mg/kg IR
F/ABERETIZIFL 7 v N OB F TOAERLHAFKREOR T, B E T
OREIENININH], REIHIOEIE L L CHEAOBROEN GHREEL Y 1.6 A).
SEHEY KSTOEN (2.2 ), BIROEN (1.4 B) E08l8 3z, 0.4 mg/kg
KE/HBETIERRRODLT N (0.6 H) BADNERD NN HFERZEL ITHL S
U9, NOAEL /% 0.4 mg/kg RE/H & Sn7c, F1 7> D 5 5 0, 0.1, 0.4 mg/kg
RE/HBEOADLZEICHN G, Fo 7y NOAFER, HARMAEIT 3 #ETEN
72Tz, 0.4 mglkg RE/HHEGRECBWTHA%R 7THHEH & 14 H BHOKRENIE
BHHE L LR THEIE o723, BEALFRR (21 HE) CIIAEEIER» -

(Luebker et al. 2005a) (ZH& 134),

Crl:CD®(SD)IGS VAF/Plus®Z v b~ (i, 4Tz 21 H Bf#RA 48 8 DL, HHPERE
AHE 20 L) 12 PFOS (B U U A8 M 86.9%) % 2ZBCAT 42 H AR D # 5 (0,
0.4, 0.8, 1.0, 1.2, 1.6, 2.0 mg/kg KEH/H) L., RLEKEZ » b &Z/HE, KL
BOHAR (kK 14 B KOMENR 20 HE T (21 H BIZHET) SULHPERHE 4
HHE TR EZMkG Lz, TOME, 0.8 mgkg (KE/H LI O & ERECHEMR IR
OFEfE, 1.6 mg/kg RE/ AL EOZEGRETIIMIL 5 HEETO F1 7 v MEFR
DIRFABIEE SN2, 2.0 mglkg RE/HLLEORGRETIIATO Fi1 7 v NH3H
A5 AETICTHLE L Foo v hOEIEZ M LT~ (Luebker et al. 2005b) (&
A 135),

b. PFOA

CD-1 ~ v A (M, %8F 9~45 L) |2 PFOA (7 > &= LM : il 98%LL )
IR 1~17 B £ TREA#& S (0. 1. 3. 5. 10, 20, 40 mg/kg {KH/H) L. %
V244 18 BT BTG D 7= DI VN -, F DRE 5, A Gl L L TR -
e WL DN (>5 mg/kg AR/ H % 5-8F, 40 mg/kg R/ H & 5-FEX 2 TIRIN) |
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Sy iRIEIE (20 mg/kg (RH/ H & G-HE CRAY-HIBIE) , #ABMEE L TR - UKD
JEREEE (5~20 mg/kg (KE/H &G . /NIJE (210 mg/kg RE/ A 58 K&
O b (Mg ore. BFE. PeE. BHEE (20 mg/kg &/ H&EHE) . Al
& R OFREIE (1~20 mg/kg (KF/H)) BBIEEINT-, SDICHER~DE
L LT 5 mgkg (RE/ALULEOERGEIZET D EFRK T OM, FEEREEL L
CHEFLIF £ CTOMRERIINIME (>3 mg/kg KRE/H &SR, BIIRELE (55 mgkg
(REE/ B BEGRE) . OB yEERI L C1 mg/kg (KE/H#E5RE) SREESh
72 BREBERIEIZ OV TR, RIKHED 1 mg/kg (KFE/H 58T b iR
WAENRO S, AREKENRRIS TR ho Tz, —J7, R, BEEoEHEE O
HALERIE S 1 mg/kg RE/ R GHEN OO b, 10 mg/kg RE/H L EOFR 51
THVFRWEENRBO LT, 2 DOFERICESWH T, PFOA @ BMDgs &Y
BMDLos I%, HAEROAEFR (EK A% (PND) 23) ZfEiEE LIch613 2.84
mg/kg R/ H KO 1.09 mg/kg (KE/H . HAROKEET (PND23) #1655 L&
L723A1% 1.07 mg/kg KE/H & 00 0.86 mg/kg A&/ H ., BIIRZ4EIE L L=H4
1% 2.64 mg/kg (RE/A KN 2.10 mg/kg KE/H LR bz, —F. HBHEiEOF
b D 2 & L=%a13, pili e 24 0.889 mg/kg RE/H KT 0.643
mg/kg KE/H ., HBIETENZN 0.958 mg/kg KE/H KO 0.616 mg/kg K/ H
&L 1 mg/kg (KE/HLLFOENRD Sz (Lau et al. 2006) (ZHH 136),

C57BL/6/Bkl v 7 % (#ff) |2 PFOA (i 96%) % AZhL - A% 1~21 H
IREEA 5. (0, 0.3mg/kg (KEH/H) L, IS AALKPCITNPAEDOFi~U A (%
BE5UE, 13 2°H HOWEYHREOASRE 10 J8) 25l L7, X< @\RED 17 A
HIZHT 5 KRG & IEE OFFEERE, OB, K50 I %7 VEE DR
B (13 7> A H : p<0.01, 17 7°H H : p<0.05) »#EL S 7= (Koskela et al. 2016)
(& 137),

Kunming v 7 A (#ff) |2 PFOA (MiEE 98%LL 1) Z 4Tz 0~17 H F THlfil#k
O#45 (0, 1. 2.5, 5mg/kg (K&E/H) L7=fER, 5 mgkg (KE/H &SRB
TFi~7 % (M) OBEILE (PND 7~21) (BT 2 E1FBOBD BB bz,
Fo. Fi~v v 2 () IZBWTOREERBE 2 "R MM Ok | /oy E s
W OYEK (=2.5 mglkg KE/H ., p<0.01). &/ b VMO, KFDHD
KONHE (Bmglkg fRE/H) DB S -, 612, PND 21 2B 5 M7 A
N AT\ AlOIE T (=1 mg/kg A5/ H  p<0.01) .PND 21 {ZF1F 5 K550 Dlk1-
Dio3 A > 7'V T 4 v T BIn T HEOERES T (Gtl2, Dio3, Rian) ® mRNA
sV (=2.5 mg/kg (KE/H, p<0.05) 2#@lEZ2I7-_(Song et al. 2018) (&M
138),
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Kunming ~ 7 A (8 #Hflin, WEKE) %kl S H 7%, PFOA (MUE 99.2%) %L
BR1~17 B £ THEOUKE S (0. 1, 5. 10, 20, 40 mg/kg (K&E/H) Lz, ZOfE
B R 18 H BICR W T 5 mg/kg A/ B LL_EOF 55 T+ R (p<0.01) .
10 mg/kg (AHE/H UL EOFGRETHRITEER D (p<0.01) K& OB A7

(p<0.01) N EINTZ, TEICBIT L7 R b— AMBET A EEFIZHN
Lz, £, TR M= AEHERFThH D Fas, FasL, Caspase-3 XU Bax ®
FEICBITARENEM L7 (Fas : 5 mg/kg KE/A UL EOEERE, 2O/ @1
mg/kg (AE/B UL EOEHHE, p<0.01) —J5, 7R b— AHHIAFTdH % Bel-2
OREUIME T L (1 mg/kg (RE/HLL O 5#, p<0.05). Bel-2/Bax Hidk
B & bl U O L7z (1 mg/kg (K8 H UL EO#E#E, p<0.01) _(Liet al. 2018)
(%1 139),

CD-1~7 A (M, &#E 13 5) 12 PFOA (7 &= A : #iE 98%LL )
IR 1~17 B £ TRA&E (0, 0.3, 1.0, 3.0 mg/kg K&E/H) L7-, HETH
HOERE F1~ 7 AZ81F 5115 PFOA JRE ONE (FEERA) 1%, K& 58
DM T<20 ng/mL, 4,980 (218) ng/mL. 11,026 (915) ng/mL. 20,700 (3,900)
ng/mL. #T<20ng/mL. 5,940 ng/mL. 11,600 ng/mL. 27,050 (1,550) ng/mL
Tholz, RBOFER, Fi~vv 2 (M) [ZBWTEREHRILIREE A 27 O

(=0.3 mg/kg RE/H#58E. PND 14 XY 21 128\ T p<0.01) A b, A
a7 OWAIE 12 i (PND 84) % Tiikfi L7z, ABROKRERE T, Fi~
UADKREK IR I N otz, £72, Fi~U A (W) OFFlgfExEEO
HN (=0.01 mg/kg RE/H & 58, & (PND 7) : p<0.01, # (PND 7) : p<0.05)
DEIZEINT, B, RO~ AZBITF2MA L0, JR~DOEEIT CD-1
<~ ARIHE R TH DA REMENH D & L TCd  (Macon et al. 2011) (B
140),

CD-1 ~ 1w A (M, %8F 4~10 [B) |2 PFOA (7 > &= LM : il 98%LL )
Z 3HEIZITAEIR 1~17 H £ TRl A& G (0. 1. 5mg/kg (KHE/H) ., Bl 2 #f
(IR 1~17 B £ Tl b (0, 1 mg/kg (AHE/H) K OHERKIZ 5 ppb
® PFOA Z@Uk# - L7z, 0. 1 mgkg {KE/H O PFOA & 5REORES~ 7 A )
LAFEFNTE Fiv U A, EHICF~ U X2 bfkkeIC 5 ppb @ PFOA % 8K #
A28 A45% Tz, HE22 AtED Fo~v v 2 (BH) KO Fi~v 2 () 128
5 1ME PROA B O ME (BEHERRZE) (X0, 1. 5 mg/kg KHE/H. 0 mg/kg
{KE/H + 5ppb. 1 mg/kg {KH/H + 5 ppb 58D Fo~ 7 2T 4.0 (0.3) ng/mL.
6,658.0 (650.5) ng/mL. 26,980.0 (1,288.2) ng/mL. 74.8 (11.3) ng/mL. 4,772.0
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(282.4) ng/mL, F1~ 7 A2 0.6 (0.3) ng/mL. 2,243.8 (256.4) ng/mL. 10,045

(1,125.6) ng/mL, 21.3 (2.1) ng/mL. 2,743.8 (129.4) ng/mL Th -7, &F
o, HPE22 A%D Fi~ v X (BE) KO F~vx (R) 12817 51iE PFOA
T pE O S (BEAERRE) 13 GRED Fr ~ 7 2T 2.0 (0.6) ng/mL. 9.3 (2.6)
ng/mL. 18.7 (5.2) ng/mL. 89.6 (14.5) ng/mL. 173.3 (36.4) ng/mL, Fs~
7 AT 0.4 (0.0) ng/mL, 4.6 (1.2) ng/mL, 7.8 (1.9) ng/mL, 26.6 (2.4) ng/mL.
28.5 (3.7) ng/mL Th -7, BEROFER, F8 (Fo) v~V ATIX, 2TOERGH
THIPE 22 BEOFAMOTEEA a7 DIEREHEL Y @mhrolzZ Eonn . RO
W = 2 _RE AR OBHENIH SN b o L ERENT, . Fillfivc 7 2T
X, ETOEGHTHARIEER 2T OIRTABEIN, LrL, 2 ToR5H
TFe~ U ZADfEH (PND 22) £ CTOREMMAIEH ShiRnolcl &b, Fi
M~ 7 2B T DRI ERA 2T DK TIX, TO%ORIEN LT Fe
VU ADRFEIE IBE Lol L BRI N, Folfi~ T A TIIETO®RE
BECPND 42 IZB W THMRREA 27 OIK TR =23, PND 63 IZI33ER
B DR a7 oENRL rolc, B8 (Fo) ~ 7 AZH T DM OEREIZAL
&L ZOR (F1) w7 RZBT IR EOE(LICEESE | PFOA OIEIRIX< #
IZxf9° % LOAEL 7% 1 mg/kg RE/H &R S 7= (White et al. 2011) (&8
141),

CD-1 ~v A (M, &8 8~19C) KO CHTBI/6 ~ 7 A (M, £Hf 2~10 JL)
IZ PFOA (7 &= A fE 98%LL ) #4LHE 1~17 B ETRRO&KES (0,
0.01, 0.1, 0.3, 1.0mg/kg {KHE/H) L7z, HFE 21 H%ZO Fi~ v XZEB1T 510
15 PFOA JRE D4 (FREMERRZE) 13, /& 5HE D CD-1 v 7 2 T<LOQ. 74.8

(16.9) ng/mL. 457.3 (91.0) ng/mL., 904.8 (131.5) ng/mL. 3,119.0 (396.4)
ng/mL, C57BL/6 ~ 7 A T<LOQ, 26.1 (19.0) ng/mL, 247.1 (11.4) ng/mL,
891.3 (528.7) ng/mL, 2,141.67 (666.8) ng/mL TH 7=, RBOFEG, CD-1
~ 7 A TIL, 0.61 mg/kg AH/HLL EOFEGHT, C57BL/6 ~ 7 A Tl 0.3 mg/kg
{RHE/H UL O G#ET PND 21 LIBICEBT D IRERI IR E A 2 7 O &K
72 (p<0.05) 23388 H 7= (Tucker et al. 2015) (4 142),

. PFHxS
B BT A_EHAIE o7,

By - ERBEER DM =
EPA (2016a. 2016b) |X. PFOS {2\ C. Luebker » (2005a) ®5 v K 2
HACAGE « ARG, REWOKRERDIZH-S< NOAEL % 0.1 mg/kg
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{K&/H & L. NOAELugp % 0.00051 mg/kg {A&/H &k TW\W5, £7-. PFOA
IZ2WTC, Lau 5 (2006) O~ 7 AFRAFERBR G, MR ORI &L O
FRHE OB EL D> CrED A ORI D LOAEL % 1 mg/kg I
H/H & L, LOAELuep % 0.0053 mg/kg R/ H & 3R> TV 5 (B 25, 27),

Z D% OME (EPA2023a, 2023b, Draft) Tix., PFOS @ LOAEL % Lee &

(2015) DOIEROKER NN RDT —H 05 0.5 mg/ kg KE/H, PFOA ©
BMDLossp % Song © (2018) D VR EWW) D AFENAR DT —Z 25 12.3 mg/LL
ELTE, BT EL L b EERT Y KRS v b Lo o 72(50 47, 48),

EFSA (2020) 1%, KEE O PFOAZ LD 11tkﬁvr7X@xLﬂ7%§véﬁ?fﬂﬁ% EE
1] Iy D e NN D N

m%%%%mm 3 ﬂiﬁ;—z%‘f Flvﬁxmt‘ﬁ@
FRIZRERY 2R M 23 > TH Fo v 7 A OAAFRAR TR E I N 1%
Do oTeZ & (Whiteetal. 2011) . ~ 7 AD RN K 5 szt i@?‘éﬁd(%
S, FTRLUANTIOL D RFRITER SN TN LD, REIICITEE
IR RIRA VN EE Lo T2 (B 1),

FSANZ %, PFOS {25\, Luebker & (2005a) @7 v b 2 fARAESE - 3§
AFMERBRN G, Fo 7 v b OREININGENCHE-S< NOAEL % 0.1 mg/kg AR/
H& L. NOAELnED % 0.0006 mg/kg AH/H & RKDTW5%, £z, PFOA I
W, Lau & (2006) O~ ZA3AEFERB D, WEY OKREHMMENIZ LS
< NOAEL % 1-0 mg/kg {A8/H & L. NOAELugp % 0.0049 mg/kg {A8E/H &K
DTS, 70k, PFHxS IZOW T, [if%— HERE (TDI) RO d+4;
TREHIIR N E LTV D (B 32),

ATSDR 1. PFOS 22>\ T, Luebker & (2005a) @7 » b 2 HACAGHE - 3
ARG, F1 7y NOBIREIEE Fo 7 v N OEREHEMIEHNIZE S
NOAEL # 0.1 mg/kg {A&/H & L., NOAELngp % 0.000515 mg/kg A&/ H & H
HLTW5, £7-. PFOA Ic>W\ T, Koskela & (2016) DO~ 7 254 TN EABR
NG, B~ DEEICHE-S < LOAEL % 0.3 mg/kg {A#/H & L, LOAELgngrp %
0.000821 mg/kg (AH/H L HH L T\ 5 (2 16),
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Q@ 4£JE - EE (FHYHR) OFLDH

PFOS Zitlr~ 7 A XL T v MIEET 2 R T O, HAEROAEFR
SAFHAEROIK TR Hiv, PFOA Zilik~ 7 A& 5-3 2 & IO,
HAERDAEFRDOIETRRD T,

PFOA %4t~ o A 53 % & WEMW) O R EIEININH . HEo VB 0w 55
BERILEOZBIENBD bz, £7=. PFOS 4R T v MIPe5-7 2 & BHIREF
HOBENFEOREMH, PFOA Z ik~ v 2T 5+ % & BB LS DRl R
FRD BTz, AR OREHINMH R R EE 2 Z &K 5REIL, IR,
HARODE T2 ZTRELFEL, H2WVIMEWERGRETH DL Z ENELN, *
7=, FHAIMEH PFOS KT PFOA Xt N TALNTWDIMAFREE & TRk E
<THERHY . B MTBITDHAERMAEOR T LFEFNICH LD Z LT TERVG
DEBEZOBND, MEREDOIED 9L BRI ZIT L7k IEH O PFOA X< #
(2 K 2 HEDEL R 4y Bl B LA DN AT B OM& R D FEHEE OB (LB IE X, AREEHE N
P CBIIR BTS2 — SRVWVRBENLEZ > T2 b, &b fE
BEThDEMESNTND(E 136), 7272 LA TIE, BEO R 5Bl RS
IR ERE TR OMEZ > T2 &0 D, 2 OEE % v 72 BMD, BMDL
RO TR, —J7, PFHXS ([ZoW ik, EBREMW OANE « FAE~DHME
BRI I TV,

VT ADREIZ L - T, REEELZ LT EGRE LV ERED PFOA O
BHIZX Y| Fillfi~ U X OFARO T RER) 72 3 MH DN BIEE S viz, FLIROFEEN
il s s L RILEE, HAEROREMHAE Z 2 /RN fER Sz b o0
(M 140), Bl S NI OB 2R R EEIMHIC K > TR O A& 23
ZHZ LIl (BR 141), 7o, YU ADRMAENKE N &b R HEIME
AT ERTH D, FMRFEEIMHDE Z 28T IO THBAMIZITZR > T,

LU B2 S, PFOS KON PFOA & & ICARRBIMIC TR N 53 % & . PFOS T
IR IRFET O, HAROIK T, HARMAEOR T, IR OENE, PFOA
TIX AR OEREHEMNIEH], BACEIEED G Z 5 2 L2 OWTUIEE O HE 23 [
ROFERZRL TR, HLOMN TRV EEZ NS, 72720, PFOS KO
PFOA @, RIS &l = 3 Fe 5 I b U CHA IR O R FE NI 2 & = 58
HBEENFL, HDWVIHEWERGIBETH DL Z LNEL, FI-fHERMES PFOS
J O PFOA IREEITE P TH LTV DOIMHIRE & IIRE TR H D, B MC
B HHAERKEDK T LERINICGHLD Z LIFTERVBDEEZOND, — .
FRENE S5 OB AL IE (LR EHDIN N IO BH R AL X 0 RIR B Tl 2 2 S 70 BOUG
ThodZERRESNTND, LrL, PFOS KT PFOA OULERENIY) ~D & 512
Lo T, AR OEEIINIHICR R AE Z 2 DT> TIE, v
TR T EA~OEBENTHRLNTND, B TIEZE OMFIIAHT
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(2
)

B 5,

) BEFE

XHRIEER

kE D C8 Health Project (Z 2005~2006 EiZ& I L 7= 1,630 #LOFFT

(BEBLOFEME AT (WEHREE) © 19~29 5% 1,112 4, 30~34 5% 378 4. 35 bl k=
140 4) Zxf% L L, BElomig PFOS & PFOA B L itiRE mt, &
& O AR (FE) . RHARERMA (2,500 g &) . EEHHARARE &
DO RE A vz, FRIMFFIL C8 Health Project 2 IEE T, S INiLs D 26%
I% C8 Health Project ZMANZHPER . 22%IXS NI ICALIRIEGEH . 52%1T SN
BITHER LT, FER O ITE PFOS K O PFOA JEE O i iXZ 4 13.9 K OY
14.3ng/mL Th o7z, ZEMBVEIFONT (REBLOFHE, ZH L-L, EHERE
PERIEL, BMI, BERIEO B O, IR~ MEEH CHEE) OfER. B OMmE
PFOS K U* PFOA JRJE & FLpE K OMRH AR E IR oo HAEEIS & ORI BEE R
SN note, Flo, v VAT 4 vy 7 EUGEGHT GRER X EiRFEER L) Ofk
F. 13 PFOS KO PFOA B IL, Wi L b IEiRE M EAEGERE & (E OB 4 7R
L7z (ZNFH OR 1.47 (95%CI : 1.06~2.04) K TXOR 1.27 (95%CI : 1.05~
1.55)) M. HEACIFHREIN TR o Tz, — . ZEBEIG O GHIEK -+
(3 EARFE ISR RS A BN OFE R, MG PFOS OB 7 0 AN X IES]
PEVR O HAERHREIZA B CTIE AW 2338 B (-29 g/t AT N (95%CI :
—66~7)) . XG & MIERAEEIE OEYRICIRE T X, AOENRD il

(=49 g/FHECRALEEM (95%CI : =90~—-8)) _(Darrow et al. 2013) (Z# 143),

KE=mr 7 RRFEORIM X 4 24— MIFSE Healthy Start (2 2010~2014 4
(S U Tz 628 fLOREFT (REE O HPEF s (FEMERZS) @ 27.8 (6.2 7%) )
AR, B oIE PFOS, PFOA, PFHxS, PFNA & T PFDeA /% L 1 &
b O H AR K OV R G 3R & o0 B3 I ONE R 00 22 i e i A & OV P A B

(TG) fE & OBHENHAE 7z, M REI AR P R O 8 (20~34 8 (F
RAE 27 #)) Th o7, BEBIOMIERE O FJEIX PFOSA 12.41 ng/mL, PFOA
1.1 ng/mL, PFHxS 0.8 ng/mL T& > 7=, If{E PFAS IR % B A% TAH#L L T
ZESIEEROHT (R OFER, 2E L-L, BUERE . AFE, iR, BMI, B
PRI SEHR-BRIMREH AEURRE O BEINARE AR, TEM B, B iks DAk
IR CRREE) OfER. FEBLOMIE PFOA R 138 A o A REAE & A o %
R LTz (B=51.4 (95%CI : =97.2~-5.7)), FEBlOIME PFOA } O PFHxS &
(%, BEBOZEIE R MAEE & B ORI AR L7z (PFOA : 8-0.018 (95%CI : —0.031
~-0.005)., PFHxS : 8-0.011 (95%CI : —0.021~-0.000)), £7-. #HAERDOH
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ARFHAIENIZR 1, PFOA (8—-0.97 (95%CI: —1.74~-0.20)) } O PFHxS (8 —0.99

(95%CI : —1.75~-0.23)) JEEDE 1 =/ THE 3 =/ MEEAHK 10%
Ko 7o, HAEWROEIENRICR 5 Lk 07-PFAS 0¥ %0 5%, PFOA T
9.2%. PFHxS T 10.4%2FEHOZENERFMPEEAZ T LIz D Th o7z, —Hh,
PFOS T L7 W T OMIEM & & A B2 BE 580 S/ hy- 7= (Starling
et al. 2017) (ZH 144),

KE~YF 2—F v Y MNEELORFTA X HAE 23— FMIFSE Project viva (2 1992
~2002 FFICSM LTZ 1,645 ~7T OREA- (REBLO 4R (28— MiRAEERE) -
20 ;LA T 55 44, 20~34 % 1,133 44, 35 mkbh L 457 44) ZARIT, BRAMAE
PFOS. PFOA, PFHxS K& O PFNA 2/ & L@ birth weight-for-gestational age
z score (BW-for-GA z score : fEMIRBUT KT DARHEH A RHAE) K& OUEIRIIH
& DOREN A Sz, BRINKEENIERGIE] (Rl : B4z 9 ) Th o7z,
IR IMFESR B O 9Ll X PFOS 25.7 ng/mL, PFOA 5.8 ng/mL, PFHxS 2.4 ng/mL
Tholo, ZEMIEERSH (BEOFE, B/ OBE L~ v BYERE A
R, SRR, AEARIEE . ARAREF BMI, RN HAERVER], SRIEF ORI/ <
FEE) OFER. FHAMAE PFOS RO 4 U457 Tldk BW-for-GA z score 2MEK T
LTEMEETIE R o7, £70, BHRIMAE PFOS RE D F 4 Wi TITRFEY
A7 DF v X @ o7z (OR2.4 (95%CI : 1.3~4.4)), 723, eGFR <L
TINT I AN X DZREITZRO o 7-, PFHxS TIXWT UG BEEN A S
727 o 7= (Sagiv et al. 2018) (B[ 145),

AT = —7 »Ofin & HAE 3R — MiF%E SELMA study (2 2007 4 9 H ~2010
£ 3 HITSM LTz 1,633 X7 ORF (REBLONE-E 4 : 31 %) Z x5, PFOS,
PFOA. PFHxS, PFNA, PFDA. PFUnDA. PFHpA } Ut PFDoDA ® 8 f&®
RIS PFAS JREE &+ &b O HAERHAE, fEMEA BB L7-KAE (BW-SDS :
body weight standard deviation score) M OMEMEA it/ (SGA) (smallfor
gestationalageTEIEAYai A ) D BB THA S V72, SRR IR 3~27

(FFOfE 48R 10 ) T, RHMARIMIGERE O HJfEiX PFOS 5.38 ng/mL, PFOA
1.61 ng/mL, PFHxS 1.23 ng/mL T&h -7z, ZEMRERIF SN (ROKE, 7Eib
W, BEBOKRE, aF=RE, HERETHE) OfE, BKmE PFOS &
O PFOA ORENEW & HAERMAEN/NX < (PFOS : B —46 (95%CI : =88~
-3). PFOA : B—68 (95%CI : —112~-24)), % 1 W/ONHEL 55 4 WO NIREE O
W CHAERAREAZ L ~2% L, PFOS Tix80g (95%CI : —144~-16), PFOA T
12 90g (95%CI : —=159~-91) D 7einoiz, BLBIOEHT TIIW T b LR D&
IZ PFOS }xO* PFOA & MARMAEOIR FIZRHE N A Hav, 5 1 W AEEE 26 4
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PO prlE & O TIREZ LD & 136 g¢ (PFOA) ~142 g (PFOS) /aino
7=, FHAIMTE PFOA JRE DALY 72 0 REHINC LY SGA UV 27 ixm< ieo Tz

(OR1.43 (95%CI:1.03~1.99)), L2>L. % 1 WU ArHE & 4 4 UL & @ SGA
U A7 O, PFOA TIXAER Y 27 ERIERO 59, PFOS OF 4 1Y
INEDIHNY A7 ERZR LT (OR 1.56 (95%CI : 1.09~2.22)), —JF. B«
BOMEHT TiZ PFOS. PFOA DWW FHUIZHOWT b &R0 4 AN D AT SGA
U227 DO ERANRHZLNT (PFOS : OR2.05 (95%CI : 1.00~4.21), PFOA : OR
2.33 (95%CI : 1.00~5.43)) _(Wikstrém et al. 2020) (& 146),

7 X DA & A =2 A — Mg (FLEHS IT mother-child cohort) (Z 2008
8 H~2009 4E 7 HIZBIN LTz 248 MLORE 17 (REBLO F-X¥)HFEFH : 25 7%
IR 27 44, 25~30 % 92 44, 30~35 ik 94 4. 35 kLA b 36 44) ZXIAIC
PFOS & T PFOA Dfifs e FE & AR AR E O BhEIZ DWW CIA N 72 S vz,
A I A E D ST 244 E 1L PFOS € 2.63 (95%CI : 2.45~2.83) pg/L. PFOA
T 1.52 (95%CI : 1.44~1.61) pg/L Th-o7-, LEBVEIFSH (EREL. H
AVEPERI, SRR/ A OMRE - BRI, REBLO HPERIEL, Pl - B - BMIL LA,
BERE, T OMRE, FERREIRL X LA A EUIBH TR ORFR. I L
€ PFOS J# K N PFOA I B & HAERp i B (rp i (R DH) 3,540 (2,175~4,950)
g) EDOREIIFED Lo Tz, —FH, PFOA, %, 7 KI v A, $. Mono-
(2-ethyl-5-carboxypentyl) phthalate (MECPP) O A< #&i%., BMIX< &l
LERCHARTKRE E OADOE % & D 7= (135 g for an increase in IQR of
average Z-score\ p=0.0019), MEEZZE LLE. TOREIILIZHETDH
. ZIRIZBTH%Y A, PFOS, ., # FI UL, v, AFNKEZ
Gl %“@ﬁi HE OB (-235 g for an increase in IQR of average Z-score,
p=0.0006) %7~ L7, HAERKRIIGEWEOIRASWIZE L ADOMEEZ R L

(Govarts et al. 2016) (S 147),

o E EEE O RFIA & 4 28— b Guangzhou Birth Cohort MDHFFEIC 1988~
198942013 4 7~10 AIZEM LTz 372 $HORETXT (RER Ol (FEYE
ff72) : 27.4 (5.1) %) ZX4I2. B8O PFOS, PFOA X (X PFOS f\EME &
LTSN TV 6:2 CI-PFESA., 82 CI-PFESA OIMIEEE L, & DH
AR, TERRIES O BE NI Sz, REBLOSRMEIZHES 3 HUNT,
BEA 75 18 o gefif i3 PFOS T 7.153 ng/mL, PFOA T 1.538 ng/mL T -
Too BY AT 4y 7 Ewotr (TERRIEE. RO, REOFE - B - 205 -
HHEERIEL, AN T Of5E, BBLO% PFAS 75 RO MG E & R o
AFHAEICAOREN A B 72 (PFOS : 8-83.28 (95%CI : —133.20~-33.36) .
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PFOA : B-73.64 (95%CI : —126.39~-20.88)), #KHAEKEIR (2,500g K&
i) OMARIG L ORFEICOWCITERARE L Tohd 5 & PFOS S{EKHA
REICBIE N A D=2y (v X 2.43 (95%CI : 1.08~5.47)) . VUit <
FEE TR Do T, £z, BHAMIE PFOS R & EREEOMIZA DR
B 5 (PFOS : 8-0.32 (95%CI : —0.53~-0.11)) ., HI& (PFOS : 8 0.004,
6:2 CI-PFESA : 8-0.25) LY 42 (PFOS : 8-0.61) TJXL V5@V ESEH A5
iz, FHARIMIEIRE 2 BSR4 288 L7 BAT (In (ng/mL)) H7=0 ORFE (IR
37 WANE) DA v XLk, PFOS TiX 2.03 (95%CI : 1.24~3.32) TH -7, [7
BRIZ, RPEIZBIT 2R b RFHFEOICER TH Y . FHRMIE D PFOS M,
FPELBET 5 2 & (p=0.003) »/rE4L7-_(Chu et al. 2020) (R 148),

thE LR ORifA & HA 2R — b (Laizhou Wan Birth Cohort—(EWBE)) @
WFZEIZ 2010 4 9 H ~2013 4 2 A OIS LT 369 /0D J1 » 7L & Z DR (HY
PERF O XMy (FEHERZS) « BE 28.35 (4.06) 7%, QB 29.27 (4.91) %) %
RIEIT RE K OB o s PFAS (PFOA. PFOS. PFNA. PFDA, PFUA &
O PFHxS) R & pfgpkae k R R EHRIE B IETRT =2 N7 o4 —1 Kk
OT A AT 0 Ul R P450 7o~ X —VRE) ORENHEE S, #
MEFIXHPERT 3 HEANTH -7, ZEMERIR T (FER/BLOF D - 55 .
BMI (ZE4RAT) . HPEREZECCTHME) OfER, FHAIME PROA R & 5 g — A
KT VA — VEIZIEOB#E N A 507 (80.03 (95%CI : 0.00~0.07)), % PFAS
ORI TE R & M h P450 7 1~ ¥ —PIREEICIEDMEN A 57z (PFOS:
80.14 (95%CI : 0.00~0.28). PFOA : 8 0.13 (95%CI : 0.04~0.22)), RHAIL
15 PFAS SR X HARHARE O EEMEOK T & BE A A H 7= 23, JHL O PFAS &
Eix, Ml LW T oREM E EE XA L 2o 72 (Yaoet al. 2021) (&
fE 149),

HELEE OHE 2R — MRS LI REXT (BB ORIl 215

(FRAERAS) @ 28.35 (4.16 %)) ZxRH (351 #Hl) & LT, M LiG D PFAS

(PFOS. PFOA. PFBS. PFDA. PFDoA., PFHpA. PFHxS, PFNA, PFSOA
FONPFUA) BELMEALEY (A NT VA=A KONT A AT l) KR
g A7 v A4 NERkEES (P450arom. 38-HSD1., 178-HSD1) O X /37 '8 &
O BHPE AT S 72, TG © PFOS, PFOA K Y PFHxS ¥ o rh ol (1
SSPTEEFR) 1X. PFOS T 1.39 (0.92. 2.01) ng/mL. PFOA < 34.67 (20.08,
57.84) ng/mL. PFHxS T 0.31 (0.24. 0.39) ng/mL T& - 7=, Jff#4 fii% > PFAS
e OMAEAR VB YR 2 b B8 U C BB R o (FER ORI, dT=
AT BMI, HZERE, 7 &6 ORI, HERE, IR OZBIREE . (R B & 0%
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JEIL N THE) OfEHE, PFOA () PFHxS 1< BT A F T V4 — L H L IED
B9 (PFOA : 8 0.03 (95%CI : 0.01, 0.06), PFHxS : 8 0.30 (95%CI : 0.26,
0.34)) %, PFOS (I B{IT A MAT R MEKL T A NAT B A NTUF
— VI EIEDOBE (A RAT 2 1 B0.14 (95%CI : 0.04~20.24), T A F A
TuYyTANZUA—/VE B 0.13 (95%CI : 0.02~20.25)) &~ L7-, F7-.
A L35 O PFAS K OWRHE A 7 v A RE AR BEIZ DOV T b [AERICHENT (RO
ATHRIEAE D - (HPERE - BOBTE. 1 & b OMR - fEMEE CHEE) 217728 2 A,
PFHxS IZ< B ITWT O AT v A REpkEESR & HIEORE (P450arom : B
0.39 (95%CI : 0.21~20.57). 38-HSD1 : 80.63 (95%CI : 0.24~21.02). 17B-
HSD1:80.51 (95%CI : 0.15~20.88)) #/rL. Z O[T BRIV THIET
BHo7- (Yaoetal. 2019) (B 150),

eHEE A Z T ¢ OFLIE 28— M2 2002~2005 FIZSNN L72 428 FLOREF-
7 (FER OV HPEES (EYERZ) : 30.5 (4.8) %) Z &I, BHAIMTE PFOS
Y PFOA RIE & 7 &t O HAERMRE K O AERHAK OBEN A Sz, &%
MR AR IR (310 4) XULHER (118 44) T, FHAIMIE PFOS XU PFOA
BEOHREIZZENFN 5.2 ¥ 1.3ng/mL Th-o7=, LEEIRSH (BB OE
i, BB, WEEE . AR ORI/ D 7 = A CAEE, EIERE BMI, SEEEK,
T &b OMER], MEMEETRME) ORER., FHAIMTE PFOS IR &1 & 6 D HAERF
REICADOBENED Hiv (logio HAIEEMN&H 72V B-148.8g (95%CI : —297.0~
-0.5)) . BEBIOMATTIL PFOS & OBSEIZ RO A TRD b7z (logio HAL
HINY7-0 8-269.4g (95%CI : —465.7~-73.0)), —J7. RHAIMLTE PFOA &
EFELOHARMAEIZIZESEIIZRD Sz o 7= (Washino et al. 2009) (&
fR 151),

JbiE A Z 5 ¢ OFLIRE = A — R IZ 2002~2005 2SN L7= 306 fHOREF2
7 (BB OFRRA6 0 28 ARl 87 4. 23~33 % 1561 4. 34 bl E684) %
KR, FHAMTE PFOS XU PFOA R & F &b O HAERHAE & D@z DWW
THREN 2 SNz, BRIMFEF AR 23~31 8 (137 4). 32~34 # (82 4).
356~41 1 (87 4) Thol-, FHAEME PFOS KU PFOA & OHRAEIXZ i
Zi 5.4 X 1.4 ng/mL Th o7, RHAMTE PFOS IREDH 1 WAHNLEE (1.5~
4.0 ng/mL) &g LT 4 WUALEE (7.5~16.2ng/mL) TiX4 o HARHKE
DA B L, Z0#13-186.6g (95%CI : —363.4~-9.8) ThH-o7=, HWHD
HAERFAE & I3 B RRBEII A b e - 7= (Kishietal. 2015) (B8 118) [
8],
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A 2 & 7 ¢ OFLEE = 78— BIZ 2002~2005 FICS N L7 189 MHORET-~
T (FER OV HPEESD (BEYERZE) : 29.7 (4.8) m%) Z &I, BHAIMTE PFOS
&N PFOA J2fE L st p &R L EY (ZART U4 —L, TARNAT T
Y. T ATurr A eV B, AV AY VERRER RS X VX7 E 3,
AT A REG7a 7 ) » IR LVE S BERLVES TR T 7T )
O BE A S A7z, BRI IAEIR T - BT RHAITE PFOS & U PFOA
FEOHIAEIXZNZI 5.2 XN 1.4ng/mL ThHo7-, ZEEFEEIRIH FBLO
e, RRPEEIEL, AEURAT BMI, AL, ARURHREYE, ARIRT O 7 = A HBEL B
REt, 7ERR IS CIEE) OSSR, RHAMTE PFOS RE & B IR oAt =2 k7
A= MEE OMICEDOBE (80.372 (95%CI : 0.057~0.687)) 23, 7 A KA
TRYITANT U=V (8-0.399 (95%CI : —0.643~-0.156)), 7' 127 AT
oM (B-0.344 (95%CI : —0.678~-0.010)) MO > b > B (B-0.439

(95%CI : =0.620~-0.257)) & ORIZAOBENEE S 7z, FHAIMIE PFOA
BEX, ZIRofFEmtbof e B (80.197 (95%CI : 0.009~0.384)) &
DB L7~ (Itoh et al. 2016) (HHH 152),

JeHEE A Z 7 ¢ OFLIR 2 R — M2 2002 4 7 A ~2005 4F 8 HIZ& L7z 185
FOREF~T (RO MPEREEFEln BRERZ) @ 29.7 (4.7) %) Zx5e L
T, BHEME PFOS KU PFOA R LI O Ea v FaAf K (arvFy
— WK RanNTF ) KB ERLVES (T Rexe 7y Kae X7 r > (DHEA)
FOT v Rax7 oA ) [EOBENHE I, SRR 23~35
H C.8:AARME PFOS & O PFOA BE O HRAEIXZ N Z 1 5.20 ng/mL K& O 1.40
ng/mL Th o7, BEEUFONT (& b OTERRE S, FEROMTIRREEE, HEERIEK,
PEHRIAR OB K N 7 = A ABERO A M BB E, BRI B TR OfE R,
FHA ML PFOS 2 & it = /L F > — L e = L F Y BT A O BE (=
JLF—)L : B-0.844 (95%CI : —1.31~-0.378, p<0.001), =/LF > > :B-1.15

(95%CI : =1.79~-0.515, p<0.001)) 73, DHEA & ®ORIZIFZIEDOBSE (80.365

(95%CI : 0.112~0.618, p=0.004)) 237 HAV7c, PUANLRE 53 0T 7o fpT & [RIAR
DA NI B LTZ (2L F Y —1: Q1 vs Q4 B—23.93 (95%CI : —47.12~-11.99,
p=0.006), 2L F > > :Qlvs Q4 B-63.21 (95%CI:—-132.56~—-26.72, p<0.001) ,
DHEA: Q1vsQ481.33 (95%CI:0.17~1.82, p=0.017)), F£7-. FHAMIE PFOA
JREE LT DHEA (21T B OR#E AL 5 (B —0.250 (95%CI : —0.442~
—-0.058, p=0.010)). VASNIEEIZ /0T 72T C b AR OB N A L7z (QL vs
Q4B8-1.23 (95%CI : —1.72~-0.25. p=0.004)) (Goudarzi et al. 2017a) (&
153),
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JeHEE A Z T ¢ OFLIE 28— M2 2002~2005 FIZB N L72 168 FLORET7-2
7 (FER OV HPEES (EYERZ) : 30.0 (4.6) m%) Z &I, BHAIMTE PFOS
K ONPFOA R LT 7 4 R A v, LT F 2 ROF EH O AR (1
ERFAEROR T 7S (K& (RO 3 3F)) ORENHE Iz, Bl
IRF ATl 23~35 I Th o7z, FHAMTE PFOS & U PFOA B O H RfliL%
NFN 5.1 ng/mL KO 1.4 ng/mL Th -7, ZEBEEIROHT (B8 o BMI,
ATHR R BRI, FERRIEER, &b ORI TTHEE) Of5E, RHAMTE PFOS
TapE LR T 0 R A EICIEDORIE (B 0.12 (95%CI : 0.01~0.22)) .
HARDOKR T I 48 L A OBE (B-2.25 (95%CI : —4.01~-0.50)) 7 E1£2
Sz, BHRIMTE PFOS IBE D 1 =/ (1.5~4.0ng/mL) & i L TH 3 =
SAEEE (6.3~14.7 ng/mL) TIIMHIMAHRT 7 4 WA A 1T 2.91 pg/mL HE A0
L (p for trend=0.095). RHAKIME PFOA % 1 =437 (<LOD~1.10 ng/mL)
&L U CH 3 = NilE (1.90~5.30 ng/mL) TIIMFHFILFHRT T 4 AR A A i
% 1.99 pg/mL MM L7 (p for trend=0.072), &> T T /455 L O TIX
PFOS D% 1 =L & et UCH 3 =/ ALRETIE 1.16 kg/m3 J#d L (p for
trend=0.003) . PFOA O 1 =/3fL & ik U T 3 =/ r#f CTiZ 0.002 kg/m3 J
L7~ (p for trend=0.002) (Minatoya et al. 2017) (&84 154),

eHEE A Z T 4 OFLIE 2R — M2 2002~2005 IS L7z 177 #ORE1-2
7 (FER OV HPEER (FEYERZ) : 30.0 (4.6) m%) Z &I, BHAIMmTE PFOS
K& OPFOA JREE & s s Al L7z R D 7 7 5 DNA @ 2 F Ak (IGF2,
H19, LINED) KOO MARER (HAERKRE, HAERERE, N7 7 03850
O RENTHAE S iz, BRIMEEIIIER 24~41 # T, BHAMLTE PFOS K& O PFOA
BE O RAEIZZ L 5.7 ng/mL &U 1.6 ng/mL TH -7, y%n‘%ﬂ&lﬁlﬁ/\
Hr (REBLOAFlD « ZiBHE, MRS IR oM, SRR CHEE) oRiR,
Ry PFOA IR (logio #A% HAfr Y 7‘: ) EHAEIRD IGF2 A FALICA DR
# (B-0.73 (95%CI : —1.44~-0.02)) 2@lEZ 37, Ml PFOARE D 1 4
L (0.9 ng/mL) & Eb#E U THS 4 WU R (>2.1 ng/mL) TiEAF ik (%)
DA U7z (p for trend=0.007), 2 EARIEIA] ‘aﬁtf\*ﬁ (BBl OFhn, AEHRRT
BMI, #RPEME, BERE, ERPEE, fEiE, MR CHHEE) DOFER. #r
HIRD IGF2 A F AL E BT T 851 ift@%@@rm 5. PFOA |2 X %K
VT T IAREWNT IGF2 A F AL TE L Tz, BHERIMTE PFOA, PFOS
R L ROHARKE, MAERKE L OMEIL2h o7, RO H19 XX
LINE1 DA FAE, HAROKRE, FE, N7 7 AFBEONTILE b BT
7273 o7~ (Kobayvashi et al. 2017) (88 155),
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ALHE 2 2 7 ¢ DAL= AR — MZ 2002~2005 2SI L7z 190 AHOREF-~
7 (REBLOY HpEF R (FEMERZ)  29.7 (4.8) %) KOEEOR M & M4 =
A— MMF9E (Taiwan Maternal and Infant Cohort Study) (Z&00 L 7= 37 #HDOHE
FXT ZRGIT, BHARME PFOS U PFOA R & Iffarin s Sl U728 4B
D7) I DNA O A FALOfLiE (differentially methylated positions : DMP)
K OViEI (differentially methylated regions : DMR) DOBENFHA S iL72, £
MR, AL = A — M IFIEAR 23~35 #, A5 A — MIAENR 28~36 T,
LR 2 A — b OFRHAME PFOS & O PFOA JRE O YfEILZ N Z 4 5.2 ng/mL
KRN 1.4ng/mL THotz, HEarR— FThHILRE=HA— MW T, PFOS K&
O PFOA L BHEfHIF Hivd 4 20 DMP KOV 5 5? DMR #[FE L, Bl =R
— R ThHDIEE R — MZBWTHIRERO FROEENFE S v7-_(Miura et al.

2018) (4 156),

eHFE A 2 7 ¢ OFLIE 23— R T 2002~2005 FZS I LT 224 #LORET-R
7 (REE O PEF s FRHERZE) @ 30.0 (4.8) k) ZXIRIC mm% PFOS
KO PFOA JRFE &t s R L7z E ] o7 7 2 DNA IT81F 25 6 DM
AT aA Rk EiEEs - O@EE % (Cytochrome P450 (CYP) 17A1,
CYP19A1, Hydroxysteroid dehydrogenase (HSD) 3B1, HSD3B2, HSD17B1,
HSD17B3) O3BEKR OIS mEERLVEy (FuFrATar, 2 A NI UF
— )b, T RaRT o UVFy TAMARTRY, TE RRZE T RrATR >

(DEHP)) i & OBF#IZ DWW THRAE D 72 S v7e, BRI 2 RF CTd o 72,
RIyE PFOS, PFOA JREOHIEILZNE4 5.0 ng/mL & 1.4 ng/mL Th
o7, ZHEMIEEIF T (%ﬁ@%ﬁfﬁ TR I C ORI AEpRP AR, AR
I, RRPERS, BRIMEEY, fERRE. WRoMER] - KE T ofR. o7 v
Nu 27 o UF AL, BHAME PFOS vf& (B0.445 (95%CI:0.102~0.787))
MORDOY =) %47 CYP17A1 (80.392 (95%CI : 0.084~0.707)) & ORI
IEORE, £72, RHMAIMIE PFOSIRE L IRDOY = ) # A7 CYP 17A1 DX H.
ERICEDROT7 > K27 oo AE0ED (B -0.579 (95%CI : —0.161~
-0.997)) BEWRORIBES N, LKROHTBWT, BHEME PFOS REIX
B IMIET A M AT B U EE IEORE (80.641 (95%CI : 0.191~1.091)) 23l
£ X 7= (Kobayashi et al. 2021b) (P 157),

bEE A %7 ¢ OFLIE 2 A — 2 2002~2005 FlCSNL7- 372 O REF-~2
7 (FEBLONEH I PEE iy (FEYER 22) - 30.2 (4.8) %) %:ia‘% Z. RHARIMYE PFOS
KON PFOA JREE EREBLoIMmE 2 SR L7247 2 DNA | Té*ﬁﬂﬂx@%m

{5+ (Proliferator-activated receptor alpha. gamma. gamma coactivator 1A,
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delta. constitutive androstane receptor. Iliver X receptor alpha M " beta

(LXRB)) ® SNP KOV &b OMAERHER (IMARHAE - (KE - HopE - 586,
N T THER) ORENRE SN, BRI Ch o7z, RHRIMIE
PFOS. PFOA EJEprhffixz 21 5.2 ng/mL X 1.3ng/mL ThHho7-, %
EIE BTN (R OF S, LIRAT BMI, AEUR#% 1 COME, ﬁﬂ)ﬁﬂlﬂﬁk@ %
PEMIEL, BB HE, HEHE, 7 EUIBE. BRIMREH, fERRIEE oM THEE)
DfE R M$H#{$E@1&?&{dim?% PFOS Yﬁﬁﬁol%ﬁ@ LXRB i&fs1 0
SNP (rs1405655) ORLENZIRICB W TORIIEBR Sz (BHAIME PFOS &
£ : logro A B Y72V -502.9 ¢ (95%01 : —758.5~-247.3~=7585) . LXRB
BI5F® SNP (TT 12xt9" % TC/CC) : logio #AFHAN 24721 —-526.3 g (95%CI :
—852.0~-200.7~=852.0) ), FHAIMIF PFOS S 1 WAL Tid, TT s 74
DRz RO T TUE 5 4 WA ALRE (37.2 ng/mL) (2361 % HARHAE 7Y TC/CC
BT ORBLZ R o I~ T 306.1g V72 < (95%CI : 136.2~475.9 g) .
HAERFIBE £ 1.242 cm D72 v - 72 (95%CI : 0.431~1.271 cm) _(Kobayashi et
al. 2022) (%M 158),

bEE A % 7 ¢ OAcHEE 2R — T 20032~20095-4 (25N L 7= 1,985 #HD
7T (BB HESER (EEFEE) © 30.4 (4.49) ) Zxf4s, FHRMm
% PFAS i/ (PFOS. PFOA. PFHxS. PFHxA. PFHpA. PFNA, PFDA,
PFUnDA. PFDoDA. PFTrDA. PFTeDA) & HiZEpAks (H/ERHMAS - (KAE -
SAPH) OB S s, BRIMFEEIIERG I CH o 72, RHAIMTE PFAS JRE
DO HIAEIX PFOS T 3.4 ng/mL, PFOA T 2.0 ng/mL, PFHxS T 0.3 ng/mL T
botz, ZERBURIHT (FEBLOFER - iTIRRT BMI - #REEEEL - Z0EHE - dR4E P i
EaF = RE, 8 HOMRITEREE CHE) OfiE. PFOS., PFOA KO}
PFHxS REIZHAERKELM ERREOWTNE b ABERBEL RIS Lol

(Kashino et al. 2020) (& 159),

JbifE A Z 5 ¢ OdbiEE 2 R — M2 20032~20065-4F (25 L 72 1,024 1D
REFT (REBLO A pEF s (EERZS) © 311 (4.2) #%) x5 & LT,
A1y PFAS ¥ (PFOS, PFOA, PFHxS,. PFNA, PFDA. PFUnDA., PFDoDA.
PFTrDA. PFTeDA) &R 7% 2 55 4 8kt (2D:4D ) (kL A=
LIBORSEFEBOREIOWE, BEMOT A NATa I BEOHBELE INLD)
ORHE NI Sz, BRI IEIR 25~41 3 T, BHAME PFAS J2 8 o ik
fElZ PFOS T 6.06 ng/mL, PFOA T 1.98 ng/mL. PFHxS T 0.31 ng/mL T&
o7z, ZEMIEEIRET V. (BB OF S - RRPEEH - S8 - BRI OBE 7

OVER]CTHHEE) OfER, BHAME PFOA M X B DA 2D:4D i3
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LTV (1.54%., 95%CI : 0.33~2.76%), ESRIELTDAA Y =) 4 AT

ERFOCEBICRD & BHAIME PFOA JEERINC L VD 7 &1 0 2D:4D LA

L (1.18%. 95%CI : 0.02~2.34), BRICE T LY RWEERL LN
(Nishimura et al. 2022) (Z/# 160),

/81> PFAS (PFOS. PFOA. PFHxS. PFNA, PFDA) 1£< #& & B, &
HAREN A (2,600 g Ai) . SAGA KONRED Y 27 L OBEZH~5 72
B, 2021 43 H 21 H F TIZAR I 3CHR 28 FRIZOWT A X T 24T > 72 &
ZA, PFOS E<HBE L HED U A7 L OMKHAERER MAD U R 7 (12 BE 73 2
b7z (5P : pooled OR 1.54 (95%CI: 1.20~1.98) , 1K H A=A E R HZE : pooled
OR 1.52 (95%CI : 1.19~1.94)), F7=. PFOA X< 8& L JiipE U R 7 (2B A
547 (pooled OR 1.40 (95%CI : 1.15~1.70)) (Yang et al. 2022) (Z 161),

[l PFAS (PFOS, PFOA, PFNA, PFDA, PFHxS) 1< # & Z AR Kk
ORGEY 27 O E A% 7%, Preferred Reporting Items for Systematic
Review and Meta-analysis /A K7 A 29> TEE S 72 3CHR 13 Rl oW\ T
AT AT o7& 2 A, PFOA X HTIFZMEHER L A D (OR 0.88 (95%CI :
0.78~0.98)), R4LY 27 L ED (OR1.33 (95%CI : 1.03~1.73)) BH#H N5
iz, £7-. PFOS I #E & ZBEROMICADREEN A Bz (FOR 0.94

(95%CI : 0.90~0.98)) (Wang et al. 2023) (£ 162),

@ B4 - EFREE Ol E

EPA_(2023a. 2023b, Draft) |, 6 ## (Chu et al. 2020, Darrow et al. 2013,
Sagiv et al. 2018, Starling et al. 2017, Wikstrém et al. 2020, Yao et al. 2021)
ZEBHED mMWEFAEIE & L. SRR T vz PFOS O PFOA iR EE
& HARAE & ORHECHRIZEE T L TO BAE L 95%CILE)> 5 . PFOS Tl 6 .
PFOA Tl Yao et al. 2021 #F&< 5 iz POD BHIZS SO LWICERE LTz,
BMDLsrp 2 POD OET/VZ A 77 & L, HAERMEEOBAD ZHE L LT, PFOS
@ BMDL5rp20% Wikstrom & (2020) O#sE25 7.7 ng/mL, POD Internal
Dose/Internal Dose Metric21{3 5.0~41.0 ng/mL., PODsugp /% 8.70 X10-7~6.00
X 10-6 mg/kg AHE/H, PFOA ® BMDLsrp % Wikstrom & (2020) O#HEND

20 HAERHMAE S 2,500 g Al (IKHAREN) &7 28GR IEE < SExPiEE & LCEE L7 2018
FEORKMAERGHIBIT 2HE (8.7%) HiaE Y X7 5% L72HE (12.9%) ([Z705b &
B &7 PFOS /;;%f“@ 95%1{5 8 T PR,

21 EPA [ 3EMWakBR)~ 5 0 POD OB HIZHT- > Tk, 58 Tl < Il DR N E

(Internal Dose) I3 #5- & HHHE L72KNIRE (Internal Dose Metric) (24 W 5 L

TED. %1 POD Internal Dose. POD Internal Dose Metric & LT\ 5%,
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2.2 ng/mL, Sagiv & (2018) #1575 9.1 ng/mL, POD Internal Dose/Internal
Dose Metric % 1.2~9.1 ng/mL, PODggp IF 2.28 X10-7~1.21 X 10-6 mg/kg &
/AL LT,

F£7-. PFOS R L EREE E ORE A RFT L2 16 fRD 5 bigiEikomi-9
T, PFOS IEE DS EW EAEREENFH N E WO FERTE 572 LTWD, Wi
DG THAEMISERIEIA DT RN,

S 52, PFOA IR LEMRIEE & OBIEZMFT L72 18 ¥R 9 B 5 s T PFOA
REDNEW ETEBABDELS, 7 CERBEROENE OFERH Y | 6 R CTH
BRBEERLLNZNEVWIFERTHoT-L LTS, £7z PFOA JRE & FpE
OEEZ T L7 11 ROLHERDO 5> B SR CTHREI A7 N EH LI LTS,
PFOA 2 L EMIEE. 5D WITREOWTN & DBEIZHOWTE, —FH L2k
FII/FOLNTHRNE LTV D (B 47, 48),

EFSA (2018) Ti%., PFOS ¥ U PFOA Ifil i & oo B B\ C AR
DWW T4 SDOEERZ RKRA L DI BD 1oL &z,

F 72, PFOS O PFOA DX BENFEG- X D55 BUZ OV TE, BRETL72 6
RO SCERD 9 B 1RO A THEIENA LI, 5w ClIAERBEEIIA LN 5T
M HLTERERME LN TV RN E LTV A (B 82),

4B - RE (BF) OFED
. HERAE~NOEZE

Bl omiE PFAS B & HAERMAE & OB S\, K[ED C8 Health
Project(ZFf 143), =21 7 R RZEO A 24— FMIFSE Healthy Start(Z 8 144),
~HF 2—t v VIO HAE 3R — MIFFE Project viva(ZPR 145), AU = —F
DA = AR — MMFFSE SELMA study(Z e 146), HFEEEO AL 3k — ML
Guangzhou Birth Cohort(Zf 148)%5 2 L CMigt ST & 7=, RHAIMIEH PFOS
REOH, & 5WIE PFOA REOH N ERAE L FERADREEZ R LI-#H
. HAERKEORMERIZH 2L ODEETRP TR ELH LD, AT x—
7 v @ SELMA H/E = A — MW T, REBLO M{F ' PFOS & T PFOA DL
R & HAERRED /NS <720 . WA NLARIT T 80~90 g DA 3B b7 (H
f8 146), F7-. F[ED Guangzhou Birth Cohort TiL. EHAM %+ PFOS &
KO PFOA IRED WU HARAKRE & AERADEEZ R LT,

ENTED SN TWDIEEARA X7 ¢ TiX, ZHE TSR — b & AbiE
AR— ORI S MAER SN TWD, FLR =R — FTld, i & HERIC
RHARIM A EREL Z 40, 1 PFOS, PFOA J# & O H 9L iX# 2 4 5.2~5.4 ng/mL
& 1.3~1.4ng/mL Th > 7=, ik PFOS 2 & HARHMAE & OADEIENRH Y |
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PERICOMATIC L D &, ZOMEIIL O THRIFHICHAE Tho 2 (Z R
151), AEERF D & R OFRIME 12 IRE L2 AT I3V T | IiiE PFOA R X
ZIROHAERMAE L AOEEZ R L& 118), F/o, AT 7V & 13584
(K 7-J# 1% H A OBIENRD b= (B ] 154, 155), AbiffiE 24— b Tix, ik
B ORI F PFAS 11 {bAWORE D RIE i, PFNA (FHA4H 1.2 ng/mL)
& PFDA (1 J¢fE 0.5 ng/mL) O FiREIX M ARRE - AOBEEL R Lz, L
2L, [M4E PFOS KUY PFOA I H R & HAERHAE & OfF E2BEIXFER O H i
2o (B 159), R OERIMA 2002~2005 4F12 Elifi Sz fLigadk— k&
LT, 2002~2009 A2 5 L 7= dbifEE = A — R T PFOS (1 49+f& 3.4 ng/mL)
DIHFRENMEN -T2 LIk D EBEIN TV D,

Johnson © (2014) [FFLiR = A — F &2 E&Te 9 A HWNTA X MNT 21TV, I
PFOA &% 1 ng/mL f#12-18.9g (95%CI : —29.8~-7.9) {AENZ{ L. PFOA
BRI RET 072 N 5 5 & BE L TV 5 (2 163),

PFAS /% & SGA Z#at L7z Wikstrom & (2020) OHFZE T, B OIENR
BT PFOA I DHIIMIAEV SGA U A 7 3 EJ/- L=y, WAL il Tl
PFOS REDF 4 WHALOHD, E HIZHLMOMETIL, ZRDOHT SGA O
U A7 ERAPREINT(SM146), —J7, KED Project Viva OHFFE CIEBIE X
RO LN po T (B 145), £, KHEERERIED Y X7 Z2E L7t
Tk, #E® Guangzhou A =R — F CIEAEREEN A LIL, KED C8
Health Project XR<2=2 bOAZE CIEBEENRBO L Lo 72, —Yang H

(2022) 12 &2 7 CHRD A X M Tid, PFOS LA EIZHAY 2 7 (2B
DRRO LN EHEINTZN, ZDHHLO 6 THIZBW UIAEEITRO LA
Mofe, Lieho7T, PFOS KRRV HAE & O BEIZ SOV CTIEERIC— B
P72 < B 2R d FLIAS B AL TV A B AR IR AR I 2 7 b D BRSdUIEH 0
Sileiraod=(BM 143, 148, 161), LA ED X 512, SGA K OME M A (K E I H A4
EDREIZOWTOMIEITA R, FLEZNLOM/-RE —EL TWh7eL,

UbzEbLwsd & PFAS 1< &I X 2 HAERMAE~OEEIZ OV Tk, PFOS,
PFOA #ZU®, HEHNOLREHE TDOZL L O PFAS 757 & OBENHRE S,
— BRI AR R T OFm 2778 LT 5, MAMEERS < ix PFOS & O PFOA
[Z2OWT POD ZEH L TWD A, AR L 72 o 7258 Tl R o i PFAS R
MENOALHREA X T 4 DENL Y bEOHEE CIThnzb Db Z0,

b. BE. AER. RE~NDEE

PFOS IZ<FE L HPEY X7 O EHSCHER BB OBMEICEERA NS LT 5
ik, PFOA X< B EWPEICEEN A OND LT HA XN HHH DD, BAME
ASSITNEE AT (I QLAY AN
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c. ERM%, £E~DZE

PFOS Kk PFOA DN RHEROIKT, AUED U X 7 #NZ =T MO0 T O
A BN T, IR T L, L PFOS % 42.75 ng/mL UL k| 1 PFOA
JEFE 10.25 ng/mL LI E TR AR A v XHAMET L, 4 PFOS B 45 ng/mL
HL\m$IT@%%W1TthLMLTKEUX&@%VXwﬁLﬁLTV
oo LU, @XORA L LT, BHMAIOR ARG S TN & LT —
ZRARORE—MEREZ bNDE]R 162), WInbHAEaR— 5 —2Th
L7720, R LD ST-EHNEGEN TN ENRFERR 72D EE XD,

d. T

(a) HRILEVE

FEIR#ID PFAS X< @&+ E B OMERNLE AAZTOWTIHALIR 2 R — N(E&H
152) & FEOHAE R — MEE 150) TRE SN TW5D, Maks— b, i
1 PFAS &R U H I = A b T A4 — VIR A IE 0O B & ok 3 s
IRSILTWD N FLIR 2R — R CIEHEFMICEE & &b%ht 13X PFOS T,
PFOA }% O PFHxS & (38 & CTld/en - 7= (B 152) AL AR — T
lZ. PFOS & DHEA & (ZIEDBEHE, :/V?/~JV&U\2/V?/ v EIZIFEAD
B A2 R0 72 (5 153), £7=, PFOS L7 Fu AT o U4 VT A b A
7T u U fEE ORI jiﬁPNA@ﬁ&%%)@‘Wﬁg”kwxﬂﬁﬁﬂm
LN7- (B 157), PFOA I % fufil T 2 B THONrT 5L, mIEER
IZB W, ESRI B FZHOREOREHFT 55 ETZDﬂlm@ﬁM(ﬁ
fiEm) FRD BTz (2 160),

PERNVE VEIZET AERIIA T THY . SORIMFBPMETH D,

(b) DNA A FILiE
LR =24 — b Tl PFOA ORIRINE T E R 7 7 5o DR E %

WD, FOEEIIZHAEIRD IGF-2 O A F NALZELRATE L TV 5 Al f Fﬁﬁ)
RENTZ(ZM 155), S HIT, Il E V728 R o) DNA 2 11k
& OREDMENT 241, PFOS &Y PFOA L BH# 3% DMRs (differentially
methylated regions) 2N HINTEY, XTI L DMEFET 7 T L~DH
Fre LTHRED DNA D2 FIALZELAA LTV L AREMIVR STV (B
MR 155, 166), 72721, Z DA FIALZALD ED K 5 7R B D723 5 D
I LN TIE RS, EORLIBMFVBKETH S,

FikD a~d 225, PFOS X' PFOA & 12, R RHNE < BT HARMARE 2 (X
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TEELLEEZX D DEORmWVHA TR — MR A T EOFKEOT — & 73
HD, TOMDT L RRA 2 MOV TERELA 47 TRV,

(3) £JE- REDF LD

PFOS P PFOA IZ2OWTlE, ¥V A, 7 v NEDOFEREMW) ~OREM AL <
FTEBIZ LIV, PFOS T o, WA L B8 oA 7R & AR
HOMKT, BEAW £ CoRERMOME . BRIRREHOENS, PFOA TITHAEL
T B O REIEINENG], BALEEENREINTE T, ZhHDHBIEDH b
FRIZHEEIE O BB KR E X BOOBIERINIHE B THD &S
TW5, =L, HAELZER#SMOHARKENK T2 2 Lz PFOS KO
PFOA #5813, BEATAE - LR GRIOIVWEREETH- T2,

PFOS }x O PFOA T X % FEBREM) O A FHH « FAIZ KT THED H B, HAEFED
KT, HAEROKER T, BRI B OB EDOREIH ~DEEIC SN T
(TEBOFELE 72 2SR B 5 LKW LTz, PFOA ~OfE X< Bl X » T,
B~ ZAORENHZE T IV IERWHETRE~ 7 20RO FEZIHIE =
DT ENHRESN TN, 3IREBREITH & MO 22 FEZMHI 2N H -
THRIMR~ 7 2ADOHAR, FREOHEIFEICE(DBE SN hoTzZ & FFE
DRFED< T ATLFICHLNDBGETH D Z EHEND, HNR~D B Al 2
DIERE L T HITITERB AT THY  FEEE Ll chun &l Lz, —J7,
PFHxS (22 Ti, FEBRENW D L5 - 3 E~ DO W 72 s BT BEL S L Tunvie

PFOS. PFOA ¥ PFHxS IT< @23t F DAFE « FAEICKITTEEIZONT
X, EBSHNC % < O TE N FhE Sv, FIHAERMAE ~O RN S
X7z, KE, AUV z—TF v, PESCTEREINTZEEOEOE WA 2R — M
220 A ZENTIC L 0 . PFOS KUY PFOA OERHNE L A H/ERMAEZ (KT &
FHHEAPREINTND, ENICEBWTHALEEA Y T  OFLIR 24— R OHE
Wl 2 R — MW T, BRI Ok~ 72 PFAS LA DR & HARHAE & o
B@ATFHRLN TS, LR — FTik, fHAIMLF PFOS K O PFOA E &
HAERHAE & ORICADRENFED Hiv, PFOA BE LR T 7R E DA
B H 3 iz, —J5, dbifEE 24— Tk PFOS & O PFOA 1 H i 13 H
ERFAEICITAERB#E A RS oo tz, oz, AL 2R — b OFR I RE
(2002~2005 4) (2R THREE =2 A — b O MR (2002~2009 4) Tl
1 PFOS, PFOA EEN L HIE T LTV ERNEEL TV D EERISA T
5,

AHFE A 2T 1 Z G RENINOEEOE A TROFRE RN, BEOMmH PFOS
KON PFOA REZ X B & Lchd . HAERMKEICIHIN 2w ER3H 5 2
EERTRHLLEH D H OO, (EEA Y/ (SGA) Vi, IRHARENL (2,500 g A
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i) . BPE, TERRIESLZFEE & L C PFAS ~ORHMAIZ < §E DB % 1M L 7= 35
FROENTEY, —BHOHLHHRITH/ON TR, Fo, 2K 5%
BEPRNTHWE LD D05, RHEFIEICERA RIRADRH 0 | AMRIEISE T
AYAQAR

UbDZ &t BB oORE RS, PFOS TR T oMM, HAELE
IREMW DOALFR & I AERMKREOK T, il OFLiEE%E, PFOA TIZHALE
IRENV OREINENH] . BRRFF OBNERHE SN TWND, 7272 L, RBRICH
W2 BV O MR BEANE PRI G D b MR T EmnZ &, A =X A
MAATH D Z L0 b, BIRBROFSERITE T TH LN HARMKEDOIK T &1
ST TEZLZ N LW L7z, —FH, & FTOEFINROMREZEE 25
&L BRI Z A L2 el o PFOS KU PFOA 1< # & tHARHMAERK T & o
HITHETE RN OO, SGA R, RHAKEIE (2,500 g Kiiti) FOREL W
HLIZHMAITRONTEY , HAEBRDORRIZKIT TR OV TUIEEAHATH
% &l L7z,

RIE

(1) BEER
@ XXEIEHR
a. SREiNHl

(a) PFOS

C57BL/6 ~ 7 A () (2 PFOS (VU w7 AHg : fliE 98% LA F) Z 4Tz 1~17
Bz &5 (0, 0.1, 1.0, 5.0 mg/kg (KE/H) L. A% 4 KO 8 #Himd R
~ U R (MERE, &5 GRE - Al 12 V8) & VO ST S vz,
4 BB DON~ U 22T S iMiE PFOS IEDOEXIE (FEHERAE) 1%, K G#E
DOMET 0.04 (0.01) mg/L, 5.16 (0.27) mg/L, 41.81 (3.62) mg/L. 107.53
(4.51) mg/L, #< 0.05 (0.01) mg/L, 6.383 (0.35) mg/L, 47.03 (3.23)
mg/L, 118.40 (6.27) mg/L Th o7, F£7o, 8HEED R~ T (T IT 5 MG
PFOS JBE DO EXIE BEHERRZE) 1%, F&G-HOMET 0.04 (0.01) mg/L, 3.04
(0.17) mg/L, 31.17 (2.59) mg/L., 71.68 (4.49) mg/L. T 0.04 (0.01)
mg/L, 3.79 (0.26) mg/L, 37.53 (3.96) mg/L, 82.66 (4.18) mg/LL Th -7,
AREROFE R, PFOS % 5.0 mg/kg IKE/H &5 Lz~ 7 2128\ T, METitE &
D H1MiE Th1/Th2 BlY-A "4, TAMATRO LT AN T U4 —/LD
REHMAEETHY, Th2 4 bl A2 (IL-4) HiEE & 7% Th1/Th2 +
A NBA ORI (4 S OMERE KL O 8 WO KE) . 1.0 mg/kg RE/H LI E
DEHHOEDO R~ T ZIZHBIT HM{ET A AT 1 ORI BlE Sz, I
Z CHg (5.0 mg/kg (RE/H & G-HE, 4 BEOMERE) & MR (5.0 mg/kg (KRHE/

88



© 00 3 O Ot B~ W N

W W W W W W W DN DN DN DN DN DD NN NN H = H =2 = = = =
S O A~ W N O © 0 006 O v W N P O © 0 3 06 Ut W N+~ O

HEeH8E, 4 Bl O 8 Ml OfE) ORISR, Y > S i (5.0
mg/kg R/ H &G REOMERE) . Mg NK MifiEEOK T (=1.0 mg/kg (K&E/H
B GHED 8 O, 5.0 mg/kg RE/ H & 5-HED 4 R O 1E K O 8 il OHE) |
4 B DR~ AZBITFH Y VARIMER (SRBC) (Zxt9 277 — 7 EakHiia
(PFC) RISDIET (1.0 mg/kg R/ H & GHEOREK T 5.0 mg/kg AH/H
B HREOME) 287, LLEDOFERNG, 7 A AT v U &4 LTINS WEEE
I%. PFOS (2L > T#HE¥ &N 5 Thl/Th2 OARBIMIERSTHNTEE S LT 5 7]
BEMERH Y, 2o OB, ik OEIE~ 7 2O 7 TRt & iuizns,
LU HHED T PFOS X3 2 M m & F 22 X7z (Zhong et al. 2016)
(2 164),

B6C3F1 v 7 A (T~8 WEmDWELESHE 5 L) 12 PFOS (WU W LM « #lAE
98% Ll ) % 28 HREFO#&E (0, 0.005, 0.05. 0.1, 0.5. 1. 5 mg/kg ¥ ¥
H& (TAD)) L7z, &EBA%E 29 A B O~ v AR T 2HEMIE PFOS =
FEITA & G5HE T 0ng/g. 4.64ng/g. 46.4 ng/g. 92.7 ng/g. 464 ng/g. 927 nglg.
4,640 ng/lg Th o7z, REBROKR, e~ A TIL, 0.5mg/kg TAD L EOFE:
FET NK MfiEE RS HIN L7223, M~ D A TIIZBL Lo 7, £70. Fllig T

R O ERBER OEIEGIL, BETIX 0.1 mg/kg TAD UL Lo GHETE{L LT

3, METITR/NROZL LA Bz o7z, SRBC IZx9 % PFC KIS iX
e~ 2 TiE 0.05 mg/kg TAD LA L, M~ 7 2 Ti3 0.5 mg/kg TAD DL o
HRECHH &7z, miE Y = br 7 ==/ (TNP) #51) IgM /1fii%, TNP-
LPS (U RZ¥E) &1E#% o PFOS 1< #& (21 AM# 5. 0.334 mg/kg A/ H)
(C R > T 62%IEF L7z, T Mildfkfrry SRBC & T Mifa k(K7 TNP-LPS @
7 OHUF T IgM FEEA S IH S 7, PFC SOGHHIC -5 < NOEL X, T
0.00464 mg/kg TAD (0.000166 mg/kg {A5/H) (EDso (50% Effective Dose)
=0.021 mg/kg TAD) . T 0.0927 mg/kg TAD (EDso=0.59 mg/kg TAD) &
HH =47z (Peden-Adams et al. 2008) (ZF& 165),

C57BL/6 ¥ A (8~10 #nDHE, £5#F 10 PL) (2 PFOS (B U v A « #ll
£ 98%LL ) % 60 HE#&O#SE (0, 0.5, 5. 25, 50, 125 mg/kg TAD) L
72o #8560 B B DO~ AIZET H1iE PFOS JEE O (FEHERE) 114
B 5 RERNCZE N2 0.048 (0.014) mg/L. 0.674 (0.166) mg/L. 7.132 (1.039)
mg/L., 21.638 (4.410) mg/L. 65.426 (11.726) mg/L. 120.670 (21.759) mg/L
Tholz, RBROMER, U o EREFEOME] (50 mg/kg TAD LI E) KOYNK
RIS ME D IERRIE O BAL I 2 B T21Eh, PFC KU T 5 mg/kg TAD LA Eoo#
Lt el s vz, PFC SN EE-S & PFOS % 60 H#& L Uizt~
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Z @ NOAEL /% 0.5 mg/kg TAD & HH &4172, 0.5 mg/kg TAD % O 5 mg/kg
TAD O & ToifiiE PFOS R (EHRZ) (X, £ %1 0.674 (0.166) &
0 17.132 (1.039) mg/L T -7- (Dong et al. 2009) (HH 166),

(b) PFOA

C57BL/6N ~ 7 A (6~T Ml DM, 7 8 L) (2 PFOA (7 E=U Ll :
fiEE 98%LL ) % 15 HRfKE S (0. 8.75, 7.5, 15, 30 mg/kg K/ H)
L7z, %5156 HH O~ 7 2ZEBI1T % Mg PFOA & O (FEAERRE) 1%,
KRR TENZN 156.4(14.9) ng/mL, 35,352 (1,607) ng/mL. 42,771 (1,708)
ng/mL. 50,025 (1,486) ng/mL. 52,713 (3,212) ng/mL T& -7z, ikBRO#E
R IgM A% 3.75 mg/kg (R H/ B LA O H-RETHEERAFINITIH S L7203,
IgG i ~D 2T/ &< . 3.75 mg/kg KHE/H & 7.5 mg/kg (KE/H O H-RE
TN L 7= Z RS TERET % F O TR OfE 5, IgM HUREA DR T D
BMD:sp i% 3.06 mg/kg {88/H, BMDLasp i 1.75 mg/kg {KE/H L B Sz
(Dewitt et al. 2008) (ZH& 167),

Crl:CD-1(ICR)BR ~ 7 A (Iff, ##%£ 20 PC) KO Crl:CD(SD)IGS BR 7 v
b (HE, AR 10 D) (CESEHS APFO (PFOA ©O7 =17 AHE) % 29 AWk
O$e5 (0, 0.3, 1, 10, 30 mg/kg KE/H) L7z#E%, 7~ FTid, SRBC #it
(RPEA~DEEITZRD SR D> 1278 10 mglkg (AF/H UL Lo GRET, (AFE
MR O K NG 2 /L F a 2T a AAEORNE W o 2 HEREE SN
7= =T ATIE, 10 mg/kg KE/H LI EOFGRET, R A O 4 FRER J OB
BRI DTN N ZAUTHE D U N ERE DD, RERVD | FTFIEER & o H g
WNIZIMEa N F a 2T a AAEOHME W) 25 EEE 2 L AREER SN,
% T 10 mg/kg IRE/H LA EOF 5HETIE, IgM FUAFEAE DD & O
iR D> B Bl QNSRS Ok I ONZ iR K OVEN D U o SRR 0D I8 0
MBI I, Th O ORERT I, 2 HER A N L ATk 2 2R
ISTHDHEEZ LN, KERLOMLOMAND, FH SITREISEEK T
NOAEL % 1~2mg/kg {AHE/H & 7~x L T\ % (Loveless et al. 2008) (Z:1f 168),

(c) PFHxS

B BT A_EHAIE o7,

b. REDTTE (RERE)
(a) PFOS

Dong & (2009) & RISGHORERIZEBWT, RIEEY A MU A o Th D EE
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HAEIN o (TNF-a) . A > % — 11 A % -18(IL-18) . IL-6 O K sl %t4 5 PFOS
DB+ 57212, C57TBLI6 ~ 7 & (I, &FE£6JL) |2 PFOS %. 60
A& OG- L7z (0, 0.5, 1, 5, 25, 50, 125 mg/kg TAD), #4560 HH D
~ 7 AZHT D MG PFOS IREEOFHE (BEHERRAE) 1L, &R GHETEAEN
0.04 (0.01) mg/L, 0.58 (0.19) mg/L. 4.35 (0.63) mg/L, 8.21 (1.15) mg/L,
24.53 (5.56) mg/L. 59.74 (12.16) mg/L. 114.19 (23.72) mg/L Toh -7,
ZOFER, 1 mg/kg TAD DL EOEGRETIERE~ 7 07 7 — TV HEBEORN, 5
mg/kg TAD DL EOBGEECIENE~ 7 v 77— @ IL-18 pEAE (ex vivo) DI
MR H T, &6, EE~r v 77— (25 Xix 50 mg/kg TAD LA ED
BeHBE) KOWE~ 27 v~ 7»— (50 XX 125 mg/kg TAD LI E) 1%, in vitro
DV REPE (lipopolysaccharide : LPS) Hl O 2R & T RIEVET A b A
A > (TNF-a, IL-18, IL-6) pEAOEEIMNZR L, 1n vivo ® LPS HH T H HELE
OFE N F BH7=, 25 X% 50 mg/kg TAD UL EOEGEETIEL, Mg 2w
A N IA VBT ROPAFEE T ccmye DFRBUEINZ7RB D=, £7-. LPS
2 K DHSE CRIE ST RIEMEY A N A OMIFREIX, 125 mg/kg
TAD ® PFOS $¢ 512 X > CTHAM L7-_(Dong et al. 2012) (H# 169),

(b) PFOA

ICR~v7 A ([, %&£ 10 ) (2 PFOA (7> E=17 AH) % 21 HMEAKRE
A#45 L7 (0, 2, 10, 50, 250 ppm), MIETIiX, £ TOHEGH T CD81Y
VRERDOD 50 mg/L LA EOFHEETCD4 1V U REROBI NN BIER ST,
F72. 250 mg/L H5RECTHMEED U o REROBIERITIEI U223, JRIEEIC
REREACIIHA DN D o7z, —J7, MR T, 250 mg/L #% 5T CD8 + U
VONERDMEIN L, B L BEE ORI LTy, U NI L D BICES S
TV, &I, Mg CIERIESEY A N A V857 TNF-a, IL-16 2 O® IL-
6 DIEBLE, gL MR Tlx, DABRGERR T comye ORBLEN N LTz, P
2B 5 IL-18 B K O CD4CDS8 T i dHhnix 50, 250 mg/L 57
T, TNF-a, IL6 X% cxmyc OFEBIHNNIL 250 mg/L L 5T, BRIz T 5
c-myc DIEBIFENNIL 50, 250 mg/L B G- CTENENFGHFRIICAE ThH 72

(Son et al. 2009) (14 170),

mfER & LT, BALB/c v 7 % (M, 45 5~15#f) (2 PFOA (AL 96%LA
) &4 HRERERES (Basqm) (00 0.01, 0.1, 0.25, 0.5, 1, 1.5% (0~
50 mg/kg)) L. @HUERER & LT, BALB/c =7 % (Hff, %&#f 5 L) |2 PFOA
% 4 HRRRE®YS (0, 0.5, 0.75, 1.0, 1.5% (0~50mg/kg)) L7z, BEUE
HERCIE, &6, 1 HEE 10 HBEHIZTZT LA ELTIHAT VT I v
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(ovalbumin : OVA, 7.5ug), 72" FE LTHWBTAVI=U ALY T L

(2.0 mg) ZMEFENKRE L THE (&IF) L. 14 A BSOSz~ —ED
~ U AT OVABIED . E 51219 HE & 26 HHIZ OVA (250 pug) & #R50E
5 L CRuEREMEAZHER L, 27 H BICSUE 272, TORE, OVA OX4
OXFIERE & bl LT, PFOA 58 ClIMlgsiin £ 32 (Spleen cellularity)
WY (0.5%LLE) ROWMREERD (0.5%LL ), Ml £3EE (Thymus
cellularity) 8/ (1.0%LL E) K OWIRE &R (0.75%LL 1) | I ONZ e
IgE N (0.756%LL ) ROUE OVA R0 IgE fEEE (0.75% K% Y 1%)
MBI I N, Eo, KOGBRBIERHE CTIL, B220+ sk fuid (1.0%L2L F)
IO I iE# IgE & T OVA #r5f0 IgE OBIME M 233880 S, E., KB X
R, A P~ DOFRRER e N~ 7 10 7 7 — VORI OB, KaE S WA O
B R R OVBE BF. 55 25 1T 1 72 R E SO DS B AR TR HER S iz, LLEN D,
PFOA I &FEIX, BET VA7 T % IgE IS ZHRT 2 naEEN & 5
EER I NT-_(Fairley et al. 2007) (B[ 171),

(c) PFHxS

Y BT A& AIE o7,

1) o \HBEE

(a) PFOS

SD 7 v b (6~8 WEhDMEME, &8 10 PL) (2 PFOS (#ifE>96%) % 28 H
MsaifRE &5 (0, 0.312, 0.625. 1.25, 2.5, 5mg/kg K&E/H) L7z, ILiE
PFOS IREOVHE (FEERZ) 13, SGHFOM T 54 (4) ng/mL. 30,530

(918) ng/mL. 66,970 (1,629) ng/mL. 135,100 (3,877) ng/mL. 237,500

(5,218) ng/mL, 413,556 (8,071) ng/mL. < BD. 23,730 (1,114) ng/mL,
51,560 (3,221) ng/mL. 94,260 (3,144) ng/mL. 173,700 (9,036) ng/mL.
318,200 (8,868) ng/mL T o7z, REROMER, HEKFH 2B HEIELE O %
D R O i D B A8 8 1 O FAE SR OB N BIZR S, B B2 O WD LI T
1.25 mg/kg IKHE/ B #5805, MET 2.5 mg/kg (KE/ A& GHE D, PR OBE
A\ X ERE & 12 1.25 mg/kg IR/ B B GHED DA EZNRO biL7e_(NTP
2022) (&M 95) [FB],

(b) PFOA

B BT A& o7,
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c) PFHxS
B B A_EMAIT RN T,

Byt - ERERE O ESIE

EPA (2023a, Draft) i%. PFOS oW T, 5 —& U= S i 2 3 STk
DHFNG | AR B E D DS ME D m W TRl L T\ b Z & 2 Bl
\Z Zhong & (2016) DOWFFEAERY LT, EEINE< I X 5 4% 4 HilmORER
~ U A SRBC 1Zx}¥ 5% PFC HIGNME T DT —# % POD fEAIZEIN L T,
Candidate RfD #& H L T\ 5,

PFOS 2o\ TIE & 512, NTP (2019) ©F » b Mfig#Esh o> BMDL 2> 5
PFOS @ PODugp RO TV 5, F7o, MEREE & IR B = 2 LD MR S 1
THEY ., BHMRRED OFELE > T D Z & B O L2 8§55 Li-ftho
k& H—ET 5 Z Lo POD EAICEIRL TV 5 (B 47),

EPA (2023b, Draft) 1%. PFOA {22\ T, Dewitt & (2008) & Loveless &
(2008) DO~ A ZBIT D IgM FUAEAEDIK TOT —X %2 U 7 F U HERICKTT
HEPEISEDIRT E WO PR E —8T 5 L5 L. POD f&ffi & L CTiggiR
LTW5 (& 48),

RE (BPRER) OFLH

(1) @anb. PFOS K O'PFOA #~ 7 AR ARG T 5 & | (afEs & ok
TN, £2, (1) Obo, PFOS XU PFOA Z#~ 7 A TR O H-
YITRRe 545 & RIEVEY A D IA L OREBRLT LLF —KG « JREED Uitk
WRO BN, &512, (1) Oe2 b, PFOS #F v MR O#EE425 & Mk
DRESNE I DR AER O INERIFFOEENRBDO N, Ty b, vV RITE
T oM OREEFIL, (1) O c 2R LI2CHERS & O BEEDOWITED b il &
nTWn5,

bz e, PFOS KUNPFOA & 1z, ~ U ATORMO#EEIZL Y SRBC
(Zx9 % IgM FLiREAR PFC MIS% ORIEISE DK TR Sz, 2O
PN 2 R4 2 AR I3 EGR Y Dz, —J7 T, PFOS LN PFOA O~ 7 A~
DA G L DRIEMY A F A DI PFOA OB GIC L5 T LL
=i - WO TTEFE O REREDKE L REINTND, £, vURART
v M EHWTZRBRIZE W T, SRR T 2 A RO B R0 e Bk
BlEINTWS, Zh iV, PFOS O PFOA I/ RIC/EM L, Szl O
EERENT OIS B EMT DR ND DL EEZZ NS, B MZBWNTHY
7 F N EOIR T HEDOREMH ORE DA LT T LV —FHE L OB EME A
TERTHRENRDDZ 0D, BHBROMAIZZ N DY R— T =21k d
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ARt S5, LNLaRnb, 2FEHEECaLTaxTaro EFEES A ML
2xGIERIFT LNV OFEHBEHOA TEENREIATWIHRELH L Z L
D, BB T — X OFEROMBRIITEENSLETH S, B TIE, Bt
BRirH e MIAMET 272007 —2 B3 fiio TN Z &nn, LVEHAETHE
BRI SILD 0 E D DORGEZ L U, 13X < BRI K O NIz %25
JE LR, A =X Wi, 7 BRI FE ORI R D Hiv D, PFHxS
(ZOWTITERMWRRBRIC I 1T D E R BB T 2 AR AR E L TRV, 5% DR
MULETHDHEEZD,

(2) &F
@ XHER

7 =0 —h & CIT Lz RIE & HAE 2R — MFRICEB VLT, 1997~2000 4
T ELNEENT 58T O XT X R ilhm L OV &S O MIEIRE & 5 ik
I} ON 7 B O RS R OV 7 7 U 7 OFURME O BEN A Sz, B~nY 7
TUT ROMERY 7 F o ERIIwE (4% 3, 5, 122020 3[[) &7 —A ¥
— (5 ElRF) I N7, WmomEiIimis 32 MBI, £ bOMmiklE 5 %
KD T 7 F RN S v, 1% PFOS, PFOA K U PFHxS 2% 0 %/ -
Il (25 78— Z AVl T5 /38— XA JVE) 1%, EHcoW Tk PFOS
27.3 (23.2, 33.1) ng/mL, PFOA 3.20 (2.56, 4.01) ng/mL, PFHxS 4.41 (2.56,
8.43) ng/mL, 5 Az >V T PFOS 16.7 (13.5, 21.1) ng/mL, PFOA 4.06
(3.33, 4.96) ng/mL. PFHxS 0.63 (0.45. 0.88) ng/mL T& 7=, i PFAS
TR KON % Llog TA# L7 EEIFET M L DT (- & ORI TR
) OFER, IO IMmiE PFOS BEIL 786 O 5 gV 7 F U HfliRiD Y 77 Y
TR & AOBE AR L, O Mg PFOS JREN 2 {5125 & F+EHD 5
ikt D 7 FUoBRERIO Y 7 7 U T iR O 2£13-89% (95%CI : =55~-17%) T
bole, £lo, FELD 5RO PFOS LT PFOA B L 7 i%F (386 4) O
WAERSUA KR Y 77 U 7 HiR L OBHEIZ ST, PFOS & O PFOA 78 2 £
725 L HURM S EER A ER#E L UL (0.1TU/mL) % FEl5 4 > Xt G, PR,
TREEO U 7 F o OFETHEL) 1. PFOA EEEIZ X G RGBT
4.20 (95%CI:1.54~11.44, p=0.0065) . ¥ 77 U 7 iz BT 3.27 (95%CI :
1.43~17.51, p=0.0057) TH -7z, PFOS & OBS#IA 572> 7= (Grandjean
et al. 2012) (B 172),

F72. Lk Grandjean » (2012) &R U ad— MMZBWT, 1997~2000 4F
WCAEFENTZ B8T L4 DF E 6 it RIT, Tk 13 miFo il PFAS (PFOS.
PFOA. PFNA KO PFDA) JEREE L 275 U 7 K ORRE RGN O BN FH 4 <
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Tz, 18 mERE R OHUBMIZ DV T OEEYFHT (s M ORI CHEE) D5,

C7T ) THUAMMEIL, 13 MM T 0D PFAS BENE W SR T A m A2 5
. M PICAEBEZEZN AN LD E LU, V7T VT U IF DT —AH
—HERE e L TR D 7 WER (5194) IZB W TTHY . PFOA RN
2 512725 EHURMOIK F13-25.83% (95%CI : —42.5~-3.0, p=0.029) Th >
7o FTo. TR TOMTE PFAS B & 18 R OPFUAMIZ DV THEE 2
XET N2 HOTHEEZZ (Indirect effect) 228 VR EE (Total effect) 230
BNCIEAT (FEls R ORI CREE) Licsa b, B 77 0T U7 F D7 —2A
S — R L XTRBIRIE D 72 W ER (519 4) DORBEZEET MR WN T,
JAMET R A BTz (PFOS : —32.8% (95%CI: —47.9~-13.3, p=0.002) . PFOA :
-19.8% (95%CI : —=35.4~-0.5, p=0.045), PFHxS : -16.2% (95%CI : —29.3~
-0.6. p=0.042)), —Ji. WEAFTRMIC OV TIEL, BARERBEIZA SN h >
7~ (Grandjean et al. 2017a) (M 173),

X 51T, AL ar— MFFEIZEBVT 2007~2009 4 (Cohort 5) (21 EH VA
FNT2 490 4 ORF~T (REBLOMEURFFFfn R I - 30.6 %) 24T, 8%
OHARE, 18 2 A H LV 5 i i PFAS (PFOS, PFOA, PFHxS, PFNA
J Y PFDA) L 5 OISR L N 77 U 7 OFRMM O BIERTHE S
7oo &b OHAERME PFAS R, HETE K 2 BH#%ICERIRS L7 f18
DOIiE PFAS JRE (487 4) THRE 4., 1M PFOS, PFOA KU PFHxS &
DOFRAE (25 X—B 2 Z AL, 75 /8—k XA )L) IF, PFOS T 8.26 (6.22,
10.71) ng/mL, PFOA T 1.40 (0.95. 1.95) ng/mL. PFHxS T 0.20 (0.13,
0.31) ng/mL To -7- (Timmermannetal. 2017(ZH 174) XV 5(/H), 18 »»H
IKe (275 40) TolyE PFOS, PFOA KU PFHxS JBE D HJfE (25 X—&
A, 75 78—k ZA)L) i, PFOS T 7.1 (4.5, 10.0) ng/mL, PFOA T
2.84-7 (2.03-5, 4.56-3) ng/mL., PFHxS T 0.2 (0.1, 0.4) ng/mL TH Y. 5%
e (849 44) OIiRi%, V7 F BRI RILS L, [iE PFOS, PFOA KO
PFHxS BEOHHRAE (25 N—B X AL, T5 X—k X AV) X, PFOS T
4.7 (3.5, 6.3) ng/mL, PFOA T 2.2 (1.8, 2.8) ng/mL, PFHxS T 0.3 (0.2,
0.4) ng/mL Th -7, MiE PFAS K OFURDIREE % Llogs TAHL L 7= Hvf 4y
Br G R QMR CHATE) OfER, HARE PFOA JRE & 5 FE% ORIl DR IZ
AOBEN L LI, HAERFO PFOA X< @EED 2 (52 5 T L ITHURmIZAkAE
J& T 22.25 (95%CI : 85.25~2.646.63) %, 77 U 7 T 18.93 (95%CI : 33.16

22 13 iR COHUMB B2 52 250K 013 & 5 & LT 7 s COMGHUAME 2 ZE L=

T,

28 7RI C O MG PR 2 B L 72V 7L,
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~1.66) %D L7z, SHEEICHBWTIE 18 20 H B OV 5 i PFOA JBE TH
[FEERIZIAME N B DT IEZ 0, AEEFAONRP>T2H DO PFOS kT
PFHxS THHUARDOBAMEM A A Hivlz, £7-. Cohort 5 & 1997~2000 (¥
ELNEENTZRETLT (Cohort 3, =R — h OFEHI L MG PFAS 2 OFL#H;
L) OF—Z &G L CRBROT 21T 272 & 2 A, HAEREDO PFOA JREEN 2
58 2 5 2 L ACHUARMI ISR T 17.59 (95%CI : 28.238~5.17) %, 77V
7 T 17.828 (95%CI : 29.11~4.74) %l L7z, PFOS } O PFHxS T [AlEkD
WME A 8 P B L, B EBTARIE PFHxS T 8.24 (15.05~0.89) %D, ¥
77 U 7 HiisffiiL PFOS < 24.47 (36.90~9.60) %Dy 23 Z 5 117~ (Grandjean
et al. 2017b) (& 175),

Fo. INOOMEERICESE, 5 AR TRICBITA2WEREC 7T T
FUAMMIZ BT % 15 PFAS (PFOS. PFOA. PFHxS., PFNA (X PFDA) s
@ BMD & BMDL 23&EH &7~ (Budtz-Jorgensen and Grandjean 2018) (=
8 176),

Ao 10 1014 (IR IV Z7HEEIR 21 4. HAWEE : 80 4)
Zxrtg L LI-BEWIFZE I8\ L i PFAS (PFOS. PFOA, PFHxS, PFNA,
PFBS. PFHxA, PFDA, PFDoDA &% O* ADONA) #2JE & £AEHu il oo BE iz >
WTHE SN, M PFOS, PFOA K& PFHxS IO F¥IE (EYE(R £, #i
pH) 1. FLEA# 2 L2 HE R T PFOS 6.8 (3.4, 2.8~19.3) pg/L. PFOA3.8

(1.1, 1.6~6.4) pg/L. PFHxS 1.7 (1.1, <0.25~0.6) pg/L. BFILEHE L TIE
PFOS 15.2 (6.9, 1.9~34.8) pg/L. PFOA16.8 (6.6, 2.6~36.7) pg/L. PFHxS
2.1(1.8,0.3~7.1) pg/L Th o7z, EAAETT VT K VT L7z & 2 A i PFOA
BEL A V7V b BHUAMN (r=0.32), ERSUAM (r=0.25), 7
T U THURM (r=0.23) &ORIZIZ, ADEEN L) PFOS IZOW T

BRI ONR o T, £i2, PFOABERIC LY, U7 F o HirsR
72 iz kA T e A v % —7 x> -y (IFN-y) FEADME T LTz

(Abraham et al. 2020) (B 177),

TV —r T RTirbhiviz 2 fEO a5m— MFZE INUENDO cohort study
M TNIVAAQ cohort study) D F 5 XIEH HFIZSML TV D T~12 5% D1 £ ¢ 338
& kg b U TR ZE I 35\ CL I iE PFAS (PFHxS, PFHpS, PFOS, PFOA,
PFNA, PFDA X' PFUnDA) RE L ER L N 77 U 7 OFuAAl o BE )3
A S N7, MiE PFOS. PFOA X O PFHxS BE O HRfE (25 /S—k L & A
JL 75 =Tt X A V) iF, PFOS 8.68 (6.52, 12.23) pg/mL, PFOA 2.28 (1.89,
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2.88) ug/mL, PFHxS 0.69 (0.54, 0.93) ug/mL THh-o7=, 314 4 DT —H T
W, I PFAS R % Llogio T L =M ENGFE T /L (LR & OVE A Hh
THEE) 2 X D00 ofE R, Mg PFASIRIE L U7 7 U 7 KOG RO HLAh
MU ADOBIEDH N A LD, AEEITA DN T, BERKNY 77
U7 DTN AR 86 2RI LT 169 AICOWTHIT 21T o728 2
7. PFHxS } O PFOS DO IM{E#EE 1 ng/mL ¥4 7= 0275 U 7 HUEMIZZ
NEI T8 (95%CI : 25~94) %K TN 9 (95%CI : 2~16) %95 Z LR E
iz, WERIURICOWTIFAEEZRBEEIZA L) > 7~ (Timmerman et al.
2022) (B 178),

HE O EET iz aim & HAE a R — MIFRIZEB W T, FIEN D EIK 2 4F
W EMETICEETETH D 687 MORTXT (REBLOFEEATIRRFE# (YR
72) :29.3 (3.8) %) & X4, AR OIEA A PFAS (PFOS, PFOA, PFNA,
PFDA, PFUA, PFDoA, PFHxS %" PFBS) BEL L 07 b v —ME
RKUA7 OEEENRES N, EHR 6 NHBRA T, 120 H K24 0 A
Bl3seiic X0 &, B R OB ER BT 2 SV T A S vz, Iy g PFOS,
PFOA KO PFHxS O F el (i) X, PFOS 2.48 (0.39~65.61) ng/mL,
PFOA 6.98 (<0.09~29.97) ng/mL. PFHxS 0.16 (0.05~0.85) ng/mL T »
Too BRI AW LI EH e D 2T 4 v 7 [Blg s 8 (RO s SE4R AT BMI,
FEMRER, 78 bDOHARMAR, WEOKERE, HERK., Sk, FiEoT
LAX—OFME, 16 OMH, FEEWNA, RO RGN, OB O MY o A 115 K&
ORILOAETHEL) OfEF, LB Tix PFOA OERINE, 7 b —MEEER
DY Ay LEHEL %A v Xt (Adjusted OR) 2.07 (95%CI: 1.13~3.80)) .
F 72, PFHxS Tid, FAKIUGAL & R U@ Ui T b & — Rz &2 & B
H L7- (Adjusted OR2.30 (95%CI : 1.03~5.15)), —J5. B CTIIAE /B
35 572> 7-_(Chen et al. 2018) (BH& 179),

B TITONIZ 10~15 D1 £ 456 £ x5 & LI EGIT BBAFZE (4 A
F 231 4. FEMGEFE 225 4) IZBW T, My PFAS (PFOS. PFOA, PFBS,
PFDA. PFDoA., PFHxA, PFHxS, PFNA }; (! PFTA) & LB E Y X7 (25
WTHAE -, 1iE PFOS, PFOA & O PFHxS RO HJfE (25 X—k ¥
AV, T573—F %A /L) IZ PFOS 28.9 (14.1, 43.0) ng/mL, PFOA0.5 (0.4,
1.3) ng/mL. PFHxS 1.3 (0.6, 2.8) ng/mL T& 7=, EEIRoHr R, PERI,
BMI, WBlOZERE, MEREOHF LK OGHE A THEE) OfEER, mEV X7 &
PFOS (5 1 WA NiEEICxE T 55 4 WUt Adjusted OR 2.63 (95%CI : 1.48
~4.69)). PFOA (5 1 WA(i#EICx3 25 4 WA iED Adjusted OR 4.05
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(95%CI : 2.21~7.42)) }& O PFHxS (55 1 WO NHECT T 25 4 U AEED
Adjusted OR 3.83 (95%CI : 2.11~6.93)) & ORICIEDOBENA LT, £z,
PFOS |3 B EIEE A 27 L IEORE (p for trend =0.045) 7234 H417-_(Dong
et al. 2013) (&} 180),

AHEA 2T 4 \ZB1T HFLIE AR — MBI LT 843 4 DR -7 (RO
BRIEEE . (BRYMERZE) © 31.3 (4.4) %) A XIZRIC, BBl PFAS (PFOS
K OYPFOA) JRJE & i MLIyE IgE % (n=231), A& 18 P H £ TICBIT 57T
LAX—U 227 (BT LLX—, 15K OUHE) &U‘ﬁ%“ﬁhf 27 (FHK)
DOEIEN A S N7, REBLO MR TR 28~30 1 HIZEI S 4, G PFOS &
O PFOA IREDOHFIAE (25 /S—k X A )L, 75 /83— % A)L) [T PFOS T
5.2 (3.4, 7.2) ng/mL, PFOA T 1.3 (0.8, 1.7) ng/mL Tho7z, FE¥LDT
LA —ZOWTIERBI~D B N7 7 — F<° ISAAC (International Study
of Asthma and Allergies in Childhood) EZEZ AW THAE L., 7 &b OEYYE
OBEFEREIIRERA~OT o — MZ X0k Lz, 1R, 2 REO 3 REEAX[EF

DM (REBLOIEIRIFARERS, 7 LV X —E, FnbEdiEl £ ok, +
EbOMR] B OMHT TIXERIN) . HPERE,  HPEZRE K OV B BURE I C Al
H) OFER., 3 RETEAMNT Tl kIR (128 4) (2B CIiLiE PFOA JE & & ks
Mg IgE i & ORI A O B#EN Z 5172 (Cubic : Estimate =—3.078 (95%CI :
-5.431~-0.726)) 23, BRIZBWTOIIAERBEEIIA DR o1, £,
BlomiE PFASIRE LT E L 04K 18 MHETOT LVF—1U 27 K OUBRYE
JAZIZONWTOR T AT v 7 [alsiott (BB ORIl - 20 - dEiRAT
BMI (7 LA —Y R 7 DF) « HERE, MBOT LALX—E (T LLX—U X7
D), FE & OMER - BEFLHE B - R o 4 8 K& Ol iia Bk 5] CRiE)
OFEF, WIN b IAREZRBE XA 572 o 7= (Okada et al. 2012) (04 181),

AHFE A # T 4 128 D AeHEE 2 A — MMZBW T, 2003~2009 FI2&M LT
FDHH 2,083 MO REFT &t I, R MAE PFAS (PFHxS, PFHxA, PFHpA,
PFOS. PFOA., PFNA. PNDA. PFUnDA. PFDoDA. PFTrDA. PFTeDA) i
LB 120 A KRR 24 HHOT LA X—ERE (5, WiE &k OV T LLX—ik
BEIEA) OBENTE SN, BB O MRITIEE 28~30 B IZERE S v, 1
4% PFOS., PFOA } U PFHxS iREDOHIE (25 X—t L Z AL, 75 3—k
% A V) 1%, PFOS5.02 (3.71. 6.83) ng/mL, PFOA2.01 (1.31. 3.26) ng/mL.
PFHxS 0.296 (0.222, 0.395) ng/mL Toh -7, P AT 4 v 7 [AUFHH (REB
DIFWREFER « 2050, KBEOT LIV —E, 88 ORI (5B BIfEeT Cliibs
8. REFLAE IR, HEEE TR O R, KIRIZE W TRMAIMEE PFOA 7
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FEDF 1 WA ALEE (<0.2~1.31 ng/mL) (2% 555 4 W0 BE (3.26~24.9 ng/mL)
TT LT —=FRIEY A7 DA XHEA (OR0.64 (95%CI : 0.42~0.97)) L
=08, BIRCIEAMEREE A Do T, £72, PFOS %O PFHxS (2250
TITAMEZR BB T A b 7e o 7= (Okada et al. 2014) (i 182),

72, Eif®d Okada & (2014) & [A UAbigE 24— M2V T, 1,558 #HD
REFT (D BHIR 793 4, IR 765 4 REBR OIREFEFn (BRYER) - 31.1

(4.4) #%) & X502, RER OER Y 4% PFAS (PFOS, PFOA, PFHxS, PFNA,
PFDA, PFUnDA, PFDoDA, PFTYDA) JBE L 7LD 4 E TOT LILF—

(MR, B, EFEEAR) U 2 7 OB#ENHAE S vz, BER O MR TR 28~32
BB E 4, I PFOS, PFOA XU PFHxS RO FIfE (25 N—& ¥
A, 53—k % AV) 1%, PFOS T 4.925 (3.667. 6.654) ng/mL. PFOA
T2.013 (1.314. 3.346) ng/mL, PFHxS T 0.296 (0.221. 0.395) ng/mL T&
ST TUAF—HEBAITISAAC 7 =— X 3EMEIC TS iz, v 2T ¢
> 7 BURHT (BB OEIRS 6 - B8, W7 LLX—E HERE, R
HEHM, REFTOF AR, MEREOF LT L O (530 fET
TSN THEE) ofER. BBloIMTE PFHxS IRE OIS U 2 7 O 4 v Xk
KT L7=MAEMEDOAFEE TH - 72 (Q4vs. QL OR 0.728 (95%CI : 0.497~1.06) .
p for trend = 0.038), PFOS } O PFOA [Z2>WTIX 7 LL ¥ — & D HE 72 B
XA B> 7= (Goudarzi et al. 2016a) (ZH 183),

Eilk > Goudarzi © (2016a) LR U 1,658 #LOREFX7 X5, IR I
1% PFAS (PFOS. PFOA, PFHxS, PFNA, PFDA, PFUnDA, PFDoDA, PFTrDA)
RELFELD 45 FE TORYYE (THRK, Mk, RS VA /L AEYE, KED
WTNDOFRIE) U A7 ORENBHE SN, v AT 4 v 7 BUFSHT (BBl
SEHR PAF i - SRR M OO A B - R TRE L 7 &b ORI (B 2B DFEHT TIEERIM) |
REFLA B IR HEERIE, PR E AT OF A I J OV B oo A I CRHE) ofE 5L,
PFOS L EYE Y 2 7 OIZIEDO R (Q1 vs Q4 OR 1.61(95%CI1:1.18~2.21) .
p for trend = 0.008) 234 4L, EDOMHMIFIE (p for trend=0.071) LV 7
i (pfortrend=0.036) IZBWT LV AbNE S, £7-,. PFHxS &
JEYLIE Y 27 OO EDOEE T L ICOIHICHBNT- (p for trend = 0.045) &
&N 7-_(Goudarzi et al. 2017b) (HR 184),

2003 /£ 2 H~2012 4F 3 At 2 dh— R~ L72FE D 9 5 2,689 #LDORE
FT (BB OVEHPEFR (BFHERA) : 31.0 (4.4) ) ZARIT, AEgRTm
4t PFAS (PFOS,.PFOA,PFNA,PFDA . PFUnDA,PFDoDA, PFTYDA, PFHxS)
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RELTELDO TEETOT LT —ERORBIE D A7 Nk Sz, oM
RITITIR 28~32 1 HIZERI S v, MAERE DO PR (25 S—® L Z A0, T5 3
—k X A) L, PFOS5.12 (3.75, 7.02) ng/mL, PFOA1.94 (1.30, 2.95)
ng/mL. PFHxS0.30 (0.22. 0.41) ng/mL T&h-7-, — b E T T V%
FRAWTHENT (&6 OMERI, REBLO M PERE - HPEF D - AR O A - 4
#RAT BMI, fEART OFERFEIA THE) ofiH. PFOA (fHxfaRE (RR)
0.85 (95%CI : 0.77~0.94, p=0.001)) % PFOS (RR 0.86 (95%CI : 0.76~
0.98. p=0.020)) LB OMICADBENA LT, F-, BB O M PFAS &
JEEFDTiEkE TORYYEDFIEY A7 IZONWTDOT AT (v 7 [BUFSH (P
B HHPEAE, HPERE, ARURAT BMI, ARRH OFMZEEHINN, S, Wiblio
AHE QLA DN O/ TIIERSN) T ofER. PFOA (OR1.17 (95%CI :
1.01~1.37, p=0.043)) &k OMICIEDOEE Y, PFOS & RS 7 A /L A RYLE

(OR0.72 (95%CI : 0.56~0.91, p=0.007)) OMICEDBEENA LN, —J7,

WAL Z & ORHT ORGSR, B DWW 81 DA T PFOA & RS 7 A /L A Yk
JiE (p for trend =0.038) DfH TIEDRHE N A Bz & L T4 _(Ait Bamai et al.
2020) (&M 185),

MESMEBI C ORI IC R STz (2021 FELBEICAER SNT) SRV T
1D/ N fe g

K[EIZT, PFOS, PFOA, %O PFHxS % il L T o figk Tl < e3¢ 8 Lk
WE#E (415 4) % *I42, % PFAS (PFOS, PFOA, PFHxS, PFBA, PFBS,
PFPeA, PFHxA, PFHpA., PFNA, MeFOSAA. EtFOSAA, PFOSA) JE &
SARS-CoV-2 V7 F v (Biflanv )T s I ) EfEEOGURE (S HFURICRT 2
IgG HUiAAl & rPFnfiiifl) ORI OV THAE S iz, BRIMmITsRGEE & B e% 5
~6 D 2 FEE TIT->TH Y, MLiF PFAS ¥ ORI E IR DMK TIT b,
PFOS. PFOA kU PFHxS REOHFRAE (25 X—k L Z AV, 75 /X—k ¥
A V) 1%, PFOS 7.46 (3.53. 18.00) ng/mL, PFOA1.63 (0.95, 4.54) ng/mL.
PFHxS 2.20 (1.07. 6.09) ng/mL T -7z, MIGHUAEILE R SO Y 2 7 i
DWTHIE SN2, U7 F 5% OBk A Tholofo . HEf%RR
W RF ] 2 B AU B IR G 2T 1 (B, PR3, fElk, BML, #5555
AT, PSR EAREOFE, aLFaRxTaAf ROMHAEE, HiTObsHl
WM E OB OFUFERIEOFEEE (U 7 F > OFEE K OB [R1450F Oz COVID-
19 ~DOFEG DA W THHE) THIL) IZ X DRl &21T - 7=, BEkFOMiE PFOS &
FE8 14.5 ng/mL (PWUSML&EEH) BEINY47-0 0 U 7 F o 8f@#% O 1gG Hriff jz O°
FRIPUARM IR L2 VA B CldZe o 72, 1L PFOA . O PFHxS 2 & D
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HZOWTIE, PFOS L RIEEDOFER TH - 7205, PURMIIE FORREIZ L v /S
7= (Porter et al. 2022) (&1 186),

A = —7 > ® Ronneby Biomarker Cohort {ZZ /Il L TV 7= 20~60 5% 309
x5 E LT, SARS-CoV-2 V7 5 2 RIEEERD 5 ik kO 6 2 HBOH
At (S HURIT 95 TIgG Huikf) & BfEaTO M CTHIE L7z PFAS (PFHxS,
PFHpS. PFOS. PFOA. PFNA, PFDA } O PFUnDA) R & ORE A THA S
iz, i PFOS, PFOA } O PFHxS IREDOHRAE (5 /3—& % A )L~95 /3
—t X A1) X, PFOS 36 (3~200) ng/mL, PFOA2 (0.4~7) ng/mL, PFHxS
34 (0.6~236) ng/mL Toh -7z, Hrikiiz B AR E T L I2#IB EIG04T O
F. PFASJBFE L | SARS-CoV-2 U 7 F U Bflit% O HUAMIZ BE 13822 S hu /e
-7~ (Andersson et al. 2023) (& 187),

KENZ T, PFAS B ASCBIKDIE < 88 % 5217 7 il C 50 0 = 7 — MJFSE

(the Michigan PFAS Exposure and Health Study) 7%, mRNA SARS-CoV-
2 U0 FuEREE 226 4 (12~90 5%) 24T, ILik PFAS (39 fifH) & &
R TUAE (S PURICKT 2 IgG FUisflh) DOBENHAE Sz, Mk ~—=
TA U (U7 F AR TS AL, 1S PFAS IBE S HIE S -fE R, b
BH D 60%LL 25 11 Fi3H (PFOS. PFOA . PFHxS, PFHpS. PFNA, MeFOSAA.,
PFDA. PFPeS. PFUNA, PFecHS & O* PFHpA) i sz, 2D 11
A TR SR & LT, 3B 1C31F 5 i PFOS, PFOA J Of PFHxS D
ST (EUEfR3E) 3. PFOS 10.49 (3.22) pg/L. PFOA3.90 (4.90) pg/L.
PFHxS 1.53 (3.72) pg/L Thoiz, V7 F o ERmEIIRMO0 EFH (=—
AT A UREIND visit 8 £ T (visit 3 1 1 7] H #ff1% 42~68 H | 2 [7| H /i % 16
~42 HIZFHY)) EHEGEH (visit 3 705 visit 4 £ C (visit 4 (X 1 B H % 70
~103 H. 2 [ BHfE% 44~T7 HITHY)) OFHIRIT OV T, [fiF PFAS #2/E
E LR OENRE & ORE AN L 7=, PFOS, PFOA ZE5DIX< TR & LT
W= ERRET V& —BALHEE HFRRE T VI 2, 85D PFAS IRA 0%
Weighted quantile sum [Al)F &% (¥ Bayesian kernel machine [A)7 To#T L 7= 5&
B, 1iE PFOS, PFOA KU PFHxS JREEWT IS #fdl%L ©— 7 FREOHUAAM
W1 B oHURE, B OPURMOWTNE BEE LR o7, 11 FEO
PFAS DIRGIEK BOHFLEZHRFT LB W T HEELZRD 2o T

(Bailey et al. 2023) (&1 188),

oh [E O | B B S N A FE v il (LWBC) T S 7= aifh & A ok —
MZEIMUTRA O 5 5 235 #l (REBLOMENRERE A (FEHE(R 22) : 28.31 (3.95)
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%) R, B omiE PFAS (PFOA., PFOS. PFNA, PFDA. PFUnA,
PFHxS. PFDoA, PFBS. PFOSA X (*PFHpA) #BE L, T X508 1O
TEMEIZ L0 ERINE L2 1 EMOBYYEDRER (R'E | K& RIS,
T OF L OB OV TIHE Sz, RHRO I E PFOS, PFOA & (" PFHxS
B DRI (25 R— X A )V 75 3—& % A V) 1%, PFOS T 4.58 (3.31,
6.14) ng/mL, PFOA T 45.82 (28.72, 77.34) ng/mL, PFHxS T 0.33 (0.27,
~0.39) ng/mL Th o7z, BYYEDFEIRIT, #IZDHeR Tl L7z, IiE PFAS
TR 2 8 AR Lien AT v 7 ERSHT RO T Y U Es i (O3
b RER OITIRRFF i, AERAT BMIL, 4E4R- QWA M FOEE, HPERE THE)
DOFER. PFOA JREE N XA MY 720 O FHIO Y 2 7 1% 4.99 (95%CT :
1.86~13.39) I/ L, PFOA JREEAS 10 5414720 O FHRIOBEE L 97%
L7, &612, FELDRELRATE CONHM (4 208 K XX 4 A
PLE) TRHIT 2 &, THRICKT 5 PFAS IR< B2 T, 4 AL ERFL T
BTONEFELICBWTE VEEE TH -7z, HART PFAS 1E< #& &R E IR
BXRIMS & ORNTIEEREITFR D b2 0> 7-_(Wang et al. 2022) (B 189),

7 v~—72 @ the Odense Child CohortOCC)—IZ&ML7=R:-7+DHH 1,503
o CPYHEFER (E¥ERZE) : 30.7 (4.5) %) Zx%E LT, KM PFAS

(PFOS. PFOA. PFHxS. PFNA., PFDA) & L 1- £ 8D 4 5% % TORYE
12 LD ABE & ORISR Sz, REBLO MR IR 8~16 # B ICHE S v, 1
1§ PFOS, PFOA XU PFHxS IBEOFIfE (R/ME~fHKKE) X, PFOS7.52

(0.49~27.5) ng/mL, PFOA1.68 (0.27~12.5) ng/mL, PFHxS 0.36 (0.02~
7.3) ng/mL Tho7-, FELDOABRIZET AT —#I%, ENEETLIEZELY
A2 RYDICD-10 =2 — NI K W HrE LT, BYYEIC K D AP E R L7+ £ bl
PIRD 26% CTdH - 7=, Andersen-Gill Cox bl NV — RET /I L D80T (REBL
D HPEEHD - HPERE « BB, 1 &b ORI R O THRIE) OfER, MiE PFAS
TREEDS 2 512725 & BYYEIC K D ABED Y A7 33 28% LH-32 Z LR &En
7= (% — Rk (hazard ratios : HR) —-1.23 (95%CI: 1.05~1.44)), 1L PFOA
XX PFOS REN 2 {52725 &, TREEGYEDRIEY 2 7 BWENEI 27%

(HR 1.27 (95%CI : 1.01~1.59) & 1*54% (HR 1.54 (95%CI : 1.11~2.15))
W U7z, RAROBEMAIA, ERGERYE R Mo EYYE CHBlE s vz, —7.,
BIBREIC X D AR Y 2 713, My PFOA 2/ & ofICADRENEIE S
7z (HR 0.55 (95%CI : 0.32~0.95)) _(Dalsager et al. 2021) (S 190).

Fv~—27 @ COPSAC2010 @2 — MIBIMM LR+ 738 #1 (9 B 700 FHIZ
B DR 24 38 H RS OREBLO ) FEd (R Z) @ 32 (4) %) ZXTRIT,
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PR ORHMAMAE PFOS KO PFOA JRIE (77 7 TRidiS TR Y . FEfll/a%k
fEOFLHEZ2L) &, FEB60H, 1k 6 20H . 6 kRFICHE LI RYYE, Wi
B 7T LR —@E 7 PSR, IERRRIE & OB TG S T, 4
JzH PFOS & U PFOA RENE WS AIZIET M E—Mm B REA L 72 0 | JHE
WX DB RN B D Z LR ST, LirL, 7 b B B RE, X
X7 b E— MR ERORBRE S IFXBEN R0 o7, RIEHIZE TS5 PFOS KT
PFOA 1F<#E L, AR OKGEDRIE L OMIC b EEITBE I N R o7
(Sevelsted et al. 2023) (& 191),

K[E D NHANES (2003~2012 %) OF —& Z W58 TliX, 12~19 D
HO4 2,189 4 (BEHHRE 1,903 4. Wi EEFHHE 263 4) A X2, MiF PFAS
TR L R WIS, M ERE, Rz OB & OB S vz, i PFAS
DOIRFEITIU L THRE S H, 1iE PFOS, PFOA KO PFHxS 2% CE¥IE (FE
YefR72) 1, @ FEE Tl PFOS 13.39 (0.48) ng/mL. PFOA 3.54 (0.099)
ng/mL, PFHxS 38.54 (0.16) ng/mL, Wi B £ # CTix PFOS 11.61 (0.70) ng/mL,
PFOA 3.53 (0.15) ng/mL. PFHxS 3.50 (0.38) ng/mL THh -7z, BV A7 4
o 7 [EUFAT GRS, MERI, B, BMI, 2 IR R K O [R D A 4 TRl
) OFER. WmE. W, WEFRME, REZZ2 OB L oMICIIEEITBILE SN
o lo, MERITREMNT S L. BETIE, F 1SR (<6.90 ng/mL) & bk
LCH 2 WAL ol i PFOS R (6.90~12.40 ng/mL) T, BlEOHEE (OR
0.49 (95%CI : 0.27~0.91)). Ml (OR0.50 (95%CI : 0.29~0.86)) KU Z
FTOMERE (OR0.47 (95%CI : 0.26~0.87)) L ADOBENH ~7=, % 3 MUy
rRE L 85 4 U ATE CIdA B e B 3Bl S e o7z, F72, M PFHxS i#
FETIE, 31 WAt (<1.10 ng/mL) &L T, & 3 W fi#E (1.50~3.00
ng/ml) T, WO U A7 BEE -7 (OR 2.35 (95%CI : 1.31~4.21)), ik
TIE, % 1 U (<2.43 ng/mL) & bE#E L CH 2 PUAIRED PFOA JRERE

(2.43~3.60 ng/mL) THilgD U 2 7 MK L7z (OR 0.41(95%C1:0.19~0.87) ),
MR OFELT THDL L, BIEICBW T PFOA OF 3 WAkt (3.75~5.07
ng/mL) T 1 WAOMEE L L CTHiEDO U 27 BMEFL (OR 0.27 (95%CI :
0.10~0.72)). IfLi% PFHxS 2D 4 WANEE (>3.90 ng/mL) ThEE DY A
I MMETT 5 Z L&z (OR0.21 (95%CI:0.060~0.78)) (Pan et al. 2023)
(&1 192),

MEOANKEE 7,061 425G & Lizank— bk (2018 ARG OFMED H b,
R—2A T A VRERHCERZ TII o T- AE B L., 1 FERICKREHEMEIC X
STERZOABEDOFMZITV., ZERIZ OMEZKN S7- 70 L ORER & =
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WRIB 2 FIE L7 o 7o T0 4 DX (@J‘!ﬁAk@%U’C““\? v F 7)) wxtGgE (K8

i (FEYERZE) : 36.3 (8.6) &) & LT, ZMERIEY RV L _X—XT A VI

WZHE L 7= Mg PFAS (PFOS. PFOA. PFNA\ PFHxS, PFHpA. PFBA, PFDA

&Y PFUNDA) #EE DB EIZ DWW THA S#172, Bayesian kernel machine [H]

J@or AT OFE R PFAS {REWIIZHRIZREIE & EOREZ /R LT L@l S
(Shen et al. 2022) (M 193),

@ B4 - EFREEOFHEME

EPA_(2023b, Draft) %, 2021 4 (EPA 2021, Draft) O#ERE24THW =~
F~—7 VAR A (BMR) % 2023 2K R (2021 4F : 5%, 2023 4-: 0.5 SD)
L. MiGREL LTDPOD (mg/L) #IKDLHIZEELE LT, PFOADFEHD
MG GG B & MG H Y 7 7 U 7 HuiRAil O FIT B4 2 BMDBPhossp %
Budtz-Jergensen & Grandjean (2018) ®O#iE7>6 ., POBBMDLossp % 3.47
ng/mL }% O 8.32 ng/mL & HH LTV 5 (B 48),

EFSA (2018) X, Grandjean & (2012) ®O#HEN S, PFOS O & H~D
L L CU 7 FUERIZ L APURMEOK TIZEEF % BMDL;s % 10.5 ng/mL & 5
HLTWAH(EMH82), =Dk, EFSA (2020) iX. Abraham & (2020) @ PFOS
F N PFOA OV 77 U T U7 F U AEREICHRT 20RO RGO TICBE T 28
x4 L2, PFOS, PFOA, PFHxS & O PFNA O 4%t L LC BMDLyo % 17.5
ng/mL EHH LT (ZERE 1),

FSANZ I%, #i-72- @i gelc L 0 | ifjE PFAS oL U 7 F 82
FHAZ 05 BRI DA P s e OVERGUE a5 SO I k9 2 Sl D b
ﬂ#ﬁ%éﬁ%@%%&@%%*ﬁﬁ“ﬂhfﬂk@%ﬁﬁ@%@é%%#%
B ORI R S, AR LT, 2L, RRBRZ#HNLT DI
=HZIARA3THD | Wméht%ﬁiﬂ@@@m
FEER, SA T AIBIRIC LD LD TH L AR T D 2 L3 TE 2 b
L. B L PFAS OEEM Y X 7 lICB T 2 EEL T RFR A b
—eritical endpoint)— & L Tl TIER W & LTV 5 (S 194),

@ HE (BEF) OFLD

PFAS DS HEREIC X9 2 0 BIC DWW T st - EFRBEBIIC 31 2 3 IS

24 Grandjean © (2012, 2017a, 2017b) K OF Budtz-Jergensen & Grandjean (2018) O

76, PFOS OF £ DifiFHiey 77 U 7 HuRfli oK FIZEE9 %5 BMDLs % 5.4X 104 mg/L.,

PFOA @1 £ & d MG HHAS RGTIRE DI FIZES9 % BMDLs 2 1.7 X104 mg/L & HHi,
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BN A I OICHET Lo & 2 A, BB LY STROF A —EH L TB 53,
WSBAZHES SN2 LRI R S v Ty, —, SEREEIC KT D B D
POD Z#HH L TWAEHAIZIE., LN 77 U 7ROEROFURMEN T KR
A FELTHWONRTWDS, MOMEZES K BFTT 57201, it
EEHEBE OFHMNnE (Ra2ate) OAFRKE (2021 FELIR) (ZHE S 72 3CERIC DWW
THET L7z (Porter et al. 2022, Andersson et al. 2023, Wang et al. 2022 %%) ,
Fo, WA - EEEHEBE ORI TR SR, T o e — IR E T
MR- THR YD, BARLITEIUE, FEESRREE IR DN 872 2 HURkIZ 36 1 55 R
Thd, TOD, ENTERMINIEPHELMA THHMiT5 2 & & L,

. T F UEER ORI

INETICER SN FRIA S PFOS, PFOA kO PFHxS [I< &=
DOEEIME 7T VT U I F o AEFE OGREIRE DR T & OFE RS TND
EEBEZOND, —FH, BERIZOWTHEBEOWRE N H 508, KT 2580 %
LOOFEZER L, HDHWIE, BE#EQRLETI2WMELRBEESH L Z LD, A
DEBEVI ATIEATDEBZOND, EFTEROEIIC, Z FARAL U &L
TEHAT AT OORE S END BB o7,

EFT. MEOXMAEEZ O, 7TV THMRMAE T FARA 2 ~E LIERDOZE
IIBEWIFTECTH D . KRR A HEGR T2 2 LIZREETH 5,

WA, WSS OFEHMEES TR SN CHRDIZ E A ER 7 2 v —35E TED L
T=HF7ETH Y . PFAS Z &b DX < BRI R R B 2 6 G & LT
%, 7 xu—iflTlE PFAS O E22X< BIRITHAOER L Z 2 N TNDN,
BAOERIZEY PCB 0K A 4%V VHEOKREUEARIGIEIZ B I TS
NHZEMPNr->TEY, ZNLDIEFETE LIV ENE IR L TEvy (B 7
= 1 — EIEH IS PCB i 1.020 pg/g (lipid) (435 4) (B 195), H
AROEHERF A MK PCB O H4fif 0.0458 pgl/g (lipid) (518 44) (2 196)),
7z a—iBOME T N — 71, BHEIMTE PCBIRENES W EER/ 77 V7
OHURIAME T T 5 Z &2 @E L TWDH(SM 197, 198), £ DORITRE I
PFAS (X< O ZMEE L7-#FEIZB8 T, Grandjean » (2017b) 1% PCB
AL BTN R TEATICIR N T, BN e BN B SN o T 2 LD LR
DM CIT PCB Z A &N ORI LTz EHELTHY | ZOFEMIT RSN T
WRWER 175), T72bb, U FUEREOPIREIZ = RARA > e LT
6D PFAS 12 BOREL ZOMOERRBIEAIIERYE XL BOREEY) Y
INF BRI T Ty, PFAS IZK SBEORBZ AL NI T 5121, &5IC
REBAMEEEZ D,

F o WA OFHIHER TIXY 7 7 U 7RG RO HURMIZ BRE U TRl 2
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TN, Bl SO R L7c & 2 A, iffE1E SARS-CoV-2 U 7 F - Hefditk D
PUAMEA~O BB 5 J AL H I 2 T & TV (5 186-188), PFOS, PFOA X
" PFHxS OEENE WA SARS-CoV-2 U 7 F o HEfi £ OHURm DK T
MaZRTHERHDLHE DD, WTFN bR FIICAERREETIIR o7, 20
Eolz, vTT U TR E SARS-CoV-2 DOFUAM TITAERN—HE L Tu /i
W, TOHMBELT, 2ARBZOND, £T 1 8BTS ERE OFEROET
bbH, VI7T VT RMEROTURM OFHAE TIT/NEB R TH Y . SARS-CoV-2
U 7 F RS OPURMI O EIIRASLEHFDERRR Th o7, A E/NRDR
RSB DEZ DN T SARS-CoV-2 (Y LA &/ NEDORERBIKE -
FEMTAMTON TV 2 (B 199), TORERE LT, MATIE, ThETITREL
TR IRARIZ 3 2 SRR E B FTET D T2, B E DMEALICHERET D DITxt L,
NI T2 720 AR ISR T 2 72D O B SR DMENLITHREE T D L s S
TWD, 2D XD RN E/NRDRPZIRE DEND PFAS IZ L2V 7 F U HaAd %
DOHURI~DEBEDE N E L THALTWA RSN H S5, 2B & LT, U7 F
YDOELNT 4 DEWNEZLND, PTT N TRMEROT 7 F AT R VA
KO F o THUY, SARS-CoV-2 DU 7 F NI mRNA UV F o ThHbH, hxV
A RU 7 F L, SBEEMALR] (7Y 280 ) L LTT S =0 AEBE
ENTWA2, mRNA U7 F o Tld mRNA RZFNEZEH A LTIEE T/ ki1 7
Va NV hELTHIET D LB LN TEY ., Wi OM TIXBUREA ORI FN
AN=ZAENRIe D EEZ LD,

b. ZRZEHE

C.

HEOFAE(S R 189)TlE, 235 fHOH 14t RICRBLO MG PFOA & & 73 Y
M3 2% & TROBENRGE D Z ENRESNT, Tr~v—7 OFEER 190)T
1X. 1,503 FHLOH 2RI, BHAMIE PFOA X% PFOS JEENEWEAIC 4 %
RO FRIEREYUIE, R TE RYIE K O O EYSIE DFIE ) A 7 S L=, — 75,
Mm% PFOA JRENHINNT 5 &, HIBERIEIC L DALY 27 13K T Lz,

PFASIZ< BL AN EL 70D EBYNED VU 27 3@ & DA 2~ T 3521 B
H—07, BEENRRNETL2HELH ., HMAIT—BL TV, JHERITER S
BYYEZ = RARA L FELTWNDLZ &, YT NH A XCERDH D &, G
SIVTORNWHEER N L T DL ARERH D Z &, 61T, [ EI<E LV
DFENVENFEL TV D AREHESENEZOHB EEZXOND,

T LILEF—KE
T r~—27 OFEGR 19D TIEG N (1RE~6m) Th Y. PFOS &
O PFOA &7 b &—MEii B-CONEERE, 77 b B — MR E 2% & OIS B 3852 =
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N7phnotz, NHANES TiX 12~19 O H4E & %5121 PFOA, PFOS LY
PFHxS JRE &M R, Wi, W EFRIEAR ORE 2 ORETE & OB 2 /et L7223
BEREEIBER SN N> T-(BH 192), /-, RIUL PEOFHE T, &8
IZB T PFOA KU PFHxS OREHMIENT M E—HRERO Y 27 35
FHIEDRIN TS (B 179),

M PFASJBE & 7 M E—MERE R, 7 LIV X — MBS DORIE & OB#EIZS
WTE, — B L BERBSES L TELT, LR bBRE SN TWD, £
DM & LT, FMEEMOEEREROEN, HIE L TWD PFAS D41 OiE,
T RAA L NOEWVENE Z LT,

d. ERDEFMRICLHHE

ENICHIT P E LT, T LT —EEEZ T RARA > b & L7 SCERD
b E SN TN D, Wb ALE THED STV a1 X HAE 2 A — M
Thsd BRELTELORBEICEATLIE=F21 > 7t (LEAZT 1) | Off
REThy, ZNOEFENICBI AL LTEETH D, EEAXT 11X, L
Rar—F (FRE5144) LduifmEar— N (R5RHE 20,926 4) O 25D
AR — MHEPORER SN TEY 5D 95 5 1ML 2R — MR 181),
4 FRIFALEE 2 A — (B 182-185)1 b DI TH 5, FLIR =R — k OHf
75(Z M 181) Tlik, PCB KU A A& v U HHEE & PFOS LU PFOA & Ofiic
EOBEMENBE SN2 0D, PCB 0F A 4%V VHHIBIE 2B A e L
T L Efi SN TS, PCB XA A% VHREOTFEOFMIZEDL LT
PFOS % O PFOA L A4 18 A O T L L X — K ONERYYE & DRI i%L
BlEshierolo, £z, ILEEAZ T 4 OFEFRTIL, WOMRNZ X220
wﬁﬁ%éhf%@\%Kﬁﬁﬁlmosﬁ<%mi57vw%—%@%ﬁ@w
B2 o TWATREE N R S vz, PEOFMAE TIELRIZB W T PFOA D
BEERINCHENT FE—MRERO Y R BEEDHZEIRENTWDS, M2 T,
JLHFE A 2 T ¢ TlE, BEOBIYEEZRAE Lo RAA v hOBAIZIT LR T
PFAS OB NBIER SN TN D0, ER0RBEZ = RARA &35 & PFAS

DFEBIIBE I o T, O XD 2B LRI OREMT 2 A L T2 SCHRIT £ 723K
W7l MEICETITET UV AOEENEELEZ D,

T, ERNICBWT, U7 F U BRE OB & ORE 2 T L7- §iE TR
INpinotz,

ik a~d 7225, PFOS., PFOA }x U PFHxS 137U 7 F L H:ffi % OHURISE D

T M OGRS & o T B RE DA T & B L T 5 aTREMEIC DWW T, F
FHRBIANREEINTND EEZXBND, L, B3 EEED—H#IC
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DWTHEHIZE LTS DT, EDSEEREREIC T D2 L fIRT 2 I IR
+hatEZOND,

(3) REDF LD

PFAS IE< FBIC L D50~ DB SN TIE, BB K O 2022 0 il 1712
LT Tl kO Tt 2R 2@ENEEERO TN D
Fo, BEB L e FOEFLE OB TERLFERDPBD B, %@%I&LT

X< FEL UL KO H PFAS B OEWABEE L TWD aTREER & 5,

@ REHNH

BEOFEFLGED & SR ORH UL O+ £ 8 o PFAS (512 PFOS,
PFOA KO PFHxS) L+ &4 DU 7 F % OFUAAE O R 12 A o B 73
%é*kﬁﬁiénfwé TV RARA L bELTRECHERE RN 7T U T

12X 9% IgG HUARDB AN LN TE Y\ ZOMF T EL LD TFARFED 5
mrwézﬁ;#wmﬁ_vay%/ﬁﬁﬁﬁmﬁm@ iéTﬁ@@HN-
Y EADIKRTZROTREL RSN TWNWDHZ L 2E X5 L, PFAS 13K #&
PURICE O TIZBEE LTV 2 AlRerEl Dmféﬁwottb\/77)7#¢
iz RRA > hE LT CROE < IIRFZE Ch 0 | INRBREHEGR T2 2

SIEREETH Y, e, D7 T U TG R OHUAM & SARS-CoV-2 DHLAAE T
T—H LRI E LTV RV, DIk, V7 F Uk OfiRtiZ T K
RA b & LTe6 0 PRAS X< BB OEEEA A 2 121E, & OO FR R A 5 YL
WEIZ BOEBEZL Y DT T-HEERMLE LB 25, —H T, BNICBIT57 7
T BES OPURMEICEI T 2R IT <, AROBMETHDL EE XD,

PURIGEIZOWTIE, T AHDW0ET v MW T PFOS XL PFOA DOf%
O#5C k0 IgM HUADIL F=° SRBC 12%19 % PFC FUGOIE T 385 DakR
THBIEIN TS, ZHUIEFTOMRE T /R ThHLEBA N5, T2
72 L. 3o igthalii clx Liks2o PFC G EN L < HWL, —#&HY
X7 Y a Ny R EFER LW TREEPITOI TV D DITKE L, EEZEIC B0
THEHEINTWAWERE N 7T U T 8HmBT I F LT V2N RBRN
SNTWD, TVany ML REREDRELS BT D20, w2 ER
BRIC L D a2 ETH 5D,

FHLWEX YT & LTmRNA VY FURFE S, SARS-CoV-2 77 F
I ST b, SARS-CoV-2 U 7 F L Bafdi 1% DU ~D B Z >\ THEEL
DLW 72 S TE YD . PFAS & OBEN 70O XHE RIS B TIE R0
INEDOBROMEN 2R T 2 ERHE SN TS, PFAS O, 7V a3y MNRINY
7 F R mRNA U7 F 0 ORRITKT 2 EBEOHESRIERE~DREL 5| &
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29 EER A = X AEEATIZIE, B ~DOAME N ATRE R BN R BR T T LIS CHIF
REMEDDVENDDH EEZHND,

9 PFAS JREE &IEGYEIIE & ORI#E 2 e L 1P b R STk
V. PFAS 23 THIC _EXGE & OV PRGBS )T 2 REYAE DOFEAE U A 7 OHE N B
THEOREND RSN TS, L LR GEEMENRWEMEL H DM L, H
AR—BL TR, BERNTITONTE AR TH SALEA 2 7 4 128\ T,
GV PFAS 13 < 88 & BYYEIIE & OBENSHE SN TE Y, 43E TTIE, il
K. BEHE, KE. RS UA L AKIYEDWTINDIRIEY 27 EHIZ PFOS K&
O'PFHxS (WD &) OBFHENRA LI, TikE TTIL, PFOA 2%k *RS ¥
A NVAEGEDIIE Y A7 ERICBENR A LN & SN TW\W5H—5 T, PFOS I%
RS T A NWAJEGLEDFRIEY A7 DK TIZE#E S5 Z E N RSN TWD, Z0DXK
I, EA LS B ORI — BN 72V =®, PFOS, PFOA & U PFHxS
~@ PFAS 1< & & GG L OB #EZ 442 Z L IZREETH 5,

PFAS & JEYYEFRNE Y 2 7 1ZBT 2R O RITBED & Z A+45 & 1T
z2 3, PFOS ofRRn&Eicky A AL 7o U PR~ OIEPIENME T4 5
EDOMENHDHLOD, 5% bEMWRERIC L D FEM AT A kO D,

R R E

BRI BT, PFASICE AT LA —EEORIEY 27 L L THRHE
NTNW5, WEINOEBOFRIZBWT, PFASIEE LT M —MERER, 7L
F—, MEEORIE L OBENHRE SN TNDER, BRI —E L TR0,
B 21X, PFAS O MG D EFIIIET b & — Pk BOM S SRS 3IED U A
7 LIEOBEZ R THENH 5 — 5T, Bp 5 PFAS Tl BEROWIGD U X 7 D
K TFICEE T 5 2 LAUREN TV D, 72 dbHRE A ¥ 7« Tldhlia o i % PFAS
BELTFELOTLAF—U R (BT LLX— 2, WE) & ORI
REENRED LN TE LT, S 62 7RI W TIEERM O RHA MG PFAS 2
JE L R OIS UL EFEERRIE & OMICAOBENRE S TWD, LEin-> T,
INOORERIZTTIE, PFAS IZ<FEL T LAX—HE L IIBEERH L B 25
IR TH D, FLIR 2B — R D OBEROSTHRITZIE D 18 7 H B DM
RPFERINLTNDN, ZOBOEDOREBRITIBN TS FEROF RS BIE S
LINVED, SLRLPEOFRLMETH D,

EHIC, ENTEBSNTWDFE SO/ L BREICHET 2 2EHE, Wb
LT aF VIHEICB W T, i PFAS X< #& & 1 &6 Olgis K& O Bl 0N
5955 & DEE NI B hro 72 Z & 23 20238 4E 12 A IZAFE Shi= (B 200, 201),
T aAFLFRHEDRERICONTIEL, AIEHEERL TS RERD D,
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—7, BB TIL, vV RAIZPFOS 2Rk Nk H LT~ 7 v 7 v — Y ORIENE
YA "B A 2 (IL-18, TNF-a, IL-6) #EAOHETR K O LPS $ 5% o i H RS
YA NIA VFEEDPHER LT L OHEDRH Y | PFOA OEKE 51T L - TH R
DIEEBDRFRD BN TS, & 512 PFOA ORLFEIZ L 57 LIV AR (1B
NiEh) ROT LS R BRE) IgE O¥EIN, ZGE~DIFBERDIRZM, LT VFEA
HRE OO B NS D BRI 72 77 1L B — M SGE RIE DOISE D BIRFICHER S
TW5, 2D X PFAS O ~OR 8 L L TR RKIE 4 B9 5 e
DA R+ HHERTH Y . PFAS |2 X APUAISEAL T & O] & 13872
HlE A2 R LTV 5D,

DL ICEMWEER & E R TIE, HAWVITEFIZER T, T LLF—IZ
B L Tix PFAS O TSafEiieie) & [apeimibl) oRAR2PENRD LN TND,
ZOHERK E LT PFAS OF LVF—KRIZEHT HIERE S OEW, Fl 2127 Lv
KT HEM G BE) ITER L72Dd, 50T LVF —Kh DO
(Fx L) IEH L0 L0 B BRI n & 2 6 b,
F BN CiIE 2R — b 2212, PFAS O BRENEL #LUL,
ff, IR, PFAS DS OB BNER B Y B 5 DO ZSHE IR 1 & D 1o B
B NF R 0 | OBV L TWAIREM L E 2 bs, PFAS O
MRS, T LS VRS T LR —RUSOER (Fv Lo ) 1851 5 PFAS
DFBEOHENEIZONT, LR BRI L DM AL E THD LB R
bIvd,

@ EMHEREEFHELDEWNZDINT

T LILE OGRS IOV CTEMWRER & EF L O TR bR
ROBWNZOWTIL, EKBELNLVOEVWRRORERER THLEEZDLND,
JEERSEIC BT, B holiiE PFAS BEIXE < THEH ng/mL f2ETH D Z
EMRINTWD, —H, v U AXITT v bZEHWTE% < OFRERTIE, Mg PFAS
BT  B8E ng/mL IZE LT 5, T72b5, Bk TiX 1,000 {514
EEWIREE T PFAS OE~DOEENFM SN TWA Z LI 5, £, BHE
D PFOA o5 IZ kAN FaxTa o LH(EBHK 168), i~ 7 AD Mk
TARZAT R OIKRT(ER 164)FORE L, BT NT 2 ADOEERRIEIL
BB E 52 DAREMEZ R LT D, S5, 8L b b Cidiufm o e %
DREL B ERRESNTHNDEZ LB, B b~OAFEZ B E L7zH)
WBRICEB W TR, X VKRS D PFAS % L 0 RMIRI# 59 5%, My PFAS
NN ERLSIMATIZLBET NV EHBEL GO T2 ENEETHLEEZD
o,
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Lk zZ v, PFOS. PFOA KON PFHxS 1%, U 7 F U #M% OFURILE
O TIZE#E L TV D AR E TE Wb 0D, T E THRE S H O
AFLOE R+ SITRRED B 5 ECHlr L7z, S0 & oIz SV CiE, [EN
K OMESME SR B H I — BN & 7 LI —EE L OB EIZ VW T,
WFFERERIZ— BN W2 LD | ZRENGEUIARF 70 Th 5 &l L7z,

. R
(1) BtER

LN

C57BL/6 ¥ 7 2|2 PFOS % 3 A& &5 (0, 0.43, 2.15, 10.75 mg/kg
KE/H) L. VU AKKE (Morris water maze) (25K 2 %L ERE (spatial
memory task) % 5 L7-AEH, 2.15 mg/kg K/ H LI O &5 CHREEHERF O
FEARAERY 72y, WS AREEHIIL O F ERAFH) 72 7 AR h— 2 A 10.75 mg/kg &
H/HO®EGHTRIKEHSHICEIT S F— 33 LT 3,4-dihydrophenylacetic
acid ORI NTHEHIZIIT 2 7 V5 I EROHEINBBIEE STz, LLEDOR R
5. PFOS L FEIT LY MBS OFEREIR T L OMRSMIa O 7 AR b — 223485 L |
ZE R RE R OREIB OIR T 2 4 U % alRetE2s " Sivfz_(Long et al. 2013) (&
& 202),

£l C57BL/6J ~ 7 A2 PFOS (FifE 98%LL E) 121X < 88 (R~ 5 &%

0. 0.1, 0.25, 1 mg/kg (AHH/H) ST~ 7 21T, WIKGEFEER (object location
test) Z 50 L7-f55. PFOS X< &/ (1 mg/kg KHE/H) O~ T AORAEIX
REFRRRIZ LR TR < | R AYFRBIFRAE (visual discrimination task) Tid, PFOS
(X< BREOFEFE DX B ILASNTEN o7, F7o, BUMEE D7 V52 I g
KOy-7 2 B ORI, PFOS X< #&#F (1 mg/kg KE/H) 256 RREFIZ A~
TEhoTz, LLEORERNS, 3L PFOS (X< #id, #HEICB W THRRICHE
L, Y RBEEICORND I ENRE Sz _(Mshaty et al. 2020) (B
203).

Byt - EREE ORI R

EPA (2023a, Draft) %, 2021 421 Mshaty & (2020) ®O#i57>5 PFOS
@ POD %KD T =3, 2028 FFIZITMHRE~ DR EIZE S 2 PFOS @ POD @
BT > TORUVEIR 47),

i, FEERENV DOFRREA~D B & L ICEHlE 2 B H L TV A REBIIT 22 0o 7=,
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i (BMER) 0FLD

Mshaty & (2020) (X, > WEOMRER, FRIOWER A% 2 BRICEEE ISR
ETAHIEICHEAL, A% 1~14 HO~ U RIZRHZ/0 LT PFOS #IX<&EL
AR, 2 REREAODETLAEZZ L 2HE L TV D&M 203), i~ =
~OPFOS 5T b K IZ B W THREZE IR ST %, EPA (2021, Draft)
TI% Mshaty & (2020) OV OFEMFREET — & & K2, POD #H LT
WD, ZD%O EPA (2023a, Draft) (2 X 27l CIEERY EiFbitTisbd,
ORI TH, EREMOMR~DOEEL L S ICFMEZ B LT,
ZOBIBMEN D XEHELOMIEHRE S 22 23D, PFOS (X< FIC X 21k
RO TRRIND OO, MEBELNATEY | FHio= KA1 k&
LTHERDY EF7nwz & L,

(2) &%

XHRIEER

JbiEE A Z 5 ¢ OFLIRE = A — R IZ 2002~2005 FEI2S 00 L7= 310 #1 (HZE 6 7
AR - 173 #, A4 18 D AFHA : 133 1) ORT-XT (REBlO Y 4FEl (FEUE
R : A 6 Al 30.8 (4.6) k. A 18 "HFHA 31.0 (4.4) k) & XI5
& LT, FHMAIMIE PFOS LU PFOA JREE &+ &b O R % (Mental ¥
A7 v 7 A (MDI), Psychomotor FiZEA > 7 » 7 A (PDI)) OBHENFHA S
iz, BRIMFEHIIIERP ~% T, FHRMIE PFOS LT PFOA IR o Sufii X
ZNEINBE.T KD 1.2 ng/mL ToH o T2, MEEFEEEIZ- OV T D413 Bayley Scales
of Infant Development %5 2 it (BSID II) # MW T3 S ni-, L EEIRSHT

(REBLOAR « BB « 4THR T OBRJE « LA ORI/ 7 7 = A B - BRI R -
REIE, TEMREECIEE) OfER. A PFOA RIE & 6 2> H itk il MDI
A a T \ZAORENEED bz (8-0.296 (95%C : —11.96~-0.682)) 73, 18 />
AR XA Lo Tz, PFOS BE L OEHE IR O Lo Tz

(Goudarzi et al. 2016b) (= 204),

AbiiEE 2 2 7 ¢ OLifEiE = A — MZ 2002~2005 2SN LT 770 #OET-
AT (BEBLOEH) HPEAEE (BEHERZS) © 30.7 (4.3) %) Z X812, BHAIMLTE PFAS
IR (PFOS. PFOA, PFHxS, PFNA, PFDA, PFUnDA, PFDoDA, PFTrDA
F.O*PFTeDA) &+ Y40 8 CoIE XA - ZE)E (ADHD) ARIEIR & DR
EAFHA X472, ADHD OFHilZILim#HIZ X 5 ADHD-Rating Scale (ADHD-
RS) Z /-, fRMmMEEHIIEE 28~32 T, BHMAME PFAS 25 o hJefiix
PF0S6.22 ng/mL., PFOA1.98 ng/mL., PFHxS0.31 ng/mL Th-o7, v AT
# v 7 EURET IV (FEBLOAHE « BETE - iEURRT BMI - 00 H AKE /W ) OV
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E b OPERITHEL) Ofk R RIS PFHxS EE#INIC LY +E 4 ADHD U
27 DF s ZEIMET L7 (OR0.68 (95%CI : 0.47~0.98)) 75, &1 L5 2
FLEZ BT 5 & FAE TlER < 2o 7- (Itoh et al. 2022) (HH 205),

@ B - EEEEOHESE
PRI T DR A~DRE R & L ICFHMIE 2 FH L TV B8B83 72 0o
77,

R MEE (BF) DFLD

JbHFE R #5 4 OFMR R — h Tl 6 2 H o0& I BT BRI PFOA
WEEE D 1 WA ALRE & bl U TR 4 WU r e Rz A =277 (MDI) 23K B
AR BV (B 204), 72, bfEE =2 A — FTlE, 8 RICk VT ADHD-
RS D2 a7 80%MHLL 272 U 27 gt Lz 2 A, PFHxS 8 U X7 %
T AEENERD SN, FRIRALE VEHOBANR T L L TOHERGEIT R -7
(2 205),

Z DAl PFAS ~DJE RN < BIC K D FEA~ OB L L TL BRI E,
RIEIFERE (IQ) K& ADHD, HPFAEZE & OREHBZRFT STV D0, R
i3~ 2% DT+ 43 2Rl EAS B 7e o 7=,

(3) #HEDFELD

BRI T, A% 1~2 B O~ 7 2RO~ 7 A~ PFOS #&5.1C
X0 FE - FRERE O TR B, PFOS IZ X 2R OMEEIK T23RIE S
TWb, LonL, EHEBRELN TV, B NOMRR~OEEIZONT LR
I TIEW A 23, FHARIMTE PFHxS IREAE W ETe LA ADHD-RS 2 27 MK
Kb DRENH D, PFAS Dt N OMIRZ~OEELTMT 5 DI1%, 407k
AEHLITAS H LTV R0,

bz e iE~OEBIZOWTIMT 2 ICIT AN R+ TH D &4
Wr L 7=,

7. ExsH
(1) X#kIF#R
PFOS (#i) 98%) % . invivo TlE. gptdelta F 7 v AV == v 7~ 7 A (f#)
(2 28 AR O S (1.5, 4, 10 mg/kg (RE/H) L., FFlROBEAR 1525828 B
S OVEBED /NG RR & 5l L 7=, Spi-7 v A 12 L D AFIRIC I 1T 5 225828 B4R
FEDENMEM N A LN ODOFEEZITRO LT, B s, £,
BRI ERBR b Ch o7z, —F. invitro TiL, PFOS (K 98%) 1~20 uM
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(10 pg/mL) % gptdelta F T2 A¥ == 7 <7 AlifHEEMIGIC 24 FREAL

HL7ZE A, Spi-7 v B A K0 RERFHI R S22 SRS DN BIEE S
iz, 51T 20 WM BG#ETIE DNA HIEOEZECTH 5 vy H2AX ORBLIN 5
N7, 20 uM PFOS & 800 UmL 4 % 7 — ¥ X% 20 uM butylated
hydroxytoluene (BHT) % /I1Z T 24 FffHLBEL 72 & Z A, W& T7—E L DI
HCIE, ZERERREE LD y-H2AX M OFIS 13 PFOS BUARALEE LV %
WL, F£72, BHT & O30T, y-H2AX MR O EIE & OSlAZN HoO2
DL~V NEY LTz, PFOS IZ X% in vitro BARTEVERER O MRS R, ARG
D B LA U7z HeO2 ERRICE Db D 2 E 2 bz (Wang et al. 2015) (BHR
206),

PFOA % C57BL/6J ~ v A ([ff) 12 5 BB k&SE (0.1, 1. 5 mg/kg KE/
H) U7z, BRI R OSKSEAMIAR 2 VM 2 =2 A S akBRAE ONC HBIR AR if BR K OV ik
U gkEHWz/ERBRICBWT, BETH-o72, e HERE (5mg/kg (RE
/H) TIXFEE, M ALT 8 K& O AST 8 K& O MASEBEIEOBIMA A vz & O
O, BT DIEE R LR O LA R L2 (BEERLREDI) 1350 B
F°. PFOA OFEEILE LA N L ADEETIIRNZ & 3R S 417z (Crebelli
et al. 2019) (ZH 207),

PFOA D&M & iV o — i OB nm kiR GRUBR 1~12) OfFRBHE S
TW5b (FIV-1), CHO fifla% Fv 7z in vitro Yeta /R B FRBR I3 ) T—E 5 1E
DR R E NI GRER 6 LT 8), MmN Lz LB x b, £
DML, invitro. invivo DT DR T PFOA D&t DFEIUIFRS HiL7eh
- 7=_(Butenhoff et al. 2014) (& 208),

RIV-1 BEEEMHHAEBRERGEK 208

R PFOA i e .
o . AR, HE - PR #
AT 2 F - 18 IR 28 SRR B R & F O T2 B s A H3BR
N+ HE (S typhimurium TA98, TA100, TA1535,
1 (95;) TA1537, TA1538) . Eff: (S. cerevisiae D4) =35
° 0.1~500 pg/plate (-/+S9)
NH.+ HE (S typhimurium TA98, TA100, TA1535,
2 (95;) TA1537. E. coli WP2uvrA) Gk
° 30~500 pg/plate (-/+S9)
Na+ HE (S typhimurium TA98, TA100, TA1535,
3 (98.5%) TA1537, E. coli WP2uvrA) =
o 20~1,000 pg/plate (-/+S9)
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LIS A & O 2 BT 2R A FL R
F v A =—ANAH A —IEMIE (CHO), HGPRT
NH4+ ek f— 2N
4 (98.7%) BT 2
e 9.75~39 pg/plate (-/+S9)
(EFLIERE RN 2 A T2 e R B 3 B
- NH.+ F ¥ A =—ZNLA K —FIEAMIK (CHO) b
(98.7%) 75~200 pg/mL (-S9); 125~750 pg/mL (+S9) -
¢ NH* F £ =—ANLA X —FIiEAKL (CHO) s
(95%) 30~300 ng/mL (-S9); 75~825 ug/mL (+S9) -
. Na* b Y SER i
(98.5%) 25~300 pg/mL (-89); 50~402 pg/mL (+S9) -
3 Na* F v A =—=A L2 Z —PiEHlg (CHO) e
(98.5%) 50~498ng/mL (-S9). 75~600 pg/mL (+S9) -
In vivo B i/ MZ R
9 NH.+ ke CD-1 ACR) ~ 7 % an
(95%) 200, 400, 800 mg/kg (HA[AlFE A5 -
10 NH.+ i CD-1 (ICR)~ 7 A o
(95%) 150, 300, 600 mg/kg (HA[EI#% 1 #5-) -
" Na* it CD-1 (ICR)~ 7 % -~
(98.5%) 250, 500, 1000 mg/kg (HAEIE 5 -
in vitro FMETEE iR HLEER
(95%) 1~200 pg/mL =

+89 : RBNEVEILFR (S9) DIFFEAE F L OFEE T
* L —EORBITIN T, MBI E TS % b,

TK #laa HC PRFOA O 4 BEEALERIC K 5 in vitro inmtt 27l L7z, =
Ay MR K OVIMZRER Tl 125, 250, 500, 1000 pg/mL, TK #E{s 7229828 5
RBRTIX 125, 250, 375 pg/mL ZALER U7- 455, /VEaRER M O TK & s+ 225K
BB TIIRBIETH -T2, 2 A v MR CTIZBMEC¢H -7, PFOA & PPARa
TR T=A N EOGHLEE T, PFOABRa A v &R S8, IHMEREEE
DEABMEI ST, LA T, PFOAICX % = A » FD#EFICIL. PPARa &
LIz bR b L 2DBIENE 2 b7z (Nakamura et al. 2016) (5 209),

HepG2 Hifigz Fvy, 2X107M~2X105M & PFOS (#i 98%). PFOA (fl
FE 95%) X% PFHxS (#iff 98%) o 24 BELER|IZ L %5 DNA #HEMEZ a2
FakBRIC L 0 BT L7z, AR SR 13 PFOS 100 pg/mL, PFOA 83 pg/mL X
% PFHxS 80 pg/mL TH o7z, WTNOWE b IREKIFH 7 DNA HEME LR
L. FiEMEmREMEOEARING RO =N Z OREREIIAR IR
(Wielsge et al. 2015) (1 210),
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PFOS % 48 Bi[#][FE T Wistar 7 » M2 4 BF5EHIR O &S5 (0.6, 1.25, 2.50
mg/kg RE/H) L. BHEHIIIZI T o/ MEFERMER O DNAHBEME (=24 > bR
BRIZE D) MGt LT, ZOREER, MRS, MEEZ R T 524 MERIERD
BREPINE N2 Ay b2 a7 OMAA bz (Celik et al. 2013) (HH 211),
EiRGE &R CERERT A N Ko THRIBIMIZ I T B/ MEaA R & O DNA {54

(2 Ay FRBRIZE D) ZHFTLEZRBICBONTYH, L HIcEEEZ R L7e_(Eke
and Celik 2016) (& 212),

PFOA (100, 500 uM) O#IFEE JRZs Biklk % S. typhimurium TA98, TA100,
TA102 Jx O TA104 & vy, RENEMEILRFE T RO T CFEHfE L7 R.
FetkCdh o 7=, F£7=, Vero #linz W 7=k A b L A 2R3 25Tk, 500 uM

(200 pg/mL) CIEMEREZFE O PEARE N % 7~ L 7= (Ferndndez Friere et al. 2008)
(2 213),

(2) By - BEFREE QTSR

ERSAS AUFZeR6ES (TARC) 1%, PFOS IO W T2 L T2y, PFOA IC
DWNTIE 2016 FDOFHM (Volume 110) (23T, DNA SUSPETIEHARWZ &
BEHENREREMEL S S RV R A S L SRRV S D Z & IR A
N U A DFHEZI LT e85 72 DNA 8154 /R <o 4. -
Eb, 2EPIZIE PFOA [Z LR B AMITELEBBMHEICZL DO TIEZRWnE T
HHBELBEOFILNH D, & L THH(EEH 214),

EPA i 2023 ‘EDOFHI (Draft) (23T, PFOS (IZ oW TCIdiE ettt & ~d
SRIE ZRFERUL WS O D BERZREAETFOOE S & LTHEIXZL EhRneE
LTW%, PFOA 2o\ T, BEFMITARWI EXRB I 5723, DNA 15
ZHIZHZTAREER S D L L, ZOWFITBEE TGN TE O T, ATREE
FENE DD, BIEFEEEZGELENRNE LTWDH(SH 47, 48),

EFSA 1% 2018 FEDFHiiIC 3T, PFOS (X PFOA 13 & & IC B 72 i a7
PEZ R TREHLUE R NS DD FRfbA R U A Z 5| & 2T W OO H 5 Z
ED, BIREMEICOWTHRRITHEZRWE LTV E28(E ] 82), 2020 D
fli i, PFOS &' PFOA (2B L CIXEEM 2B IR mtE 2 R 3 il S e & A
T T s, Fz, 2020 FFEOFENTlE, PFOS & O PFOA LIS @ PFAS (2D
WTIET =2 BRLEATND %)(D@ PFOS & &L L T PFHxS (2R
LTIk, BEENRELEEO FTREMEITEW E LTW A 1),
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ATSDR (% 2021 FEDOFHEIIZ VT, PEOAco T DNA S 20l X =
I R L R s
PFOS 225\l in vitro THIFE B Z 5| XL Z L= F R, in vivo T/
JERDMEM L2 AN TN TN 1 RH -T2 b DD, £ OO B meM 2 3Rl
X720 e LTWb, PFOA IZOWTCIZ DNAHEEZFI ST L0, MindEME
Ol EEZ SRVIRE TCIIERFEHEZA S s LT 5, PFHXS 22V T,
fi> PFAS 43 7-ff & [FlER, LR S TW5 & L, in vitro TIEVERE ST D pE
A% DNA G ONEYHE RO P 2 m S 700 & OE  (Eriksen et al.
2010) #HEAM LTS (B 16),

Health Canada (3 2018 FEOFHIC W T, Bis . LAk IEL DNA EEIC
B9 2524 < @ in vitro XN in vivo RER DM FLICIES X PFOS KOV DI
(AR AR & L7z EFSA (2008) % U* Health Canada (2006) O
BR L, TNLBEORFTOMRITZ Ofiima XF LTS, L LTWwD, PFOA
[ZDOWTIL, #E#EMET — & <X—2 (EPA; 2005; UK HPA; 2009; Environment
Canada and Health Canada; 2012) (2o, ZRFMHIT /<. —RICEEE
PH2pnE LT 5 (2 34, 35),

FSANZ 1% 2017 FDOFEfIcB W T, PFOS [2oW\W Tk, EFSA (2008) &Y
EPA (2016) #8|H® b stz /enE LT A, PFOA (2o TCiE, EFSA

(2008) K ONIARC (2016) D RfiR, T 725, W{LF DNA HEIZ X 2 MR
BREEEEE T ERORENAMEITEEREEICED O TRV ET 20
SOMDFHLYH D Z & 25| HD L, GEHLOBEAFHFIC L 0 @EEEITRvE L

ANSES 1% 2017 FFOFHIIZHB T, WI D PFAS 75 2B L T HEn
MR 2 3l 21T > TV e W (S 33),

(3) EEEMENF LD

SCHERTR B OISt - EBEER ORE 2 B E 2 2 & MR RIZH D b DD,
PFAS OB mmMHABRGE RIZIUTO L ICELOBND, B, LT v M
BN ORAE IS 31T D/ MZ KR OV = Ay ERBRIGME A (B IR 211, 212), SEONTH
IR AR BB 2 MR L (S R 213)13, W7 A 0 7 — ST I IR A
WD, FEHLOBEAIIENEE X T,
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PFOS LU PFOA & 1T in vitro TlE, B 22582 Bkl Cratt:, Yetafki
15 (e R H/IE) B CRatE 2R L\ in vivo TII/IMERBR ClatEz R LT,
*ji in vitro ® DNA 8RB (yH2AX Xida A v ) TSR OHRE

SROH B, AT, IEHEREREOEA L BE L T, PFHxS (22T H A
*%@{EEF’FH (in vitro T® DNA GV K ONEVERR T OEE) N LTz,

Lk Z Lv6, PFOS, PFOA & O PFHXS X in vitro (238 W TE{EA K L

TR DNA HEMEZ R T H OO, HENEREEZ A L2 &f
Wr L7z,

8. EMNAM
(1) EvELER
® HEHL’A
a. XEREER
(a) PFOS
SD 7 v b (M, B 65/60 VE X1 55/50 PC) (2 PFOS (FV 7 A4 : #li
£ 86.9%) % 2 FERREIHES (0. 0.5, 2. 5, 20 ppm) L7-, &5 102 Xix
105 i H O 1fiLiF PFOS IRE DO VEE (FEHERZ) 13, % GREOMET, 0.084
(0.134) pg/mL, 4.35 (2.78) pg/mL, 20.20 (13.30) ug/mL, 75.00 (45.70)
ng/mL, 233.0 (124.0) pg/mL, 4T 0.012 (0.010) pg/mL, 1.31 (1.30) pg/mL.
7.60 (8.60) pg/mL, 22.50 (23.50) pg/mL, 69.3 (57.9) png/mL Th -7,
AERDRE R, 20 ppm HGHEICRBW T, M RIE (hepatocellular adenoma)
DFEAEBAFE NGNS A B 720 (B - p=0.046, 1 : p=0.039) M BlEL =T,
iRk (hepatocellular carcinoma; HCC) % 20 ppm & EGEHEOMET ~ FD 1
BNZBIZE Sz, A OEEOREZREZ 10%HE ST HEE LT, T v
k Ci% BMD1o 18.2 ppm, BMDL1o 7.9 ppm. ~ »~  TiZ BMD1o 16.7 ppm.
BMDLio 8.0 ppm 23EH Z417-_ (Butenhoff et al. 2012a) (/R 72) [FH].

(b) PFOA

SD 7 v & (MR, &7 60 T, & GEEOA 180 JT) |2 PFOA (HiE 98%
LIE) % 2 ERIREER G (RRER (F1 OBAE) /A% 0¥ 5 M & Fi i - 0/0,
0/20. 300/20. 0/40. 300/40. 0/80. 300/80 ppm. Fi M : 0/0. 0/300, 150/300.
0/1,000, 300/1,000 ppm) U 7=#&5, FFRIEE AR MBI sz, BT >
N DT EES (R AR RIE) (X383 A MEDfEDRREIL E L TR bz,
—J5., M7 v N OIS HCC)- DAL, PFOA 5 & OB#HNE 2
BN EBRL TS _(NTP 2023) (B 215),
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(c) PFHxS
Y BT _EEmAIT R T,

b. &S - ESHE O @EBES
(a) PFOS
EPA (2023a, Draft) 1%, WA A0 —77 7 7 ¥ — (cancer slope factor :

CSF) 28R IHIZ T, HRAMD 5 BRI 21T > T\ %, PFOS (220
. Thomford & (2002) &K OF Butenhoff & (2012a) DO#HENHMET »~ MZ
BT 2 M AR IR AE J O e o J8 B HE Nz S5 & . BMDL1o % 19.8 mg/L.
PODurp % 2.53X1073 mg/kg RE/H ., B RENA AT =TT 77 Z—%
39.5 (mg/kg (AE/H)T EHH L, B Mo LEBZ LS ERAMERSH L | LT
fili L TW2 (ZH 47),

EFSA (2020) (%, EEREWMW) O@VETMEFE R AVERBRIZB VT, PFOS 13
SHWHOIIEIZ BT PPAReZS - L= B AT E—F — L LTERT % &

LTWAR D=2 0F b Mz ridE B b 1 TINS (B 1),

o< &7

ATSDR (¥, PFOS (oW T, 2 FEMOREHRGICL D | WD T » M
AR ARIE DR AE BN GRS Hilz & LT 5 (K 16),

Health Canada I%. PFOS (22T, BN AM & ORI 2 /Rmed 5 i 2e s 5
WD D OO, NN THRRMBERAA LT RNE LTNn5,
PFOS IZ L DG OFRETITETCMA SN TORNE DD, ZHILETIZHED
NTWAHIRTIE PFOS I3FEERFMHALAEMTH D Z NSRBI TV
L2805 TDI 77 u—F%47H52 & L, kb B LEHAENCBEGREF
> Butenhoff & (2012a) (28175 SD 7 v MIB T B HFEEEIZFESWT
BMDLi % 0.276 mg/kg {KE/H, PODurq % 0.028 mg/kg {K#E/H, TDI %
0.0011 mg/kg IKEH/H L B H L T\ % (R 34),

(b) PFOA
EPA (2016b. 2023b, Draft) iZ. PFOA @ FEE&EM D3N AERERIZE W
THIER S TR IR IR e . A (2 DWW TIE AL D Rl REM: 2 7”2 3 2 L

25 JTARC 1%, 2023 FEIZR DA OME L AL L QD08 ilkas Z & OFERM 72 2 -l O Frdk A3
Wiz, VI 7. (2) @ (p.215) ICE LD TR L T\ b,

26 HNLEAZ—AE (70 ) BERLEGAICHENT 28 BAME (VA7) LERSND, I
X, H5IFWE~DIE< Eg@ﬁbsﬁlf%%ﬁ:/w“éﬁﬁ— (VA7) ThbH,
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NdHHELTVDH(EM 27, 48),

EFSA (2020) (%, FEBREWOEMEFIERENICIH VT, PFOA 131 > s
JFIgZ PPARa /0 L= RA TR E—2 —L LTERT 2 09 2 EICE
LTWb(EH# D],

ATSDR iZ. PFOA 122>\ T, T v h~® PFOA OIREEH 51T L AT » k
DI ARIE O R AR HE SNz & LT 5 (B 16)-fi4a],

(c) PFHxS
AR O A% b & IZRHMIE 2 B L TV D HEEIIE e o T,

@ EEmEsA
a. XHEER
(a) PFOS
WY EF o ~&E R o7,

(b) PFOA
SD 7 v b~ (M) (2 PFOA (FiEE 98%LL 1) % 2 AERITRETR G L 7= 4.
RN D MBI T8 ARSI BLES S LT, JET > ™ DENBIC 7 & L7 I 55 i A oD Jid 5%
AT R D AMEDORENRFEIL E L CRRO BTz, —JF, MEZ v b OFEgIC
I BT BR AR ORI DI AL, FRAMEORER 2L E Z 2 HiILd
EEZELTWD (NTP2023) (B 215) [H48],

(c) PFHxS
Y EFA_REHAIL o7,

b. &4 - EFEHEE O MEEE
(a) PFOS
YRR BT DA A Z D EACFHMIE 2 F L CW ARSI 72~ 72,

(b) PFOA
EPA (2016b. 2023b, Draft) 1%, PFOA DO EBRENM) DI AMERERIZF W
THIZE ST R BRI IZ OV TP AMED FIREME 2 e 3 4 GRS &
5 ELTWAH(BHR 27, 48),
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ATSDR %, PFOA [ZoW T, BEH#EH TPFOA LX< BESNIZHET v M
BOTHIREMRERE S #E Sz LT (EHR 16)0

(c) PFHxS
R OB A% b & AZFHME A FH LTV A RERSIE e o 72,

Q@ REEAA

a. XAEKEHR
(a) PFOS
D B H_& AR 7,

(b) PFOA
SD 7 v b (k. %8 15 8) (2 PFOA (7 &= LM % 2 ERREF#
5. (0, 30, 300 ppm (#90. 1.5, 15mg/kg/H)) L7=fE%. 300 ppm %55
THED T AT 4 v e MEO R AR MM SN, 74T 4 v e HAEDH
FINTIEBR M 3 HEE S 7= (Butenhoff et al. 2012b) (R 216),

(c) PFHxS
Y BT A& AIE o7,

b. #Bs - EFFHEEI ST 2
(a) PFOS
YRR OKERB AL EITFHIEZF H L TS HEBI e~ 7o,

(b) PFOA
EPA (2016b, 2023b, Draft) (£, PFOA DO EEREM DR AMERERIZHS W
THRINTZTIAT 4 v e MEIEIZ OV TIHED AMED FTEENE & /R4 5 FEHL
N5 ELTVA B 27,48),

EFSA (2020) (%, SZEREhM) O8RS AERERIZ W T, PFOA

X7 v }\@3/1)7‘4")11#[]35/3;%&—@—9%75‘/1/7‘3% 2 — L LTIEH
LTWAR oA =22 Fe bl T 072000 L TWAER 1),

EPA 1 PEOA lzoWT S £ » o b AR Z N XK 28 ) b 7y prebbe 2
EPA & PFOAH ¢ t f SRR v FEA o THETTE
e Z ST 2N :1'5\ L1 71
I T o/ AT SR % = [S¥4e)
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ATSDR /¥, PFOA (Z>W T, 7 v h~® PFOA DiRfEHK G L 58T » b
DIAT 4 v e MIIEORARMARE SN L LTnD,

Health Canada %, PFOA {22\ T, EBREMW CII, 2H4DHESD 7 v M &
AWz 2 R OB « BB AMERBRIZIE N T, 747 ¢ > e ifaESHE
EhizZ &b, 2055 Butenhoff 5 (2012b) DR FIZ S & . NOAEL
% 1.3 mg/kg K#E/H, PODurq % 0.076 mg/kg K#/H,. TDI % 0.003 mg/kg
(KE/H EHH LTV (BH 35),

(c) PFHxS
AR O RN A Z S & ICEHIEZ B H L WO DB IE o T,

@ LM (BYEER) OFLDH

R Cix, PFOSIZBAL TiX, MEMESD 7 v b & M2 1 DOB MM -
FEIS AMERRBRIZ IV T, RIS DO FEFE DR STV D 03, IS A S OVFE B
AN LTI BT 5 _REMIEFAE L TW Ry, PFOA (ZEL Tk, SD
Z v b RO 2 DOR D AMERBRIZ IV T, BB IR IR/ MRS . TR 5 A iR
LR TAT 4 e HlAEOFERENRINTEY , LoOREITEBNTH 2 D
B OFERMENHER SN TWD,PFOS X PFOA (2 L D0 AMEICES L Tl
PPARa, CAR % DOBENZRIROTEHEALOB G-, PFOA IZ X RN AMEICB L
Tix. PPARa OIEMHAL DB G230 RIE S LT 5, PPARa X° CAR %41 L7250
MET y MERICRO LN ETHY | b MIAMETE D AlgetEI TRV & 2
LNDHDD, ENHD AT =X LDOEG-OFEMIIAHTHY | 5% OB
oD, PFOAICLDT7A4T 4 v el TSEHETCOFERTHY, Ta~H
—EBOFHEIC L DIEBBEIERD AMTFRHEE STV DD FEMITI A TH Y |
EMIAMAETE 5008 9 DT HOWTITHWr T & 2wy, PFHxS (oW T, Tl
PN Aoy WEREDS AV SR OGBS AUIZB L THLY BT 2 N E A RIFE LTV,

(2) &%
@ HEASA
a. XEAEHR

T~ —7 Ofjn & 27— MiSE (Danish cohort Diet, Cancer and Health)
2BV, HEAARE (674) RO 7 ak— hetiREE (772 4) O —2Aa
A— MR TNz, M PFOS RE (HUfl (5~95 N—E % A1) IE,
fFlgins A i3 31.0 (15.8~62.9) ng/mL. *tE#E 34.3 (16.2~61.8) ng/mL. IfiL
52 PFOA JEEE I 3ATIE S A 5.4 (2.5~13.7) ng/mL. %IH# 6.6 (3.0~13.0)
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ng/mL T& - 7=, M4 PFOS #& 10 ng/mL M O PFOA 2% 1 ng/mL Y%7~
D O ineideneerateratio L E L (IRR) IFAE TIH /<, FFlEA A & OREIX
HONIRD 0T, FEHGIIAPRORA L LT, MRREUT 1 ETH D720,
HIiCh- 2 MIEEREHBIIKB L TR WAREERND 5 E 2T TS
(Eriksen et al. 2009) (ZM 217),

KED A ~A AN D TG OBREIKIG Yettils 5 Bl D= X b= =7
JNOD 8 BRIZISVNT, BREEE 7 /Lo R 7 9t 20 FH W Ol 25 00 RS OVl K iR
JE & B2 O SRS A ) DHETE X7z 1951 4E0 B2 H £ To il PFOA &
o BDABGRT —Z 2R LIS AREBOREZRE Lz, Z OEH (10 L
LOFEREFICRE) OHEE M PFOA X 3.7~655 pg/LL THY , 12.9 ug/L
& 30.8 pg/lh @ 3 AL e 2B DA B R E Bz 110 pe/lL UL ED 4
T N—7 (& THEW (Very high) &V (High) , FF2E Medium) A&V (Low) )
IZH AL T2, 1996~2005 I, A A AM T 7,869 fEf], VA hR—V =7
JNC 17,238 JEFIDS, DAA LZWr S iz, 18 LD YA DIEBNZ-OWT, B X
[t FOBF%E T PFOA & B E MR S 41TV 2 BN, AERER, RSB, P4 [ <
ERALDO N A ERBRRES LT LTt L7, ZOfER., HEE MG PFOA B &
JFlgEAS A DY A7 ICBE T A BN o Tz, £, EROREERUSMT . B
TEEN A KA, Aigs, A, AT 7 —~ ZHRMEHE SRS A
BElS Ay BISZRRDS Aoy WARIRAS Ay FEIRDS A DWW THE, BE AN B A Tl e
Sty — T HEEVFR Y 8 EIX [Veryhigh|, [Medium| TVU A7 23@Eh
272 (Very high : OR1.8 (95%CI : 1.0~3.4) . Medium : OR1.5 (95%CI : 1.0
~2.2), EFEDIIAMEORI L LT, L Ui U7 Bl A, gD
Ao KRB A FFIBR AU DN A% PFOA IZ<FE LB L TV RN EREL T
I EAT oo a2 T T b, Fio, KIEZ EIEIF<ER T & 0N ABEHD D
72 WEEBNEONTEY GFln, PRI, BEEE REIIARILOZ) | filiod Y
A7 WA Bz IE, FEEPANCE U THARTOMER VT AL EEE) 2oV
FENRARE ChHh o7z 2 & MiFREHEEIC SV R EMIC S X HEFE L 272
D A KPR B 72 D HUIS ] T oo FREHZ LV mIFREREO SN IE L < RV E
BHV1EDLZEHHFEDORKLE LTS

El - A N o “j-‘-‘ 11

KEDY A S N—=V =T INIZdH %5 DuPont tHDO{b5 T.55 T, PFOA 121X < #&

S 5,791 41OV T, 1979~2004 4EF TOH@FE 1,308 4 D lisT
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— ZIZEESW TR SN BEIE<E~ Y v 7 X (Job exposure matrix) %
AWV THEE Sz g PFOA B L3P 103 & O 2 f5t L 7o HEE MG PFOA
R OY)1E 350 ng/mL T o7z, JHlEA ASE LT 10 T, DuPont fLD D T
B COREET — ISV THEREIEL L (SMR) Zat L& 2 A, AER
NI A N2 olc, £lo, AME, MidA. RV U N, FERA
RINERDS AN DWW T, BREEASBHRE Clid e o 7o, FFH GIIAMEDRA & LT,
Aar— MNIBT 5B ARBEED D ZHERBRONATND Z &A%
FTun5g

S 5 — A
ArDEETBNT 10T SMR O H TS L B Zo o f- (R mé'irfﬂ'v
(Steenland et al. 2012) (M 219),

KE I %V 2D APFO (PFOA O 7 v & = v L) Sk & OFE APFO
WEfiER DHPEFER 9,027 4 D = AR — MIFZEIZIBW T, MEES—ZXDIRFERITHE~
F Y v 7 X (Job exposure matrix) 75, BFH APFO (X< &2 HEwE L, T
WAV A7 (QJER]D) L OBEZMHE L7z, APFO (213 < #& ST 20 dsd gy
B3 & e U A DV A 7 IZBRE#IE A b oz, £, BER AL BN
JR23 A & D BIHIS AR CTidZRp o7z, FH BIE, AWFIEICE W TEN A BREEHE
A IAS D N AR S ON M®ﬂ%k®maﬂlﬁfﬁotkbfwé

KE OB TEMIEIZI 1T 5 C8 Health Project Z21# (69,030 45) & PFOA

THHEEE a9k — FBINE EXRICPFOA & 21 SO A L DBIENRE SN
7. PFOA T TV CW AW EMRO —iR{EER (28,541 4) & . PFOA T35
PEEE (3,713 4) 7% 2008~2011 FOFEICSI L 7= (Gt 32,254 44), HCH
HENERAIZOWV T, 1992~2011 DN AEER THUYE L, ZHLARTID 2 AT

B CHER LT (HEE L7 A3 AlE 2,507 $1/2,361 44) . 2005~2006 4 (2 HIE
A7z iinyE PRFOA JRJE O i i:—fER (28,541 447) 24.2 ng/ml (JEEHIPH -
0.25~4,752ng/mL) . TIHHE¥EE (1,881 445r27) 112.7ng/mL (EEEFFE : 0.25
~22,412ng/ml.) Tholc, ZOTF—F% 4 L2 1952 CUFFEAEH) ~2011 4
£ TO PFOA OH#EE R FEIE < BTN OHEEFFIE BRE AR L7z, log 2

27 FR V) D 1,832 450 DIIFEE IFH5A BTV ZRL),

124



© O 3 O Ul A W N

—
)

I I L e T e e e
= O O 0 3 O Ot b=~ W N

DN DN DN N N DN DN
0w 3 & Ot~ W N

#1270 O ERFEME PFOA B & iTlEAS ANCELE T A b ode, &
Iz, ZOMOEBALON A (BEE. A4, B, e GG, REIBENG. fiE. B,
Efngps, APl A, VL oSBE, BffE. O PN DR, AINTAR. GG
BRI, FEARE) ICOWTIIBERN R o7, EEOIFIAMIEORK L L
C. C8Health Project ZJ1KF (2004~2005 ) PARIZ 2N A B DI L 72 AlHE
PERH Y  AFREORNDBANFE, RED /NSNS ATReERSHHZ &, F
oo WADIERIZBINEDOHEHEICESW TS Y, Ktk (EERL) ©
AREMER H D Z BTV D

>
jT—‘ |l|v‘_ N

HEERo L) (Barry et al. 2013) (/R 221),

K [E ® Multiethnic Cohort (MEC., 1990 -XHJEEN S NT A O U 7 % )b
=7 TITONTWEL T 7 U BIRKEAN, 77 URAKEA, ANTUAEER, BRK
EAKROPAANEXG L LR & ak— ) (I8 5 28— hNEFIxHRIFE T,
He A L AVERFAIE—HCC)— B (504) L= hu—fE (504) 2B
% 4% PFAS (PFOS, PFOA, PFHxS, PFDA, PFNA () PFUdA) & (&£
IV-3) &IET AV APEIFHIIE HCC-& OBEIC O W TR En AT 4 v 7
[EF ot 24T > 72, 3E PFOS IREE D EifE (>54.9 pg/L) 1. 3ED A /L AVERTH
fapE—HCC)-D VU 27 LR LBHENH -7 (OR4.50 (95%CI : 1.20~16.00))
—J7, 4% PFOA J & &ifii (>8.6 ug/L) KX O PFHxS IR &l (>4.3 ug/L) 1%,
T AV AR -ECC-D ) A7 LRE LRy o T2, FHH DIIAHFZEDR
F& LT, ERIRER OSRHBEEO BN 2 50 44 L7 < o NFE, 45, BMI,
PERIFZEOMDO U AT N T H2EBETDHZ LN TEhotom, £, PFAS (<
BE IRRRFC (LT 2 DTk LG, MR 1 B DA TH > 72 a2 ZH T T D

(Goodrich et al. 2022) (M 222).,

#=IV-3 PFAS &0 FHEOMITZEE (GEMTFH GEMEEZERZE)) (ug/L)

I HR T A S A VE R A
HCCHEH]
PFOS 29.2 (1.95) 29.2 (2.37)
PFOA 4.78 (1.89) 4.21 (2.13)
PFHxS 2.07 (2.25) 1.84 (3.11)
PFNA 0.827 (1.85) 0.844 (2.05)
PFDA 0.278 (2.84) 0.27 (2.97)
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PFUnDA (75 percentile) P 0.89

3 RIED 40%LL EXBHIRAR LI T Tho7-7280, R Lo 7=,
(1R 222)

b. 5 - ERHEOFEEE
e OIFIA A DR R % b & IR % B LT B HRIE 20 o 7,
@ EEH,LA

. XHEKTER

KE 10 # T C—AER (65~T4 k) & XHRIT 1993~2001 FFIT)T Tt
7= The Prostate, Lung, Colorectal and Ovarian (PLCO) Cancer Screening Trial
23T D R — FNSEFIR RBFIE T, BRI IS 32 S A7 B g R
324 4 M OSeP A 324 44 & %t5 & L, 1Ll PFOS, PFOA, PFHxS, PFUnDA,
PFNA.EtFOSAA . MeFOSAA }; (XPFDA J £ & B A & DB A #ait L 7=,
Z OEM O MIFRE ZRIV-2 IR 7,

Z DOFER MIE PFOA BRI O “HEXBIEIMS 70 DV 27 3&E< 725 2 & (OR
continuous 1.71 (95%CI : 1.23~2.37). p=0.002) 75/~ 341, O IX, flid
PFAS T L THIRAKTH 7=, —J7, 1MiF PFOS A K OMLIE PFHxS R
D ZHERIEIEINYS 7= 0 OFWES AU A7 HIEOBENFED G723, fthod PFAS
THIET 2 LR L,

EH O AZEDORAR L LTy PFAS IBE 1L 1 HOALDRETHDH Z &%
2T 5 b, £< O PFAS 3 FREOEEINIE < . BRI IR E 2 HIE L
TN DEFECB N TEADMHREITZE L TWDHZ &b, 1[EDOHLDH|
EMHITEHFICOEZ 2B BERKM L CWS EEXLNRDE L, 2 hr—/LEE
O 3 S TOMmIE PFAS IBE 2 50# L2 (£ 1IV-2), £7=. AWFEOx%RITHEE
ANR=Zy VT FRANTH -T2 LG, PFAS B & g A OREHITMR D ANFEZE
DK % FHl T & 72 o 7228, oo NHANES O#FZEN S, FEe A= 7 R H
ANEH L TT 7 U BRAKEADIZH A PFAS BENE W ERMLNTND
Z L&, KENTOBES AMBERIIANFEZRHY, 77U B RKEADEND &
DB TWADZ LG, B A0 EFEi5H & LTV 5 (Shearer et al. 2021)

(B 223),

®NV-2 3 hO—LEOME PFAS 2E (T (95%Cl) (ug/ll) (N=324))

PFOS PFOA | PFHxS | PFUnDA | PFNA |EtFOSAA | MeFOSAA | PFDA
19931995 33.1 4.0 2.7 0.2 0.6 1.2 1.3 0.2
(25.2-43.6) | (3.1-5.1) | (1.8-4.0) | (0.1-0.3) [(0.5-0.9)| (0.7-2.0) | (0.9-1.8) |(0.1-0.3)
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1996-1997

35.0 4.3 2.5 0.2 0.7 1.1 1.4 0.2
(26.8-45.7) | (3.4-5.5) | (1.7-3.6) | (0.1-0.3) |(0.5-1.0) | (0.7-1.9) | (1.0-1.9) |(0.2-0.4)

1998-2002

35.5 4.6 2.8 0.2 0.7 0.9 1.6 0.3
(27.4-46.0) | (3.6-5.8) | (2.0-4.1) | (0.1-0.3) |(0.5-1.0) | (0.6-1.5) | (1.2-2.1) |(0.2-0.4)

(=MW 223)

KE O TG OB K TG GettilsilZ 35 1 % =2 AR — MR W T HEE I E
PFOA B2 [Very high (110~655ug/L) | %O [High (30.8~109 ug/L)| @
Hilklc BT, BignA DY A7 BNEh->7- (Very high : OR 2.0 (95%CI : 1.0
~3.9). High: OR2.0 (95%CI : 1.3~3.2)) (FE#& b DZEF - ANTEDE EAIZ

OV ERDLEEY )

T kIH T L EF L '@é’ﬂﬁé*“bmﬁil o RN A D S G & o
I~ =] "o~ D)

=~ ERRVZN (S g =N I IS AT V7T U™
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KE DO TIHT PFOA ITIEL S NIZHBEIZOWVTOMIETIE, Bl
ABETE 11 511 C, DuPont #E D> T35 TOIE LT — X |[2HSW T SMR % Mgt
Lt Z A, FL<END 20 FEHDT7 7 Z A L& E LTSN (20-yearlag
analyse) |Z351F 2 BEHEE ]F PFOA JJE DA 4 537 (0~<515,000 ng/mL-
years) ® SMR 7% 1.34 (95%CI : 0.28~3.91) THo-DIIKF LT, Fim 4 5
{i7_(>1,819,000 ng/mL-years) @ SMR (% 3.67 (95%CI : 1.48~7.57) & Eh >
7205, 5 2 0fr (515,000~<1.057,000 ng/mL-years) @ SMR % 0.46 (95%CI :
0.01~2.55) . % 3 /»fr (1,057,000~<1,819,000 ng/ml-years) ® SMR /% 0
(95%CI : 0.00~2.03) Tho7= GEHELDOET-AMIOEERIZHOWTT E
HwoEEY )

KEHD APFO (PFOA 07 &= LHfE) &IERE & OYE APFO Bl gk
WEEE O aR— MFZEICB VT, BlEAA Y 27 (35 4EH]) & OREZ BT L.
APFO DIF FE L EENA DY 2 7 IZEEIF A bR o Te EE D DT A
WD ESICOWTT R L BY )
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(7”'%%’ 220) (ﬁiﬁ%l

1% PFOA IR & BlgA /BT 2 BEF O WA DN T, Rk & =
A— ML 3 # (Shearer et al. 2021, Vieira et al. 2013, Steenland et al. 2012)
12, 2005~2006 FD1fjE PFOA % G- HEE RFIX < B L 1992~2011
FEONAOBELE R LT- Barry & (2013) S OMFZEZ N Z T2 4 fRD A X fEMT
WF7eCik., #HEE M PFOA J2FE D 10 ng/mL ¥IN4S 720 OB ENA D Y A 7 73
HitR SNz, ZOfEE, Steenland & (2012) O#HAETIE 1.08 (95%CI : 0.89
~1.30) THERBE L /20y - 7223, Shearer 5 (2021) O#HAE T 1.74 (95%CI :
1.51~2.00), Vieira & (2013) O#HETiX 1.04 (95%CI : 1.00~1.08). Barry
5 (2013) OIETIL 1.03 (95%CI : 1.00~1.05) & IEDOBEZ /R L, A X fifMT
OGS, Mg PFOA IR 10 ng/mL #1272 Y @ average increase in cancer
risk 1Z 16% (95%CI : 3~30%) T o7-, HH HITAMIEDOMRA L LT, A A
B FRFTIZ BT, FEFTICH WD O DRFRICB W TS & 1 5 R4EMICE
RONRHL L, FHIDUIHEEIME PFOA JBET — X N2 L&D

(Bartell and Vieira 2021) (&R 224),

b. &5t - EFRKE OISR

IARC 1% 2016 4= PFOA OFEffi (Volume 110) (28T, & ~ OB igiA Al
B3 2 4 ROFHLIEETX 2 EZ2 06N bD0D, BIR, AT ARORAED
AR GEIREHEAE Lo TN T 2 2 L IFTE 20 & L, BIEAS A Ok R
%o@ﬁ% illﬁéméﬁf(%ék L TN DBt S 45 ¢ b4l

4:—17@%(#%%7 214)

EPA_(2023b. Draft) 1%, ENAZAR—F 777 Z—HHICHbE T, Bl A
PEDI5 BePEEEA 21T > TV %, PFOA 12D\ T, Shearer H (2021) O#HEIC
Xoe NEMREIZESE, BRAAR—T 777 X —0O 95%/5# LIRE %
0.00352 (ng/mL) 1, BN A AR —T 7 7 7 % —% 0.0293 (ng/kg KE/H)1 & HH
L. e Mizxt LEBZ D B ANED B 5 o L3 Al e 2ol gai i
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Z] LEHl L TWD(ZHE 48),

ATSDR (%, PFOA (2B L TiE, BEIX< BRIC L DB A & OB &2 59
HHFZEN D 5 L L TWAH (B 16),

Health Canada (%, PFOA (T2 T, KREBLAEEFAMITEIC L0 Bl A & D
BEMEDN R ENTWD DD WHEMDO—BMEORINLT —F D ARHENSITEY |
POD OFHIZITAV BN E LTV D (B 35),

FEMNA
. XHERERR

KENZF T D LA K OB KTE e ik (2 351 B 22— RFZEIC RV T, HE
EMLE PFOA J2EE D [Very high| HUEORER IR A DU A7 3EVMEBI N & - 72

(OR 2.8 (95%CI : 0.8~9.2) (GEE L DOZFEIT =R DOEE SIZHOW T EIR
DEFY,) (Vieira et al. 2013) (HH 218) [FHi8].

KEO(EFETH T PFOA 1ZIEL B SN BE OFIEICB W T, BEIA D
LG L HIOHT, SMR OB ERMINITA DARNP-Te (EH HOREF A
WD E IOV TIE Bk D & 30 ,)_(Steenland et al. 2012) (B 219) [F
?’%]O

KEOIHYL T T D adk— MRV T, log Z8H#i 1 24720 OHEE
BRI PFOA R T BENADOY 27 A (HR1.34 (95%CI1:1.00~1.79) .

p= OO5)<‘:B§H‘5L71(%%EODT€7L7LZIKEF DREESIZOVWTUTI ERDEEBY )
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i PFOA L KRN A Y A7 IZOWT, MEHFIICAEREORENH 72 1
S ONBEEL N 22 Do T2 TR D FE 2 8 & A & AT L 7= 45 5. 1iiE PFOA @ 10 ng/mL
MY 7= © @ average increase in cancer risk 1% 3% (95%CI : 2~4%) Th -
7= GEE D OEF T=ARMFE DR B SO>I Bk & 319 ) (Bartell and Vieira

2021) (&0 224) [HiB],

KEZEEOBTEHE D~ 1,000 5 ALLEOEZ T —% (1988~2017 ) %
FHWTAT o 7c 2 — MNEGIX REBFSE RSB IRAB A )5 (testicular germ cell
tumors : TGCT) H£3#E (ABKZIZHER) 530 4. FE TGCT B3 530 4) 2B
. Iy PFAS (PFOS. PFOA,.PFHxS,.PFNA ,PFDA,PFUnDA } T MeFOSAA)
JREE L TGCT OBENHA 7z, MiRIEL 1988~2017 FIZ AR b FUOF
Mg (1EE), 956 3714 4 (TGCT % 187 4. IF TGCT &4 187
) 1XZF D 5 FHRLIFRIC B2 (2[FIH), i PFOS, PFOA X O) PFHxS
REOHIRAE (25 S—&8 XA VE, 75 35—k XA )E) £, PFOS @ 1 [
H 29.3 (18.3, 42.2) ng/mL. 2 51H 21.2 (13.2. 33.5) ng/mL. PFOA ® 1 [d]
H 5.87 (4.45, 7.85) ng/mL, 2 [A]H 5.65 (4.25, 7.55) ng/mL, PFHxS ® 1 [A]
H 3.6 (2.1, 7.0) ng/mL, 2[rlH 3.7 (2.3, 6.2) ng/mL TH-o7-, Fift&n
VAT 4y 7 Elmott (k. BhifiEE. o lnig PFAS R TiE) &17-o72
fEde. 2 FI B ol PFOS IREDH 1 W i#t (£<<13.2 ng/mL) (Zxf3 55 4 14
St (>33.5ng/mL) T?D TGCT U 27 oA v AN B (ORqa 4.6 (95%CI :
1.4~15.1), pfor trend=0.009) L7-72%, 1RO PFOS JRE &1X, E/-ho
PFAS & b HEZRBE XA B o 7= (Purdue et al. 2023) (ZH 225),

b. &4 - EFRHEE DT MBIE

IARC 1% 2016 £ ® PFOA @i (Volume 110) 2BV T, & FOREENAIC
BT 2H%E72 2RMOFEHLUIGH TE 2D TH Y | A T ARSI L - Tl
SNDAREMEITIRVE Loob DRVWIEFEICE 2D ThH D R EER L., it
HUIRERITH D L LTWAH(BIR 214),
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EPA X PROAJZNT [ Klzgwb] AN ) M B Z prebbEoR B Z | L ] -7
I TX Vo~ L X" OO1x1\ A4 — T X A B Sy ) ey v 4 >4 | 4 X % 3 0T e~ X [Sv | A A4
AN YEEI AN ) NI ) 72 77 /7 ﬁal%%'—l—‘] TULNZALN

oS THOR (>4 pinwes (>4 == o< | = g S S e

ATSDR (%, PFOA IZ oW THRZEIX S BRIC L DHEERN A & ORI 28 &3 D0
TEmhLHE LTS (EM 16),

Health Canada /%, PFOA (2O T KRB 2SI L RS A & D
HEPNRSNTWDE OO, RO —EMEORMCT — X ORMENSITLD .,
POD OoFEHIZITAW LW E LTS (R 35),

@ Ak

. XEREER

KIE O TIHAHT B O KB Y il 12 3515 5 2k — MFFEIC B W T, HEE MG
PFOA B L HANAD Y AV IZBEIIA BN o T2 (FBEH S DX T=ARBFZED
BERIZOWTIE ERDEEBY,) (Vieira et al. 2013) (B8 218) [FHE],

KEDOLFTH T PFOA 1213 < @& SN2 HBF OMIEIZHB VT, AR ADIE
Al 4 BT, SMR OFEZREIIA LNl GEF L OFET T ARIFIED
HESIZOWTIE ERO LBV ,) (Steenland et al. 2012) (B 219) [H#8],

KED APFO (PFOA 07 & =v Aify) Bz & I APFO B fEs% o
WEBDOaR— MFRIZBWT, ABRAY A7 (62 EH]) & APFO [ZI1E< i
BEIZe ot EHELOETEAMIEOEESIZONTIT Lo LY )

(Raleigh et al. 2014) (= 220) [FH48].,

KE DB Y T 3BT 5 27— MEERIZBW T, #EREMmE PFOA 2
FEE AN ANTERE XA SN T (FEE O ORT AR O-E ESIZOW TR
koL v.) (Barry et al. 2013) (M 221) [FH].

1996~2002 F 2B Ek S 2010 £ F TEPF SN2/ 10 T AOIT e & *fg L L
727 v~ —271Z8BF HHIAE 24— FF%E (Danish National Birth Cohort
—(DBNBC)) 2B\, HEF ol PFOS, PFHxS, PFOA, PFNA, PFOSA
RE L Z D% OEARATILI AL & OREHEIZSW T, adk— hINIEFIxRAFIE 21T -
7o (LA (250 44) L xPRREE (233 44))., ALE O PFAS &5 1-FE O I i
JEFE 13 PFOS, PFOA. PFHxS. PFNA. PFOSA TZh<h 30.6. 5.2, 1.2,
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0.5, 8.5ng/mL Th oz, BV A7 ¢ v 7 EIRSHTORER, MG PFOS, PFOA
R LD AL OBEIT /20 - 72, iE PFHxS R, 55 1 ToRE (<0.76
ng/mL) LT, 4 HOMEE (1.12~1.35ng/mL) IZBEWTHARAD U A
7 EAOBENHRE S, BIEOBE LR bz (OR 0.38 (95%CI : 0.20~
0.70) ., #fiED OR 0.66 (95%CI : 0.47~0.94)), EH LIIAMIEORIA L L
T A AIEBIOfE 2 DERREH (BNADKE S, U 2 SElBIR L, RIER L.
IR L T~ — T — FIRESE) BNz, PFAS IEK EEANA DY T X
AT OBEBEIZOWT DTN ARRETH > 72l & 251 Ty b (Bonefeld-
Jorgensen et al. 2014) (& 226),

1925~1950 FIZAEFENTZT7 7 2 ANt (98,995 44) & Xkt% & LR & =
A — F W% (Etude Epidémiologique auprés de femmes de 1'Education
Nationale(E3N)) @ =78 —  NSERFFRIFTEIZ 3BT, PARRZ AL AUBE (194
4) EXBREE (194 4) 1220V T, R E VAT 4 v 7 ERET VI XD
Mr&1T - 72, AEM O PFOS %O PFOA O IfiERE (FFyff (D)) 1%, 1994
~1999 H|ZERIML L7=1iE T, £ 17.51 (5.83~85.26) ng/mL & 6.64
(1.29~21.39) ng/mL TH o7z, I PFOS BIE L ANARIR, =2 bhmiis
SZAE (ER-fatE () ABRAKYT e rF2T7a /%K (PR) (=) LA LD
BEEIFR D BV o 7223, 35 1 AR (5.8~13.6 ng/mL) #f & Hik L T,
4 W LIRE (22.5~85.3 ng/mL) FEIZEBWT ER Bt (+) LA AKD PR
(+) LBRADY 27 LIEOBEENH -7 (ER (+) H2A : OR2.33 (95%CI :
1.11~4.90), PR (+) $L23A : OR2.76 (95%CI : 1.21~6.30)), I PFOA J#
f“k?m:/v kK, ER (+) ABAKO PR (+) I A & OBEIL o722,
DU S AL BE (1.8~4.8 ng/mL) # & tbife U C L5 2 iR (4.8~6.8 ng/mL)
Fﬂl%b\f@yf ER (=) XO'PR (=) ILAD Y 27 L o #ENHE Sz (ER
(=) $L23 A : OR 7.73 (95%C1: 1.46~41.08) . PR (-) .25 A : OR 3.44 (95%CI :
1.30~9.10)) 2345 3 WUSSNIRER O 4 DA AERE CIZBEIZ A b iho Tz, &
FHolX, ER (=) IBAKDPR (=) LA AN DOV THEGE D D 720 T2 1E <
e DEEEZFHNDL ZENTEP CIOENANZ LICHENKLEL LTS,
Fio, MERBUL 1 BORTH > 7-—F T, PFAS O MM E < . BREE GG
REZLLEEBLEZEZONDZ END, —BEROMAREIT-ELITHD
EEzZLND, LELRL TS _(Mancini et al. 2020) (& 227),

FEOHBE A — I —DIREEZ x5 L Lol &2 Th 5 Dongfeng-
Tongji-BEFH- Tk — MIBIF 547 — R ak— MERICBWT, 7 ak— b &
L CAEER RN /e AR U7z 2ot 990 4 & . 2018 2R £ T 9.6 £ THN
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PEFIE LT= M 2264 (7 adh— bAD 1342 5T) OILNABRE 55
& LT, I PFOA, PFNA, PFDA, PFHpA, YPFCA (PFOA. PFNA, PFDA
K& O PFHpA ®4%F). PFOS, PFHxS KU EPFSA (PFOS K O' PFHxS O &
#1) AN ZPFAS (IPFCA } ) SPFSA OA ) IELHLNA U 22712250 T
Barlow-weighted Cox [BlJfET /W L DT 21T > 7=, M4 PFOA JBJE (i
il (25, 75 N—% L ZAN)) 1FH 7 ak—k 14.19 (9.57, 20.46) ng/mL. %
NAUBFE 15.20 (10.31, 20.71) ng/mL. I#E PFOS & IXH 7 2k — k 10.36
(6.39. 15.67) ng/mL. ANAEED 10.91 (6.81. 15.88)) ng/mL K Ok
PFHxS XY~ 24— b 0.76 (0.52, 0.81) ng/mL., FL23A 8 0.78 (0.50,
1.12) ng/mL T®h o7, M4 PFOA JREITHNA L EOREZ /R L7 (1-unit
increase HR 1.35 (95%CI : 1.03~1.78)), —J, I PFOS, PFHxS JR & & #.
PN ANTIEBRE DS 22 7 o T2, 3 I, ME PFAS JREEIX 1 IO A OFHA & 725 T
WA, PFAS O & BREEH L EMEN D 1 RIOFHIICTH EEZ NS, &
BLELTWD, £io, WIRHERS, H— - HERORBOFH, =& ka7 A,
T2 lr e PR ER # A TE DGR AT ON T OF R 72 < AR ATRE T
Holom, BEIEA = —OBRBE 255 L LTWelod, fifike—m&bT 52
EXEE LV B ABE OBEDBR SN TV S EZFIEORR & LTETF TV D
(Feng et al. 2022) (& 228),

5 0DT —HR—=AMLIRAINTZ, Tr~—7r, KEH, 7T A, BE, H
H, 7 4 U B2 kOGS TiThi - PFAS (PFOS. PFOA, PFHxS & U* PFNA)
EHABAICET DFRSC 11 ik A X RNT L7253 Tk, PFAS & EH3 A DRIZEE
HAERD D 6 (LR Feng & (2022) #5&ie), ADOMEEZEDS 1HH. B
HOFRO B2 4 i (iR Bonefeld-Jorgensen & (2014), Mancini &

(2020), Barry & (2013) Z&ie) xR E SN (FRFEXTRBLAF 1995 4
~2022 410 A), TORERE, VI PFAS IZOW T HEAA & OBHE IR
LIV o T,

FA O, BRIKEH & 2N ATRIE ORI AIIEIC L 0 e b Z & SKEIRF D
HEAPR L TN &R FRORF L LTI TS _(Cong et al. 2023)
(2 229),

b. &4 - EFRHEE DT MBIE

EPA_(2023a. 2023b, Draft) 128\ T, PFOS, PFOA—RPEOS- L I8 A & D
B DWW T, AFET A O, fRIC—EMER A LNRN T & KON
WY T 2 A T TREENL BN D Z L2V T PFOS O PFOA O A J1 = X LD
AR AT TH DL EENDL, PFOS T PFOA E L3 AZEET HkET-5
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EERITEONTWRWNWE LTWS (B 47, 48),

® BBRLA

a.

XHEREER

KIE O THAHE K OB KIG Y i Z 35 1 5 2 — MFEIC W CL HEE Mg
PFOA JEJE L E S A D ) A 7 |2 B i?% %;}/Li,t#o 7= GEH D OET =AW
ORBESIZOWTIT ERD EEBY,) (Vieira et al. 2013) (0 218) [H48],

KE DT T T PFOA (213K 8 Sz @z otz iV, BEERS A D
FETHIE 10 T, SMR OF E /2 INT I DR o T- CER D D2 T - A4
DRERICOWTIEZ D L B9 ,) (Steenland et al. 2012) (M 219) [FHE].

KED APFO (PFOA 7 =7 i) Hldhusk &k OFE APFO Hlid % o
PEEB DO aR— MIZEIZEBWT, B ALY 27 (83 fER]) & OBIEZ ML,
APFO (X< & EBEMERS AU A 7 IZE#IIA bR o Te GEHF O OET 7o ARWF5E
DEBERIZONWTIE RO L0 ,)_(Raleigh et al. 2014) (HH 220) [H#B],

KEOIGY TR 5 a2k — MERIZB W T, HEHIRE LG PFOA &
BEEBEBE ANCEIEITI A S 7o T2 (FEE D ORT T2 ARKFE DR E AU DOV T
X Bk L 30,.) (Barry et al. 2013) (B 221) [F8],

T o= O —AaR— MFEIZBW T, BERNARE (3324) KWW T
2R — FRREEO M PFOS R D RAE (5~95 /X—t& & A1) IFBENES A
AT 32.3(15.2~58.0) ng/mL, %7 =2 7k — k&% FEEE 34.3(16.2~61.8) ng/mL.
4% PFOA R CIlIBEE S AU 6.5 (2.7~13.4) ng/mL, ¥ 7 27— b xtRE#E
6.6 (3.0~13.0) ng/mL T > 7=, M4 PFOS J&E 10 ng/mL K O\ PFOA i
£ 1 ng/mL 4720 @ IRR IFAETIEZR LS, BB A & OB EIIA N> T

(BEHELORT AN EOZESIZOWTIE EEDEEY,) (Eriksen et al.
2009) (W 217) [HE],

b. &5 - EFRKE OISR

ATSDR (2021) %, PFOS (2B L CHEZEIZ< BIC X DM A & DRSHE 2
ETDHDMENDD OO, —H LW RIEAONT . —BERO PFOS (X<
BRI L D EMEEE N A2 ST MRS — BN E LTV D (E 16),
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LA (BE) ODFEED

PFAS &3 A & OBIEIZOWT, s - [EHEEEOFHMIIZ AW sz ift 2 2
Zlz, EIZ, #iit 2 E it PFAS IREOEWRN H 5| Aija X AF9E %2 025 EHm
L7,

FFRgAS AAZ DWW TUE, IfLiE PFOS R & ORSEIZ DT, SEFIER D 72 Wi 5E
1 #m CRIE N /e, BhEDO AL W T 572D DFEHUIA+3TH D &%
2 bbb, PFOA KON PFHxS &g AVICE ESH V &3 54981720 72,

B> AT DN TR, fLE PFOA REE & OB EIZOWT 3 fRDOHRELH Y |
AR OFERTH EOBEINRENTWDE S OO, I EENEEEFERSENS
HERH STV D IFZE(S [ 218, 219) Tl IX< EFHM O EMEME, B A - e
A FETEIS A« RS AV LIS D3 AU EESE Z 5t BRE & L CREIC L TV AR (=
MR 218) Tld, RHREEOIRIROBEYMEI IR RN E D, S I, HEMIGER B
TIERWVREZ]H 219)°°, APFO OEMIZ FE L BN AU 27 L OBE %
Rt L7z 38— MR CRIEZ B 2 Wl (S 2200 H 0, FERIC—EHER
HHNIRNT ED | BURE A TIXELEOF M2 HMr 32 72 O OFEHLIX IR ER TH
HEZEZBN5, PFOS O PFHxS & Bl AUIZBEdEH 0 &3 D581 720 -
776

FEER DWW TR, 1iE PFOA JRE & ORIz DWW T, B2 A TRk L7-
D & FEED AFEFENEDIZD, B O HE THlo TRIEELZHE L T\ D72 ORI
RS D AEEMERH 2 Z LD Bl AU CIEBIEOH 2 17~ 5 72 0 O FERL
FREHTH D EEZ HILDH, PFOS KT PFHxS EHRERNAICEESH Y LT 5
W72 o T,

IR AT O TIL, ILIE PFOA 2 & OBIHEIC W T, 2 fROAFZEHR S TIdiE
DOBFHEN I ST, MOBFFERE R & O —BWRH L NRho T2 Z &b Bl
RCEBEOFEZHW T2 CIXREETHL EE X BNDH, PFOS KR
PFHxS 1%, 1 R COREENI S, B 2 fkrd 5 72 O OFEL T A 45
ThireBxbN5,

FEEE DS ANZ DWW T LG PFOS X ONPFOA JRE & ORI A B e o T,

(3) EVAEDFELED

PFOS. PFOA KO PFHxS & RN A & OREICOW T, @ik &k OYE 2
MFFRIZBNTHRE S IV TW DA NADENL (Fgs) T & AUOWEZ Lo, HAEH
L7,
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® #WMEIIEDHR

ek O SCERIZ X, PFOS XX PFOA & T A BEN#DS A S OGBS A &
DR Z R THTEHRE D - T2,

FE PR GEDO TR & . PN Aoy BNgS Ay FEERDS Ay LD AV KOS AU &
DEEIZHOWTIHFHRZ B L2 L 2 A BlED AN OFERES U13 PFOA, JTIEA
AL PFOS & A3 A% PFOS, PFOA XU PFHxS & B 6 5 & OWEDR &

27,

. FFhE

AR TIE. 7 v b EHWTERERICEHB VT, PFOS 12 X 2 R IR IE D35 %
PFOA (T L 2 e s & Ol las(HEC - DI AN RS LT %, PFOS &
O PFOA 1T X D IFR M AAMEIZE L TiE, PPARa X° CAR EDOBNZ AR DIENE
{EDOBI RSN T D, PPARa, CAR %4 L7233 AT - R A 1278
DOHNDLHETHY, b MIAMETEZ HA[RMEITIRNb DD, ZNHDA =X
LD OFEMIARHTH Y | A?&@*ﬁ%bw HTHD,

JHBg 23 ANZ DT OREEIFSE TlE, 14 PFOS B & OBS#EIZSWTIE, 1 /8
DOWFFE TR b7z ﬁﬁfwﬁmv} 72 < BHE OG22 M3 2 72 O OFELIT
A HaThHEZEZLND,

. B

ik CTid. PFOS. PFOA X% PFHxS (2 X 2 &g A OREHE 25 L7
WFZEIE TRV,

PR T, MG PFOA iR B2 XU IHEE M PFOA JREE & DBIEIZ-DWT 3
ROMENH Y . A BT OERTHEOBEI RENTWS, L, BEH
RINTMFEIT BN TR, ZREh, MHRRENEFEHFREN OO THL Z
& BN A - BEREDS A - FEERDS A - IS AV ISR D28 AU RREE A kB & L Tk
EL TS DX EEEORIROBEIEIIRENH D Z EENRAHEELE LTH
Lo Flo, BKBELAAANENEBZ X ONOMERITE L OR#EEZRGF L=
— MIFFECTITBIEA A & OBEZBD o ET 258 ELH 0 | FERIC BN
FHHIIRNT D B R CIIBE O A 2 {5 72 0 OFERULRER) T dH
Do

c. MR

R CTlL, 7> FEHWERBRIZIIT 2 PFOA 12 X 2 FE 55 M i i 23
WE SN TS, PFOA 1T X DEHD AMEICE L TiL, PPARa OIEMELDOE 5
PR ENTWD, PPARa 2T LIEEBAITT v MERIZHEO b5 HETH

137



© 00 3 & Ot &~ W N

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

D, b MIAMBETXAAEEMIEVNE DD, FNHD A D =X LOE5OZEMI
THATHY . SBOBRRLETH S,
522 ClE . PFOS. PFOA X% PFHxS & BED A DB EDHE 1T/~ T,

d. &

R CIE. 7y bEAWERBRICBWT, PFOAICLD T4 T 4 v el
JEDFRENRINTND, PFOAIZL D 747 « v e MifaElX, mHETOFHER
ThHO., 7Tr~vZ—BOFHEILLDIFBEHMERED AT IHEE SN TV D055
AIIAHATHD, B MIAMETE D00 9 DITHOWTITHIE TE 220,

2R CIE, IYE PFOA IR X IIHEE M{E PFOA IR & G E2N A O BE I
ONT, BIEN A TRRE L0 & RO RHEEEDIZ), B HETH- THRA
JEZ AR L TV D 72 OHRICIRND & 5 ATREME N & 5 Z & D | Bl R Tl B
DA fIMr % 720 OFFHLIIRER TH 5,

e. LB

Yl ¢, PFOS, PFOA X% PFHxS (Z L 2N A Z8E LI2aF9tid
VY,

FEFAFE ClE, 1M PFOA JBJE & A OBIEIZ O\ T, IEOBEN A LT
WED 2 D03, MOMIEFER E O —BEMNHR NIRRT &0 D Bl R
TIXBED A2 W T 5 72D OFEHUIRERN TH D L E X HiLd, PFOS KD
PFHxS (% 1 fi COABIEN AR LY, BEZH W 5 72D ORI AR +453 T
bHEEBEZLND,

f. BERE
ek ClX. PFOS. PFOA XX PFHxS IZ L AEMN A ZHE LT DIL
AR
FEEFZEClE, My PFOS & % PFOA 2 & I 23 A o> B O #5137
7

AlERET L7c 2 Tk, Biigalln & 749t & Tik. PFAS SR H D &
HEEINTWDENADRETN N R > TS, ZOHEKE LT, EREWE b k
ETIHEI X&) &2ED 2 &, mHEElaRE < £ BREII<CERIC
HEWRDHDH Z ELLEIC LD AR, EREW & FTORBAA T =X A
DIFEWVENE Z BN, BRI T 21FWMPZ L+ 2 BEEE TE o T,
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a.

b.

MEZEDHER
PFOS
AR TiT, PFOS & 512X % 7 v N OFMIRES OF 2 R TMENH D,
§VF®HM@@%®%$K%LTiI?MM%TARM®FW§§%®ﬁém
DGR RSN TS, PPARa, CAR Z/T L72HBAIXT v MERIZRD
hégﬂf%@\tkﬁﬂﬁfﬁéT%fiﬁb%@@\%h%@fﬁﬁXA®
BEOFMIIAHATHY, SBROMAPLETH D,

PSR Tl PFOS EATIEA A K OHN A L DBERH D & T 5WMERH D
LOD, BEEOHEZ W T 572D DFRUIRN 3 TH DL LERX D,

PFOA
BB TlX, 7 v MZIBW T PFOA 512 1 2 1Tl I fEE . i i CHC -
FERREAIEARIE X VT £ 7 ¢ v EfilaEOFE RN RS TnWb, 7272 L, TARC

(2016) (T LuE, BWRBR ClIT7 v FORITEBAMER AL TEY, w7 A&
ZIEH BTV, E 72, PFOA T X 2 T Ra IIE K OV Al s (HC G- D ¥

(ZB8 L TiZ PPARa. CAR FOENZAKROTEMALOEAE . PFOA IZ X % R
AR RIE O£ IZBS L CTiE PPARa OIEMEL OB 503" 31T %, PPARa
R CAR 2 LTeHBAITT v MIFRIZROONLEETHY | & MITED
FHEMEIENWN S DD, ZNHD A D =X LDOBEOFEAMIARHTHY . 5% 0K
MR ETH D, £z, T4 7 4 v EHIIREORAICE L TiX, mHEICEBIT S
T2 —EBOFHEIC L L IEREEIER D AT BHEE STV D DS EEIER
HTHY, & MZBWTHEEROMFEN S 2 IR c& 720,

P2 ESE Tl PFOA & &gy A, FEE DS AR OFLN A S ICEELRHH &5
WERDH D, BN AN ONTIE, BHEZRLIERICE N T, £nFh, M
FIREDEEBFRENSOHEFHTHDH Z & BA - R - KRB A - IS A
LIS D AT Z xR & L CERE qu\éf:@iﬁ%ﬁ@i&é?ﬁ@ﬁ@}m:%ﬁ
WD ENNERERMEE LTET NS, 7o, BEEMERIICESE @&ﬁﬁﬁ%*ﬁ?ﬂ‘b
7= am— MFZECTIEEED A & ORI % §7 &bfocb\é:?“éif&iﬁ%b i ARl
PERF BILIeN, FEEN A ;O%Ti\%WﬂhfﬁﬁbtK%%i®iﬁ\ﬁ
CHE Tl TRAEREZEE L TW A 7OEIRIZIRADH 5 /i r H 5, i
AAZHDOWTIR, 2 TROWFFERRSC CIEDBEN LA, OBFER R L D—H
(EYINZNSY (WA Y

LI ES, PRFOA IZ2WTIE, Bl Ay KD A KL QLA AT SR DA E T
BREAZRD D DD, FERIC—EMED 72N~ D BB O A 5 2 W 5 72 D
AU IR ERITH 5,
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c. PFHxS
T RRER Clx, IS A, REREDS A0 R OSSN AC B L CHLY P 2 & i
FELN TV,
P2 RIS T, B A M VLS A & D BTSN T BB 0 A A K % 7=
DOFHUIA 3 THDH EHE XD,

LD Z &, PFOA & BES Ay FEIDS A K VLS AT HEEL D A F 58 T
BIENFRO LD DD, FERIC—HMER WD, BEOFRZ W3 5720
@ﬁ%i@m%f%éoik\H@Skﬁ%ﬂh&@%ﬂh«PﬂhSk%Mﬂ
AR OV A & OBEIZ DWW CIE, B O f A W7 5 72 O OFFLUI A+ T
H5b,

V. F<EICEATIHMEDOME

bt NI, PFAS Z4EH L= fh, Bdn, SOBIK, REETED LR 5
PFAS [ZIZ BN D AREMRH D, & MBI DIZEMIE LS OBREE N
Dk~ 72 PFAS 1£< § ﬁ%@%%%lV1_r¢%%M%)
=N e NS Cli FIRCIE L BEOLIED -, BIHCHCEIK D5 FERE
AL, R BRI ;5i<$5®%m&0m¢&ﬁ EDOAEY)FRIFRIEIC X 51E<
TFEERE LN TOR T\ 5D,

S 4 —
f' Consumer Products

||||||W Human Exposure
Industry “"‘"‘m | B ‘m

>

Transfer to Infants
* Breast milk
» Cord blood

Environment
BV-1 EMIBFI2EBERELEBUNDORENSD
¥k 273 PFAS (X ERBOBE (SR 230)
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1. IIKBEBRIEDFSRMTE
—RIIIZ PFAS X< BOHRROJRIRITR AR EA LY  BRFICLHBET
&5 —J7 X< BIROFRIN /2% 5- 1%, Hl = & o AN ORERCAERIZ X 0 Kigle
RBieH LI TWD (RV-1) (B 230),

FzV-1 XERIZKDAD PFAS (I BREOHEFT 5 E(%)
(£ 230)& Y PFOS R U PFOA 7 — 4 % fif L T15#)
PFAS =2 5y e AEAK B MAELE BRIE<E Tofh H H SR
66 10 7 2 Gebbink et al., 2015
81 15 %1 Trudel et al., 2008
72 6 22 <1 <1 Egeghy and Lorber, 2011
PFOS
96 2 Haug et al., 2011
93 4 g%l Tian et al., 2016
100 <1 Shan et al., 2016
47 8 12 6 27%1  Gebbink et al., 2015
16 11 56 14 2%2  Trudel et al., 2008
85 1 3 4%t Vestergren and Cousins, 2009
PFOA 77 11 4 Haug et al., 2011
66 24 <1 <1 Lorber and Egeghy, 2011
41 37 291 Tian et al., 2016
99 <1 Shan et al., 2016
XX &
K2 H—~y b

%3 {H#E M (Consumer goods)
X4 HiEk{A (Precursors)

ATSDR. EFSA & " Health Canada DFFHfiE Clx, &FH & OISO D1
SEBIRE LT, AMARE  BIHUENDOBITCHEOR DIEER, i 4 (LA
HMLINTEH—y NRKBEEDFEMN NG DF LI LIcA~OBITER D
HELTWD, £, RO BEUANADIT BRI E LT, BRI OKRENS DOW
MNELSBENFTF BN TWDH (B 1, 16, 34, 35),

2. BE - SEKMSOROELE
(1) B& - 8H/KPD PFAS BE
® ERN

EMOKFER T, Fhk 24~26 (2012~2014) 4EfEIC, ~—F v ARy b
KL D =N T ATy NRAZT 4 ZFEfET HT2D, FHuL, K, 4 EED
RO 4 HiZ B W T, BT & O PFOS KO PFOA O ZHIE LTz, X
HTOMAEIT, ERERE - RERED 17 AN @EE. WHIE, W - Bk
FE, B, RSO, WP, WROTE. o2, EE. M. W, ImE. A
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FA. JHAEHA,

DR T - 7~ (M 231),

x1

BHE, PEAFECRHE L ONAME) - B kHE) 2 RERT S B L OF
2 AN D EEbK (G5t 18 L) ZFEA L. SBIZG U CHRE - N1, HE =
W LT EX2IREG - B L Tolr L7z, ZOREE., 5 &MAE (WL EE, oK
B, 2O, EHECEHE K OECEK) IRIBEMELS . BEEFGH /NS W EHE
TSIz, Kk, & iEEOWENM TOJREIL, ik iz, 2 5 BmEE
ZER< 13 BMBEOBMATEA L, RO Lz, R AEFR V-2 LTEV
3R, AUV L. DS OB R EET PROS KON PROA 78 LOQ Al

RV-2 BREICEENS PFOS OLHTHER (B : ngkg) (B 231)

\ ELESRIE SR fE

B ihHE4 - B B LOD LOQ
BHH 4 0 8 3~20 9~40
A% 1 0%2 20%2 20 40
OrE - HHEHA 1 0*2 20%2 20 30
EX: 4 0 8 4~20 9~40
i I2HA 4 0 9 5~20 9~40
L 4 0 8 4~20 9~40
RIEHA 4 0 10 4~20 9~40
XA 1 02 20%2 20 40
HaFA 4 5 15 3~20 9~40
Vi 4 440 440 3~20 9~40
RES 4 10 17 4~20 9~40
Lk 4 0 14 5~20 9~40
FLFA 4 0 8 3~20 9~40
EES 4 0 6 3~10 9~30
Lol 4 0 9 4~20 9~40
& i BB 1 02 20%2 20 30
FHHAEL - FHERE 4 0 10 4~20 9~40
CBEK*3 1 0%2 3%z 3 8

LB 13 LOQ KDz 0 & L THH L, UB X LOD & O /34 z2 LOD

AL LT, LOD 2LELOQ KD/ #riE4 LOQ & [FfEE L THH

¥2 1 HUER T O R A FiE
w0 HOBHK F OVKIE K

23

KV-3 B@EICEFEND PFOA DRHTHER (B : ng/kg) (M 231)

ELESSES

T

B4 bk B B LOD LOQ
B 4 0 14 6~30 15~170
AR 1 02 3072 30 70
ks - H B 1 (1 20%2 20 50
O 4 0 14 6~30 15~170
il FEHA 4 0 14 6~30 15~170
g 4 0 14 6~30 15~170
RIHA 4 0 19 6~30 15~170
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DM 1 0%2 30%2 30 70

HEdA 4 36 44 6~30 15~170
A 4 45 69 6~40 15~90
BEE 4 0 18 6~40 15~90
JREs 4 0 16 6~40 15~90
%A 4 0 16 8~40 15~90
AR 4 0 16 6~40 15~110
BL1-XH 4 0 17 9~40 16~90
W& I BB 1 02 20%2 20 50

FHEE - AR 4 0 16 6~40 15~90
IR 1 (1 2%2 2 5

1 LBIXLOQ RO oHHEA 0 & LTHHE L, UB X LOD KD mArE%s LOD & [FfE &
LT, LOD LIk LOQ Kiifi 0 /% LOQ & [FMfE & L CHH

¥2 1 HUE TR R A S

X3 AARAD BEIK K UUKIEZK

F7o. BMOKER L, S 3~4 (2021~2022) EFEIZ, [EPNJE K THFE -
KRBT ENTAKEY (=T, 7TV, hA, UFX, ~&A, h¥) FICEE
% PFOS KO PFOA OFE Z1T - 72, At 80 mOFREHI DWW Tl 24T - 72
fERERV-4 17T (B 232),

#V-4 KEHODPFOS U PFOA S HEMEHEE (B : ngkg™) (B 232)

LOD LOQ PEE | CPE
WEA | RTEAL | R | RoRiE | (LB (UB* | Hdefif | LOD | LOQ
. £ 2) 3)
PFOS 2 4 2,700 468 469 345 10 20
PFOA 53 76 110 5 43 — 20 40

#1 pglkg THE SN TWAHA, 1,000 2 U T nglkg & L Citdk,
%2 LB X LOQ AKiifi & A S = obrEzE 0 & L CHEH,
%3 UB I LOQ A & 4 SN =042 LOQ & Rl & L CEH,

5513 6 fifH D PFAS (PFOS, PFOA, PFHxS, PFHxA, PFBA & (! PFUdA)
IZOWTC h—HNVZ ATy NAXT 4 OREO ST EIT> T2, SF1 3 (2021) 4
JEWCHHR LA L ORI D b —H v Z A =y b ZAZ T ¢ FO/RREZ A5
BERI (1 BE @ K - RINTLEL, 2 BF : KU OBSA - TS - WHHE, 3 B o
FE - BE, AREIRYE, S RE: B - I LA, 6B RS - Ryt TRE: R
PEEPSE . 8 B MLOOBF A - X S - MR, 9 BE B - WBATERRE, 10 BE
FSE, 11 B SE - IPSE, 12 8% Rl - SLELSL. 13 B - FRBRERZ O 14 B - K
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EEK) 12 LC-MS/MS 12 THrdr L7228, /#rhb 0% £ V-5 177, LOQ % 100
ng/kg & L THH L7-#5 5%, 1212 PFBA.PFHxA O} PFUdA 238 tH & 71, PFOA
ITEBMEE (LOQ Kii) THiti&niz, PFOS &1 PFHxS i3 LOD (@i
BEOFTE R L) KiFiTh o7 (BH 233),

KV-5 F—2ILEFA Ty FRETAOEM (BR - KR) @
PFAS S A EREMR (TEME) (BfI: ng/kg) (B 233)

17 | 27 |3TF |4TF |GRF| 6FF | 7HF |SHE|OFF | 100 | 11 FF | 127 | 137 | 14 ¥

PFBA |UK | UK |UK| UK | UK | UK | UK |UK| UK | UK | UK | UK | UK | UK

W |PFHxA | ND [<LLOQ| ND | ND | ND |<LLOQ| 150 | ND | ND | ND 110 | ND [<LOQ| ND
J|PFOA |ND | ND | ND | ND | ND |<LOQ| ND | ND | ND |<LOQ|<LOQ| ND | ND | ND
PFUJA | ND | ND |ND |ND |[ND| ND | ND | ND [ ND |1,040]| ND | ND | ND | ND
PFBA |UK | UK |UK| UK | UK | UK | UK |UK| UK | UK | UK | UK | UK | UK
K|PFHxA | ND | ND | ND | ND | ND |[<LOQ|<LOQ| ND | ND | ND [<LOQ| ND | ND | ND

PFOA |[ND | ND |ND | ND | ND | ND ND | ND | ND |[<LLOQ| ND ND ND [<LOQ

PFUJA|ND | ND |ND | ND | ND | ND ND | ND | ND | 1,850 | ND ND ND | ND

1) ND : R (LOD i), UK : i S0 CT0 5 DN EHEARD
E2) FICEE LA 2 5 REICOWTIE T R TOEMEECBWTND Tho 7,

&G ILE U< A% 3(2021) A 2 FH5 U 7= BAvE X 030k} ( Bk D 32 & (2022)
LR U BECEK 2 BN 72 1~13 #F) & AW T, PFAS K O PFAS (L
AWEt 15 fiE (PFHxA., PFHpA. PFOA, PSMHpA, PFNA. ipPFNA, PFHxS,
PFHpS. PFOS. PFNS. ipPFNS. GenX. ADONA. F-53B )&t 8CI-PFOS)
22T LC-MS/MS THtfr L7230, S Rs1a R V-6 1IT~7, 6 B (R3FE- R
) 72513 PFHxA 23, 10 # (Fa 0 48) 2> 513 PFOS 23 LOQ (W9 v t, 50 ng/kg)
VL EDORECHRIH SN, LOQ K Th o0, JEMFRE (25~50 ng/kg F2E)
THiH &5 PFAS & & - 72 (5 234),

RV6 F—A2ILEFALATY FREToDEE (BAEBR) O
PFAS S EEMHRE (EEE) (HfI: ng/kg) (B 234)

VRE| 2BE | BEE|4BE|5HE | 6RE| THE | 8EE | 9RF | 108 31%% %32@ 13 % | LOD | LOQ

PFHxA| ND |[<LOQ| ND | ND | ND | 58 |<LOQ|<LOQ| ND | ND | ND | ND [<LOQ| 25 | 50

PFOA |ND | ND | ND [ ND | ND | ND | ND ND | ND |[<LOQ| ND | ND | ND 25 50

PFNA |ND | ND | ND [ ND | ND | ND | ND ND | ND |[<LOQ| ND | ND | ND 50 75

PFOS |ND | ND | ND [ ND | ND | ND | ND ND |ND | 780 | ND | ND | ND 25 50

1) ND: £#H (LOD i)
E2) EEEICHE LEUANAD 11 SEICHOWTIET X TOEMEEIZHE VT ND (LOD : 25~

75 nglkg) ThH o7z,

28

29
30

31

KOGHED h—Z NV H Ay N AZT ¢ OFREHZIBIT S PFAS i O 4 MEIIRERE TH S
72, NS RITEEMmTH D,

WEEPOHAIT nglg &£ 72> TWDH28, 1,000 2 F L T <Tng/kg & L CHE# LT,
KOWED b—2NE Ay 8AZT ¢ OFEHZEIT 5 PFAS W OZ L PEITRMER TH 5
72, NS RITEEMmTH D,

WG EROHN X ngl/g & 72> TWAD28, 1,000 %3 U C ngkg & L CH#H L7,
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ZERZRIL E LT, A3 (2021) FEOKIEREHI & 2 AKEDH K (F7K

fKEEH) @ PFOS KO PFOA Ok (RV-7) » b, FHIEHSEZ O
REfETHD E, A 1,6555247- JIEH A 2 HA T E B[ (PFOS KW
PFOA O &L LT 50ng/L) 28z TW/=32(Z 0 235), Z L LLET D4 T PFOS
KO PFOA EE DA EHED 50 ng/ll 2 TW 60, IO TV 5

T K CRIAEDEFD D D ATREMEDR & D,

xRV-7 FK (FEKeEK) TOPFOS XU PFOA DREKRE (REE) (B
235)
[X453% (ng/lL) Z L OHEHK
pislt il ﬂfﬁ&z ~5 | ~10 | ~15 | ~20 | ~25 | ~30 | ~35 | ~40 | ~45 | ~50 | 51~
KK E E ‘;)’_Z 1_‘;’ i z 0 0 0 0 1 0
X LA i‘é g E ; i 0 0 0 1 0 0 1
WK | ge| | es| w| | o] 7| a| | 1| 3]
DA gﬁ E g ‘3 ; 1 0 0 0 0 0 0

¥ KEHEF DX OBAT meg/L & 72> TWA28, 1,000,000 ZF U T ng/L & L7,

@

2N

KEAMERST (FDA) X, 2019 b h—X L&A Ty NAXT 4 D—
BReLTESNIEZERBICEEND PFAS OBREZ1T> T\ 5, T 5 T
VTR DRE R BRI X DREIZ TN D, 2021 FEOE
EFfE ALY 7 L DAL, 2018 4RICUVEE SHL7z 167 Mz 64 FE i S
A, 16 FREHD PFAS33Z oA L 72345 2R, 164 A 61374110 PFAS bt &
Nn7eh-7- (Method Detection Limit (MDL) : 17~344 ng/kg) ., PFAS 7=
SNTZBWTI AT VR LM T 4 v 2 AT 4 v 7 WF T ¢ (PFOS:
33 ng/kg. PFNA : 50 ng/kg) . k%Yo 7-~ 7 0 o/KE TG (PFOS : 76 ng/kg.
PFDA : 72ng/kg) K O7' a7 A /304 — (PFOS : 140ng/kg) Th -7 (M
236),

82 WEHEEZ B T ZHLSIZB WL, KEROUIE XM ThhTnd,

33 PFOA.PFOS.PFBA.PFHpS. PFPeA. PFHxA . PFHxS, PFHpA.PFBS. PFPeS. NaDONA,
HFPO-DA. PFDA. PFNA. 11Cl-PF30UdS. 9CI-PF30Ns

3¢ FDA 13 EEM iz iz 74 XBRENTHD] ELTWD,
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F£7-. FDA 1L, KETHEERZWEME (THY, h= vFa, =, 7
ATET, X7 P—=F L RORT FUFT) Z2xtRIT, 2021 4 5 A ~2022 4
3AICT Y FyDC.THRENTW I b0MME NThEET) 23tk
& LT, PFOS (E#A K OV D4 5F) . PFOA (HEHA KL OV g5 o &
) R OVPFHxS (EEERIOI) &E&Te 20 fkE0 PFAS OEE 4 81 o 7 /L|Z
DOV THE L, AEERER V-8 KO V-2 27T, B, Zh b0k
WTEED BN FE~D PFAS BATORIREMZ MR LT 2 A, 56 OWEED H
LWl PFAS 28 A TWaholzZ b, AN LA EH~D PFAS @
BATIZ otz LTV D (B 237),

£&V-8 FDA OFEIZK S 2021-2022 FANEY > TILhdD
PFAS IRE(Z# 237)

" # PFAS iR (ng/kg) *1 ) "
5 =4 R o o FPEE (A
THU (i) 10 100% 4,000 ~ 23,000 HHE(10)
= 11 | 100% 160 ~ 2,200 (42)\/ FF7 O, A%v=
R . 2 A(B), =77 KA, i@
~7na (i) 10 100% 83 1,750 e L)
. . A R T7(6). 1 R@3)
S 0 >'< ~ Y Y
TP 10 10% ND*2 27 —
. FEE). "y =T 2(1).,
o, X ~
TA4TET 10 30% ND*z2 90 e L(3)
hEG@), 741 A7 K@),
A Z 10 80% ND*2 ~ 960 vy =—(2), KE(2) *3,
shdiZze L (1)
. FUVM@), /v =—@4), B
—F o ¥~ N N
H—F 10 80% ND 45 522
- KE(6) 4, FEQ), KA
o, B ~
A N RZ 10 90% ND*2 730 (D). 7 L)

X1 SCERH TlE pglkg THE SN TV A2, 1,000 23 U T ng/kg Tatdk L7z,
%2 ND : & 7To PFAS JBE A MDL At

%3 HETHLENTWD LoD, JFEEEITAKE

4 OB 1 RITHFETILEN TS OO, JREEITKE
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Clam Crab

25 5

o eRBA = .
L .
- PFHA
- PFOA o "8
3 PENA 1 3
= PFDA g' 3'
-— PFUA E‘ E’ !
- PFDoA 10 10
- PFTIDA
— FTADA
- RS 5 05 E |
- PR i i l |
- PFOS B
il LAl ecAnlRl
LSRN VRN P Sl S St TR S T Ao b B 6 1D O AV AN
o"« o\’ﬂ o\“‘\ 0‘«\ o\’@ o"“‘ o\"“ :2’6\ o"«\g\"‘\ c"‘ o ° P W W W o‘a‘;‘“ o"“
Pollock Tuna
28 ¢ 1 8
= rroa
T PFPeA
—rFwa 0 20
- PFHA
-—rOh G
T PFRA o | o
==rrn 2 g
_— PFUMA ? ?
- PFpoA 10 1.0
_— PETIDA
/- PFTADA
- PFES LR os
- PP a
- PFO3 !
2.0 - == ——_— i 00 4
b STV L VLRV L ST VL L B o SR, S N I W ey o, e 0T
M‘&%‘\Jw * 10 e qet et WP 0 0 P P P 0 P e
i it a Wi
Cod Salmon
25 25
20 20 4
184 154
2 o
2 ]
104 10 4
054 ! ! ! 05 <
ME-IY 1=1-1 B ll : "
cP\ &1"063 nﬁ‘ 06" &ﬁw’l #5#9&\0 PRUPT LS PP PP P I\
< < < < <
¢ PR S e
Tilapia Shrimp
25 ] s
0 - k]
15 .5
=
g H
10+ "
05+ 08
%0 - - %

P O ¥ 2 P v o o i
E) 77 7 OO EALIE nglkg £ RFLINTWDHD, FRSIALTIE
pglkg LRH STV D,
V-2 FDA MIFAEIZEL S 2021~2022 FENFEY L TILFD

PFASIRE (V' 37) (3 237)

EFSA 1% 2020 FOFHIIZI5N T, 2010 4= 12 A 25 2018 42 5 A &£ TIZ 16 »»
H (A=A R)T, "AF— FTRR Fra Frv—r, T4UTUR,
TIUA, KAV XUV TALVTU R, A XVT | ~AH, VT x—,
ARTx=7 AL CROKEE) 2o ST 11,628 RO R & OO
PFASIREED T — % (97,448 50BL) Z MR L, & RER] 021 PFAS IR 2 5

147



Ot =~ W N

18
19

20

22
23

25
26

27
28
29

L7z, BiEET Lo PFOS. PFOA. PFNA & O PFHxS O45ATHE R (AFEE %
) ZHRV-9I7RT, £7-. BIC PFASEBEOE N> T-AHEICOWT, afEZ L

DFRERAFEV-10 12T (1),

KV-9 BEBILDTEHPFASRE (REZMC) (B : ngkg™) (B8 1)

PFOS PFOA PFNA PFHxS
ST (i ] S ] I %3 . ST i3
st | Lot <R stk | Loy <R | Loty <R p| Locpy o —— R
LB UB LB UB LB UB LB UB

BRR OGRS | 477 95 3 150| 489 86 6 160| 275 96 1 120| 274 98 0 100
BB ORI T 143 77 27 250| 144 63 9 260| 98 73 11 170 94 84 22 160
FHM 461 93 28 170| 459 96 28 170| 348 99 0 140| 222 100 0 90
AR 169 99 9 130| 185 98 2 150| 170 100 0 140| 130 100 0 110
PR (A) 574 71 940| 1,590| 572 91 380| 1,230| 33 100 0 670| 28 96 15 680
LA 13 85 1 120| 13 85 1 130| 13 92 0 100| 13 92 0 80
AL 235 96 1 140| 236 100 0 150| 111 100 0 110| 126 100 0 100
G K O i 174 92 270 350 177 92 106 210| 124 100 0 98| 107 97 0 60
i 38 90 4 110, 38 90 2 110/ 36 100 0 120 53 97 0 102
7L — LR 6 100 0 2l 6 84 10 14| 6 100 0 5 6 84 6 7
FORRACH? 451 88 0.1 3| 452 78 1 3| 449 99 0 2| 449 85 2 4
FLE VT R 11 100 0 24| 11 100 0 150 10 90 126 240 10 100 0 240
B @) O £ N 495 80 870 1,180| 452 94 92 360| 285 84 87 320| 170 99 140 520
FEREI O £ PV 903 4(214,000(215,000| 898 58| 5,480| 8,180 105 10| 9,770| 9,870| 105 99 10| 2,520

1 FHIEE R OFEIME L pg/kg THE SN TSN, 1,000 %% U T ngkg & LGtk L7z,

¥2 Left-censored (LC : ZfFTHEIY . LOD K X1 LOQ Kiiii) Th 50 EOEIE

%3 LB X LOD A X 1% LOQ A & s S = /#rfEa 0 & LCHEH L. UB 1L LOD Al & s & iy

HriEz LOD & [Ffi. LOQ A & s S - #rfEa LOQ & [HIfE & L TR,

¥4 FOTHEEET.,

¥5 ZLIRFLA ORI EEE T WERAOAKKEET,

%) 82FTOH, 8:2DiPAP, EtFOSA, EtFOSE, FC-807, FOSA, 8:2MonoPAP, PFBA, PFBS, PFDA,

PFDoDA. PFDS. PFHpA. PFHpS. PFHxA, PFHxDA, PFODA, PFOSi, PFPeA, PFPeDA, PFTeDA,
PFTrDA, PFUnDA (oW CHT—XH 1,

RV-10 AHERUVADNIEO T PFAS BE (B4L : ng/kg™) (BH1)

PFOS PFOA PFNA PFHxS
ST b ft 33 ST b ft 33 ST b b3 ST b3
H# | LO%) ™ e L F8 | LC(%) ™ il Sk | LCO(%) *2 Al Sk |LO(%) *2 FHE
LB UB LB UB LB UB LB UB

= 288 74 320 620| 290 96 16 380| 243 90 23 380| 237 99 0 380
ATV KR~ A T 14 0| 4,730 4,730 28 64 101 370 14 57 84 530 14 64 14 450
TrFar 5 0 580 980| 13 62 44 120 - - - - - - - -
Y R~ A 574 88 310 830| 521 95 130 630| 522 100 3 700| 365 100 0 630
o 125 79 360 930| 136 81 310 880| 129 96 4 740 122 99 1 740
~ 7 21 39 160 260| 34 100 0 120 17 100 0 130 17 100 0 110
2 I R OAF A 174 67 470 1,050| 145 93 12 740( 130 92 16 780 27 100 0 530
Fka !7%" 487 71 260 810| 106 99 3 300| 487 100 0 770 487 100 2 690
oA 145 14| 14,120| 14,210( 149 32| 4,100{ 4,330| 125 65 840| 1,470| 126 97 66 1,010
Avas 164 35| 9,230| 9,440| 177 96 71 680| 54 91 980| 1,660 58 98 7 730
1.0 Nl 208 83| 3,380 4,990 208 100 10{ 3,510| 204 99 11| 2,410| 202 100 31 1,650

1 AR O EEIT pg/kg THE SN TWDH A, 1,000 #F U C ngkg & L CRE#EI L 72,

#2 LC THLHOWEOE S

%3 LB 13 LOD i 1% LOQ AKiifi & & S - obrfiisd 0 & LTHEI L, UB X LOD i & 5 Shi-sy

HrfiEZ LOD & [FfE, LOQ K% & #HE Iz moiriEz LOQ L [FIfE & L CHH,
%4 BT ABETARAE 3 vEOWEAKA,
) 8:2FTOH. 8:2DiPAP. EtFOSA. EtFOSE. FC-807. FOSA. 82 MonoPAP, PFBA. PFBS. PFDA,

PFDoDA. PFDS. PFHpA. PFHpS. PFHxA, PFHxDA, PFODA, PFOSi. PFPeA, PFPeDA, PFTeDA,
PFTrDA, PFUnDA (oW CHT—XH 1,

RIVM 1% 2012~2016 =D 4 F o # 2FEEEHEE A (Dutch National Food

Consumption Survey : DNFCS) T#HE S 4 7 v X EEREIROIEE /N F —
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IZFESUN T 2021 4E 11~12 AIZEA L= AL O 2022 I 7 7 LTz
EK D PFAS 2504 U7z, A5 Tl 17 fs5, @Bk T 20 f@E360> PFAS %
HELTWD, TR EEV-11 IR T (5 238),

£V-11  ERLOEEIK O PFAS 25 (57 : ng PEQ/kg™) (5 238)
b ik | T PFAS i
AA T —F T I N—F A % LB UB
E— 5 5.2 47
RN OB 3 =V 5 2.6 46
T A E 15 0.91 18
JVATLH A 5 3.8 28
Fal)— 5 23 46
BEY) I VAN A S SV NNV 5 50 71
A 10 30 53
AN F—T AT 10 5.7 50
» o . Toyal— 5 21 82
AR 77T TRER BT 50— 5 0.005 12
figk 2 S i 12 8.2 47
. YA 10 12 57
TR :
g B 4 0.79 22
Fal 9| 0.00089 42
LR E—— 11 2.9 46
F= FROTF h= b 10 0.43 45
E 32 FF 11 3.4 46
XK < a— A 10 38 82
RRE UL RS O A 4 0.010 20
- TLLFTIA 3 0.35 19
MLTER o BRI EREO= Y R 2 7.2 30
A — b a— 1k 9 0 45
NSO VR j;: 18 ii ig
. U= 5 2.4 44
) =3 F 5 1.5 36
FOMDEEN BB | 3T 10 2.7 47
ARV KLY
) ~ R 5 0.48 42
TR Froy 5 11 42
SR O i 1 038 o9
T i — K 10 4.3 83
o INER 11 6.2 86
TLUR=—H 6 0 102
~—H 5 0 99
- FV—TF AN 11 0 98
Frhi o B —F oY N — R — Ty 9 16 124
V2
t~7UiH 10 3.1 91

35 PFOA. PFOS. PFHxS. PFBS. PFHpS. PFDS. PFBA. PFPeA. PFHxA. PFHpA, PFNA.
PFDA. PFUnDA. PFDoDA. PFTrDA. PFTeDA. GenX
36 A5 TS & L7z PFAS17 451 & O ADONA., PFPeS. TFA
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27 10 1843 2737

HEfmT7IA 10 613 1251

IUHT T AR T4 TET 8 21 743

RO | — Pt 4 17 745
s —tr 4 870 1578

A=Y —F 3 21 746

~Ju 9 586 1309

s 2 40 189

A 13 4.4 155

. OEQ 12 20 173
WE ORI | — pe— = 60 533
R A 8 30 179

KAl —t— 5 64 221

a—b— 12 17 48

OBEK (M K k) — 1.5 50

/¢ — FOBEK (R A H3R) — 9.2 27
SRTNT F—H— 7 0.42 3.4

P 13 16 44

LA — =) 8 19 72
gy — oy 9 78 241
T HE — T 10 0 29

1 HEEP TIE pg PEQ/g (PEQ : PFOAequivalents) THE STV 523, ng PEQ/kg & L Cit

%2

LT A,

A ih PFAS BEIZSW T, LB X LOQ RO /o#HEE 0. LOQ LA L limit of confirmation
(LOC) Koo rEs LOQ & LTEH L., UB % LOD KD oHHE%2 LOD & [FfE, LOD

PLE LOQ K043 HrfE%z LOQ & [AMfE, LOQ YLk LOC Ko iz LOC L[RfE s LTH

'Hjo

FSANZ 1% 2021 4, PFAS ~D < FIZHH LT\ 5, XixHF 532 algerEs
HHBEMBEOEE (A=A NZ VT THEINTWOIREN 2 LDOEET) 12D
VT 30 FE¥ESTD PFAS IBEE A JIE L= & Z A, PFOS LISt PFAS 139 _ToD
& (112 4 B) TR SR o7c, BT O PFOSIREZ R V-12 1TR-T(H
fE 239),

#®V-12 BRH0OFH PFOS EE (SR 239)

N7 AT VER B P
N 16 6% 6.9 30 54
gk Aoty & 16 6% 11 35 58
1—'—»/*\ Y
%s c?? gfﬂﬂ%ﬁ 16 81% 630 640 640
PR A 16 19% 18 38 59
~ 71 DOKE AL 8 50% 70 83 95

37

10:2 FTS, 4:2FTS. 6:2FTS. 8:2FTS, EtFOSA, EtFOSAA, EtFOSE. FOSA, MeFOSA,
MeFOSAA, MEFOSE, PFBA, PFBS, PFDA, PFDoDA, PFDoS. PFDS. PFHpA. PFHpS.
PFHxA. PFHxS, PFNA, PFNS. PFOA, PFOS. PFPeA, PFPeS. PFTeDA, PFTrDA,
PFUnDA
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UL ZOMOR 0
B ORER<) 1240 0% 0 25 50
VISV IYEONTH TN 24 0% 0 0.5 1
X1 HEETIE ugkg OKIF pg/) THAE SLTWDH A3, 1,000 23 U T ng/kg OKiE ng/L) &
Lf%ﬁbt
%2 LB (3 imitefreporting W5 FIE (LOR) RO 5HTEZ 0 & LT, MBI LOR &K D4y

Hrifiz LOR @ 1/2 Ofii & LT, UB X LOR KiiiD /4% LOR & [Ffii: L TR,

FDA 78 2016 -2V v > b v D.C. THIR STV FEZRA D foBK 22 S % Y
RNV [RIEK 8 Iz DWW T, PFOS KO PFOA DO ZHIE Ui R, 4
TOREHZ BT PFOS X PFOA DWW b S/ hro 72 (<4ng/L) (&

1 240),

KEHE T

FT (United States Geological Survey—=—USGS) 7’ 2016~2021
BRI L TKEW 269 Hl DR T K OY 447 HURDOAXILHKDKEKIZS
W 78 flE D PFAS IR A HIE L7 R. K9 30%DAKIEKD S
® PFAS 723 & h, il S KiE KIS
ng/lL Th-o7o, 72, HIE

ETMCEOHEELIZEZ A,

S5 ATRE

(2) BENLDIEKEEHTE

@ EAN

BRBEAA L, Tk 23 (2011) FEICEE L XA AF L EHEII LD ET 51k
i%%@k«@%%é%*&uyﬁﬁﬁj

v REEWEREZRAE L7z, 2011 4F 10 Al
ﬁlml-EﬁﬁﬁﬁonMﬁﬁ-ﬁﬁﬂm#%%5%)@35%@£f®ﬁ$

1D PFOS KON PFOA E#MIE L., —HY7=0 0ERELZHEEF L7 (£V-13)

(B 242),

e A EIKEOEEKIZ
K 45% DEEIK NS 1 FEEELL B PFAS 23k H
Pend D EHEE SN (R 241),

57 &Y 1A
B 5% PFAS B 0.348~346
BT %5 PFAS a4

(ZBWT, BRGNS XY &HFiEH O
Ixget (PEE - Ak,

KV-13 BERAOT7YyREESYEREORIHE (BLIL: ng/kg KAE/R)

(1 242)

HEME - ek | RENE - AT | JUN R - ok s EoE =

(n=5) (n=5) (n=5) (n=15)
PFOS | SE#){HE 0.77 0.30 0.64 0.57
FEYER A 0.62 0.41 0.47 0.51
g fE 0.77 ND 0.53 0.53

il ND~1.7 ND~0.80 ND~1.2 ND~1.7
PFOA | E#yfE 0.93 0.73 0.40 0.69
FEYE(R 2= 1.1 0.43 0.27 0.70
g ffE 0.62 0.89 0.51 0.62

i ND~2.9 ND~1.1 ND~0.69 ND~2.9
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£ 1) ND : BFEREH O PFOS XX PFOA BN H TIRfE (PFOS : 7.4 pglg (=ng/kg). PFOA : 9.3 pg/g

(=ng/kg)) K ThH-o7=bD

TE2) FEMER O HER AL ND 2 0 & L CRHR L7z,

EMOKPEAR 1T, TRk 24~26 (2012~2014) EFEICHR, KK, 4 HELOE
D 4 Iz NT, v—7 > "2y FFRUZ KD b=V F My FAH
T 4 & FE LT, KA RED PFOS & T PFOA OB (iR o Ak pEA (2016)
DT —4) T2 T LOQ K Do #rfEia 0 & L= D% LB, LOD KD 5y
HriE% LOD & [EfE, LOD LLE LOQ KD HriEs LOQ LRfEE L7zt D%
UB & L38, &HEEICOWTILEARK 23 (2011) 4FEEERMEEE - REREOT
—ZERANT, FERBEENDDO—H Y- OFHERELHEE L, O/,
PFOS (LB~UB) 1% 0.60~1.1 ng/kg {£5/H, PFOA (LB~UB) 1% 0.066~0.75
ng/kg KE/H CTh -T2, Tz, BMEEHIOIXS BA~DOFGRERH T LI L Z A,
LB L UBDOELLEZMHTHNTRERICENHST-HDOD, UB #HW56
ICIESR R BAEEN TS LTV D 2 L AURE T, AN EOF 5313, PFOS (LB
~UB) Tl% 97.3~52.4%. PFOA (LB~UB) Tl% 89.7~12.1%TCh ~7= (FV
14, V-15) (B 243),

RV-14 HEFHIERE (FR24~26 (2012~2014) FERERR) (2 243)

PRI (ng/kg (RE/(H))
X0
PFOS PFOA
LB 0.60 0.066
UB 1.1 0.75

#V-15 BEBBOEFEER (FL24~26 (2012~2014) FEREHR)
(=1 243)

Bt PFOS PFOA

LB UB LB UB
B 0% 5.7% 0% 14.7%
AR 0% 1.8% 0% 3.9%
Wb - HHEHA 0% 0.2% 0% 0.3%
Ik 0% 0.7% 0% 1.8%

38 AL I R D3 T LAl TiX, PFOS & O PFOA O f it i & bl L T LOD X TP LOQ

23 <. LOD AKiifi 33 LOQ R DHTENZ N Z &6 LB T K 2 HUEHEE T i3/ NaF

filfi, UB (& 2B EEHEE TR KA & 22 D ATaerE s & v | HEROBIRE K O bRz 07

L TWARNWD LI ERLETH D,
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Fel R4 0% 0% 0% 0.1%
B3 SE 0% 3.5% 0% 9.0%
RFJH 0% 1.7% 0% 4.9%
XDZH 0% 0.5% 0% 1.1%
B 0.2% 0.3% 10.3% 1.1%
AN 97.3% 52.4% 89.7% 12.1%
k| 2.5% 2.3% 0% 3.6%
YA 0% 0.8% 0% 1.3%
FLIE 0% 1.6% 0% 4.8%
)iz 0% 0.1% 0% 0.4%
FA¥E 0% 0.4% 0% 1.0%
W AT RICEHE 0% 20.7% 0% 30.6%
L - FEEHE 0% 1.4% 0% 3.4%
VCRVIN 0% 5.9% 0% 5.8%

#1 MOV EL 54.9kg & L THEIEZHEE
%2 LB LOQ Riioo#rE4 0 & LTHRI L, UBIX LOD Kiifidoo#rE4 LOD &
FfE & LT, LOQ RiiDsriaa LOQ &R s L TR

%23 LOD : #Blk

LOQ : Bk

@ i@t

WA CHEE STV D BED 5 O PFAS ORBIEHEE O R AR V-16 ITR-T,

PFOS 3 ng/kg
B LIS PFOS 3-20 ng/kg
PFOS 8 ng/kg
IBK LSS PFOS 9-40 ng/kg

PFOA 2 ng/kg
PFOA 6-40 ng/kg
PFOA 5 ng/kg
PFOA 15-110 ng/kg

RV-16 BB THEEHN LD PFAS EREHTERR
[ g ISR oy 1-Fl EIE 51 STk
ot g 12 Ll b PFHpA, PFOA, (# PFAS ng/H) (B8 244)
PFNA, 2K 1 250
PFOS,PFDA, P (12-19 #%) : 290
PFUA, PFDoDA, | gt (20-39 5%) : 480
PFTeDA Tk (40-64 £%) : 340
Bt >65%%) 200
ot (12-129 %) @ 170
oM (20-39 %) : 200
oMk (40-64 5%) : 240
M (>65 %) : 120
EU 23 7EH PFOA, PFNA, ARG S B (B 1)
PFHxS, PFOS LB (/M- - fe K Aif) 2

UB (/M- Yol K ) %2
(# PFAS ng/kg {KE/H)

LR

IR :2.39-4.87-12.19
42.77 - 71.44 - 114.62

i :1.47-2.94-6.51
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61.20 - 74.17 - 112.09
:0.84 - 1.54 - 3.07
38.50 - 53.23 - 81.78
H :0.42-0.84 - 1.52
20.59 - 26.48 - 41.45

TED

KA :0.55-0.92-1.34
13.54 - 15.94 - 21.97
&g :0.71-0.89-2.08

11.51 - 15.07 - 18.77
HrlmE :0.42-0.86 - 3.10
12.56 - 15.41 - 19.85

- EEIRERE (95 S—k U ZAL)

IR 1 4.50 - 13.65 - 27.88
92.77 - 122.25 - 224.84
i :3.35-7.55-13.69
100.65 - 134.01 - 229.04
TEL 1 2.66-4.21-9.69
78.97 - 109.03 - 165.31
==

H 1 1.27-2.13-5.22
44.17 - 57.04 - 89.40

ZAUN :1.30-2.29 - 5.04
26.29 - 32.78 - 62.70
g 1.76 - 2.37 - 5.58

22.96 - 28.77 - 46.73
EEkE - 1.82-2.23-9.93
21.90 - 28.32 - 42.03

KA - VELS*3 | PFOS, PFOA, SEE-50-95 /S—F & A )L (&1 245)
>0.5- 5% | PFHxS, PFNA (# PFAS ng/kg & &/H)
- VELS
« NVSTI #4 >0.5 - <1 7% : 20.4 - 19.3 - 45.2
14-80 7% 1-2 % :20.4-15.3-49.5
3-5 % :18.3-13.1-44.5
- NVSII
14-17 7% : 6.2-4.3-17.3
18-64 7% : 8.0-4.4-19.8
65-74 5% : 8.5-4.4-21.3
75-80 % : 8.6 - 4.4 - 16.6
*T o H 1-79 7% PFBS, PFHxS, LB-UB (ng PEQ/kg {KHE/H) *56 (&1 238)
PFHpS, PFOS, - A S+ T K B SRR K
PFDS, PFBA, I : 4.6-26
PFPeA, PFHXA, | duspufi : 3.3-23
PFHpA, PFOA, | g5 ;x—t v 24 1 : 1251
gllj:gﬁl’)iFDA’ i FE A R RERIEIK
’ EYIME : 5.9-22
PFDoDA,
PFTYDA, EPH%[[E : 4.6-19
PFTeDA. GenX 95 /X—t L Z A )L : 14-45
A—=AL7Y | 2@k PFOS*7 LB-MB-UB (ng/kg {K#/H) *8 (ZH 239)
7 FHME 2 0.011-0.83-1.7
90 /¥ —t v FZ AL :0.032-1.3-2.6
[ PFOS, PFOA (ng/kg {KHE/H) (&1 246)
- PFOS
1-2%% @ 1.552
3-6m%  :1.527
7-127%%  :1.120
13-18 % : 0.747
19 Ll E £ 0.915
- PFOA
1-2%% @ 1.499
3-64% :1.534

154




OO0 Uk Wb

7-12 5% : 1.310
13-18 5% : 0.992
19 Ll E 1 0.817

%1

%2
%3

%4
%5

%6
Y

%8

AV (12 AR . S (12 A LLE 36 AR . +E&b (86 22 ALLE 10 A . H4 (10 w2l 1
18 mEAT) . KA (18 #LL L 65 mEZAN) . Sl (65 melh b 75 MRl . EaEMmE (75 mLllk) &1L T
¥,

Rt PFAS B I22\ T, LB 12 LOD #iili X% LOQ il & #E Sz obrfiiz 0 L LTHEM L, UBIX
LOD i &£ @55 SN 7= % LOD & RME. LOQ ik & #is SN 7= oiriE % LOQ L [FME & L CHH,
VELS (FH 3 0EFER 072 0 OB oA FEREMRE) O/MERET —& 26,

NVSO (38 2 8] K4 YV ERFEHMNE) ORMERET —% 2,

B PFAS JREIZ >\ T, LB I1E LOQ Ko/ #rfE% 0, LOQ LAk limit of confirmation (LOC) A
DiHTEE LOQ & L THE L, UB L LOD Ki#Do#HrE% LOD & [FfE, LOD Bk LOQ Al D 53T {E %
LOQ & [FfE. LOQ LhL LOC Koy LOC & [ & L TR,

PEQ : PFOA equivalents

EREHEEICH 0 BT O 30FEED PFAS O 531 %17 - TV 5 23, PFOS DIAMIM H & fu72 - 72 (LOD:
0.0040~0.35 pglkg) Z &5, PFOS ORI HOWTHRIREHE Z1T-> T\ 5,

LB I3 limit of reporting (LOR) RiMiD#fEa 0 & LT, MB % LOR Kii 055 #rE % LOR o 1/2 Dl &
LC. UB % LOR KD o#HrE%Z LOR & [HIfE & LCHEH,

EFSA 1 2020 FEOFHfiZ BT, 19 23E 35 O/ MEE T — 2 L, 16
97,434 M OB DOIFYERET — X2 M HEREHE LTV LB v U Akt
LR RMFED T ERERD T2, ZORE, PFOS IZ oW TITAKDZE DO I
HOTmERP b m < TN R OPNEL | PR O RSG5 e & | FR<sh IR (12
~36 N H) IZOWNWTIHEIINDIZRO TR KR ORI DOF GNP RE - T,
PFOA IZ5W T b Mk ONZ Do fagrFE, JF K ORI QN A VRS O %
BN @EMPoTo—T7, R RO R B35 K O 85 N EROBIK & 37 5
MK ED -7z, PFHxS [ZOWTIXEITEY R R BLE & BORK BRI F 5
LTCWe, £/, ERIROFERE (RAKOHR) OVEEIED 77 7 %XV
-3-1~[X V-3-3 [T~ (B8 1),
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3 B Vegetablesand vegetable products (including fungi)
M Starchy roots and tubers

m Other foods

m Milk and dairy products

B Meat and meat products (including edible offal)

M Fruit and fruit products

M Food for infants and small children

B Fish and other seafood (including amphibians, reptiles, snails and insects)

Eggs and egg products

m Drinking water (water without any additives except carbon dioxide; includes water ice for consumption)

m Alcoholic beverages |
Sl |||I f ||I| I I

A_AT A BE A_CZ A DEA DKA_EE AES A Fl A_LFRA_GBA_HRA HU A_IE A_IT A_LV ANLA_PT A RO A_SE T BE T.BG T_DE T_DK T_EE T_ES T_FI T_FR T.GB T_IT T_LV T_NL T_PT

- N
[ w0 N w0

Mean LB Exposure ng/kg bw per day

o
(%)

W) A RN (770, 18 Ll k65 ki), T: 3 (77 74HM, 12 »ALLE 36 MAR) ., AT : A—A RV 7T, BE: V¥ — CZ:F ==, DE: K4>Y, DK:7>~—7, EE: =
Ar=T ES: AXAf > Fl: 74T K, FR: 79 %2, GB:#E, HR: 7 u7F7, HU: ~"v BV —  IE: 7A VT K, IT: 4%V 7,  IV: b7, NL: A%, PT: &
JVEHL, RO: V—~=7_ SE: AT xz—F >

BV-3-1 LBLFUXICHEITEHEMBER PFOS FHEKEE (B : ngkg AE/H) (B8 1)
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0.8

W Vegetables and vegetable products (including fungi)

M Starchy roots and tubers
m Other foods

0.7 m Milk and dairy products
B Meat and meat products (including edible offal)
M Fruit and fruit products
M Food for infants and small children
® Fish and other seafood (including amphibians, reptiles, snails and insects)
Eggs and egg products
m Drinking water (water without any additives except carbon dioxide; includes water ice for consumption)
M Alcoholic beverages

o o o o
w kS n o

Mean LB Exposure ng/kg bw per day
o

0.

[y

0

A_AT A BE A CZADEADKAEEAES AFI AFRAGBA HRA_HU A_IE A_IT ALV A NL A PT A_RO A_SE

T BETBGT.DETDKTEE TES T_FI TFRT_GB T_IT T_LV T_NL T_PT

W) A RA (7 7ML, 18mLL E 65k . T:8hE (/77 4HM, 120ALLE 36 AR . AT : A—A V7T, BE: “A¥— CZ:F==2, DE: K> DK:7v~—7, EE: =

Ab=7 ES: ALV Fl: 74T R, FR: 79 A, GB: ®[E, HR: 7 u7F 7, HU: NV FH IV — IE: TANT R, IT: A%V 7, LV: 7 hE7, NL:
JL s, RO :

N—<=7 SE: AU xz—F

EV-3-2 LBIFUXICHEITHEMEER PFOA EHIE<KEE (B : ngkg AE/H) (B8 1)
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- m Vegetables and vegetable products (including fungi)

W Starchy roots and tubers
_— m Other foods
M Milk and dairy products

m Meat and meat products (including edible offal)

o
w
v

m Fruit and fruit products

m Food for infants and small children

o
W

W Fish and other seafood (including amphibians, reptiles, snails and insects)

Eggs and egg products

m Drinking water (water without any additives except carbon dioxide; includes water ice for consumption)
2 m Alcoholic beverages
OOIIIIIIIIIIIIII|IIII |

A_AT A BE A CZA DEA DKA EE A ES A FI AFR A GBA HRA HU A IE A IT A LV A NLA PTA RO A_SE T BET BG T DET. DK T EE T ES T_FI T_.FRT_GB T_IT T_LV T_NL T_PT

Mean LB Exposure ng/kg bw per day
g2 = 8

o
[N

n

W) A RA (7 7ML, 18mLL E 65 k) . T:8hE (/7 74HM. 12 0ALLE 36 AR . AT : A—A V7T, BE: “A¥— CZ:F==2, DE: K> DK:7v~—7, EE: =
AR=T ES: AL Fl:74F K, FR: 79 A, GB:#E, HR: 7 u7F7, HU: "N BV —  IE: TANLT L R, IT: 4%V 7, IV: 7, NL: A7 %, PT: &K
JLEHL, RO:—<=7,  SE: AV =z—F

BV-3-3 LBIFUFITHITHEMEER PFHXS FHIECEE (B : ngkg AE/H) (B8 1)
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14
15

16
17
18
19
20
21
22
23
24
25

RIVM (% 2012~2016 FD A4 7 » ¥ 2EREEHEEFA (DNFCS) THE I
7oA T A ERBEOWME T — T FEDE ) 2021 F 11~12 HICHA L7 54
FEE O 440 SR DN 2022 F12H > 77U o 7 L7 fOBbK 777 2022\ TC, PFAS
DIFSFEEHEZEM L7 (MV-4), KO FERIZ, LB T I AHIZEV &
fn S OV R 7K SR OB K 2 HEE L 723581% 6%, B & ORI K Bk O#EK
AHEE LT BIL 2T% ThoTc, o, B0 FLERIL, LB U ATk
T D K OV R K R OEEKIZ K 2 HEE Tl fa k O L O % 5303 30%
ThHbmEm <., 2 FBITEHE (BEPKZFRS) @ 23%, 3 FHITHEGL O 17%, 4
ZHITHE ORI 8% Th-7-, £7-. LB ¥ U AT D50 L R TEAK
R DEEKIZ X A HEE Tl AR ORI D 24% 0% 5T, RbIE<HEICH
HLTEY, WTEE (BB ZBR<) 28 18%., FLELEL A 13%., K ONWHL
N 6% DEHHETH -1 (5 238),

Rest 11% Fruits (and Rest 6% Fish and fish

Vegetables
gs% Cereals and Drinks {excl

Fish and fish cereal drinking

Meat and praducts 30% products 6% water) 11%
Food and meat products Vegetables
8% 7% .

drinking - i
A o e
water from Y/ Meat and Z / (»j/;/’j
groundwater Dairy 17% Y/ meat products //;Efffﬁ//
Z
% __Drinks (excl. 9% ///,'/;{}/-"/
] drinking _J{f,j%/’/’ 7 Drinking water
e 33%

Drinking water water) 23% Dairy 11%

Rest

Fruits (and nuts)

7% Fish and fish
Meat and products
meat products _Fish and fish Cereals and 130
6% F";gc‘;ﬁd‘ ceraal Drinks (exdl
products rinks {axcl.
FO_Od _and 7% — drinking water)
drinking Dairy 13%
water from L3%
surface water Drinks (excl{y gerapies
water)g B Drinking
P 18% Meat and o T water
Dl:;:::;g meat products Diairy 21%
27% 10% 13%
LB scenario UB scenario

V-4 SHEKRUVBMARBOTSRSM 238)

FSANZ 135 27 04— X b 7 U 7w i& (Australian Total Diet Study)
2BV T 2019 4F 6~9 H MY 2020 4 1~4 HIZUVEE S 7z 112 Fii%E 4,008 5D
B & Ok o PFOS, PFOA, PFHxS # &ie 30 FifHo> PFAS 2 e L
7—o PFOS O & 5 DR bR S L7223, o> 29 FikH O PFAS (3 &
highotz, 2011~2012 FFOA—R 7 U 7 REREMFEF A (Australian
National Nutrition and Physical Activity Survey) T iz 2380l EOF
— ANV TEROMBET =2 %1 &1 s e e

e

A VA Z A0
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20
21
22

23

3

DR SR AL - Z gkl Je B RIS B il 2 7 i/ PROS 23R &
NEBOESR T~V a ORELEEOT — 2 L0 B F5%53%) .98 (19%) .
L OWNNE (DIEZR<) (11%) . KA (11%) KOHHESE (7%) T,

HOEEREEFTHE T1%TH - 72 (HH 239),

EYFRER

(1) mFRE

@ ERX

BREEA X, Pk 22 (2010) FFEFE TEML TV XA AF UV HEZITILD
& T DA EIE D N~DOERE B N ONE < FTEEERA | ICBWTHIE L7 3 2
o (CFRE 20~22 (2008~2010) ) 4Ol PFOS & PFOA JRE 4|
Hisa R e OV X B b U7z, #ilgeh] Tix, PFOS, PFOA & (2 WA kEir #%
Hilak CIREEDS & < | fHUE & I IHEEH A B ZE (p<0.01) AL (RV-17),
X BN bl L7255, PFOS TIXIAAHIX OIREED & < . AT HIIX BEATHIX
W E B FEHEIAEZE (p<0.01) A H-—J7 T, PFOA TI3HiXE oA
BRI -T2 (FV-18) (B 247),

£RV-17 3MEFE (FR20~22 (2008~2010) F£E) D=Mm PFOS - PFOA BE
D#faHiE GigiAl) (B4 : ng/mL) (S 247)

eEE g | BIERE(EEE | MEbkEsrEs | PEMNE | SN £2[E

(n=89) (n=157) (n=163) (n=117) (n=83) (n=609)
PFOS | ‘F¥%)E 9.0 6.0 9.9 7.6 6.0 7.8
IEHER 7= 19 3.7 8.6 4.6 2.6 9.2
g fE 4.8 5.4 7.8 6.2 5.6 5.8

i 1.5~150 | 0.73~28 1.0~71 2.0~28 2.2~12 | 0.73~150
PFOA | ‘F¥)fE 2.0 2.2 5.4 2.4 2.0 3.0
IEHER 7= 1.1 1.1 4.5 1.5 0.91 2.9
Hh LA 1.9 2.0 4.1 2.1 1.9 2.1

B 0.63~7.9 | 0.52~8.6 0.37~25 0.65~13 | 0.42~5.2 | 0.37~25

#=V-18 3ME (FR 20~22 (2008~2010) #EEE) D2t PFOS - PFOA EJE
D#fEHE GhEF]) (B4 ng/mL) (B 247)

Hi5 i X ST HILX TR i X 2
(n=270) (n=135) (n=204) (n=609)
PFOS | ‘F¥iE 6.4 6.4 11 7.8
1 (7 5.4 5.0 14 9.2
Hhsh 5.4 5.1 8.0 5.8
P 1.0~70 0.73~28 1.5~150 0.73~150
PFOA | ‘F¥fE 2.7 3.4 3.3 3.0
o Y 7 2.0 3.9 3.1 2.9
Hh R fiE 2.1 2.6 2.1 2.1
e 0.42~15 0.50~25 0.37~19 0.37~25
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BREEA VR 28 (2011) AEREICEM LA A AF v U HEIX L O LT 5%
WMEDN~DBFEET =4V » ZHER O 24 (2012) FEE 5 E LTV
DAL E D AN~DIEL BT =2 ) 7 RAEICBIT el s PFAS HEE DG
B E2FRV-19 [T (B 248),

#RV-19 T 23~28 (2011~2016) EEDLMF PFAS EERESE (ng/mL)
(B4 248)

FEFEE | BRmEA R GEE SINTRR | EME | RS | O E il
O 2300 |86 PFOS | 58 | 3.1 48 | 15 ~17
(2011) 4 (51 51 4, & 35 4)
B 104 EHES 50.1 £ PFOA | 22 1.4 1.8 | 0.66 ~9.6
¥oosk 25 2013 - 83 4 PFOS 5.1 2.9 4.5 1.3 ~16
(2018) #1107 711 1 (51 88 4, “ctk 45 41) |PFOA 3.2 2.4 2.5 0.27 ~13
B SR 52.4 7% PFHxS | 0.63 0.43 0.54 | ND*1~1.8
ook 26 9014 4 814 PFOS 3.0 1.6 2.7 0.29 ~11
(2014) 4 10 A (5B 34 44, &Pk 474) |PFOA 1.8 1.1 1.6 0.43 ~8.4
54 SEEIAF 49.3 % PFHxS | 0.44 0.24 0.42 | ND*1~1.1
Ok 27 2015 4 77 42 PFOS 2.9 2.2 2.1 0.44 ~11
(2015) 4E 118 (5B 394, &Pk 384) |PFOA 2.3 2.1 1.6 0.27 ~12
BE SRR 49.1 5% PFHxS | 0.24 0.18 0.22 | ND*¥1~0.80
ok 28 2016 4 80 4 PFOS 3.5 1.8 3.3 0.63 ~11
(2016) 4F 10 A (5B 44 4, %Pk 36 4) |PFOA 1.5 0.63 1.4 0.36 ~3.4
L S 49.1 7% PFHxS | 0.31 0.13 0.32 | 0.071~0.76

%1 ND: #HH TR (PFHxS (SR 25~27 (2013~2015) 4EJE) : 0.063 ng/mL) i

%2 4 PFAS EIZHOWTIT 76 L0 O BATTHEH L TV 5,

)

Wk 24 (2012) 4EFEIXT — & 72 L, Wik 25 (2013) 4 LIRE IS PFHxA, PFHpA, PFNA, PFDA, PFUdA,
PFDoA. PFTYDA. PFTeDA. PFDS 2o\ T b ili#& % Eif

F7-. PRk 30 (2018) 4FERE~SFN 4 (2022) -EIZFE M L 729 D A~
DIFKBEET=HFV U7 O vy A3 (281 5 2MmH PFAS RE D
R A FV-20 12T (3R 249),

&®V-20 /N1 0Ov FRAERICE TS EMmMAP PFAS EEHER (ng/mL) (S 249)

TRAEAEEE | BRI A KA SHTRE | M | EEERE | Ol #pH
A2 80 4, PFOS 1.4 0.84 1.2 0.48~4.2
(2020) igz;gz (B 27 4, Lt 534) |PFOA | 0.86 0.45 0.77 | ND*1~3.4
R FEIEE T 89.7 % PFHxS | 0.22 0.17 0.21 |ND¥1~0.81
470 3 121 4 %2 PFOS 2.1 14 1.8 0.65~8.5
(2021) igzé F (BrE594, it 624) |PFOA 1.2 0.56 1.1 0.23~3.5
R T in 43.2 7% PFHxS | 0.56 0.79 0.41 | ND¥1~6.3
44 2022 4 |89 4 PFOS 1.8 0.98 1.7 0.49~5.9
(2022) 10~11 B | (554434, &% 46 4) |PFOA 1.1 0.44 1.0 0.23~2.2

39

AT TR 29 (2017) FEEICHEO H Y K OEARTREORFHIEE T 2 Bt 2170,
R 30 AEFENBIX, SREW IE OV 7 v— N RIEO SN rTREME 2 SR D RBE A OB H
LESESORMNEENE LMoy MNAELE LTEBL WD, TDOH, HEH ORE
ik, AT RE OFRERR - T O3, WFEEORER S & O i-Cai s & o iR
HTHOLRICEBETOVERDHD] E3nTWVD

161



© 00 I O U AW

10
11
12

13
14
15
16
17

[ |

SR 44.7 1%

|PFHxS| 0.30 | 0.22

| 027 | ND¥I~1.2

%1
%2

ND : BH T (PFOA : 0.17 ng/mL, PFHxS : 0.14 ng/mL) i
Ax1fH PFAS S IC DWW TIE 119 Ay OFER AT L T D,

) k30 (2018) FEROGTIIT (2019) FEITZ7—# 72 L, PFHxA, PFHpA, PFNA, PFDA, PFUdA,
PFDoA, PFTrDA. PFTeDA, PFDS IZ- oW\ T b i % Ei,

ZOfth, ENTHE STV D SCHRICREHR D & 5 MG/ PFAS fREZ KV -

21 2T,

£V-21 BRI TS ME/MIE PFAS iREDAIEFHR
MBI - A A NE- PFAS J#t/% (ng/mL) 51 Fi 3Gk
TCHEEALBL TN 1 ke | KEkt 447 4 T (B 116)

U7 n— MR
2002 £ 7 A
~2005 4F 8 A
(byfE A 27 ¢ 5 FLIR
ak—h)

25 X—t U H A JUH, 5O /N—T X A JUAH,
75 N—T% L H A IE

PFOS : 3.40, 5.20, 7.00

PFOA : 0.80, 1.30, 1.80

e EFLIR TN G 37 9%

I 2,123 4

R

(&M 250)

5 SR, BT, oM, HOfE, &
U7 — MRS <257 1834 KAE
2003 4E 2 A 25-29 1% : 607 4 PFOS (n=2,123) :
~20124 3 A 30-34 7% : 882 4 4.96, 5.74, 0.81, 4.96, 30.28
(AbmE = 2 5 ¢ ; b | =355 : 451 4 PFOA (n=2,123) :
Eak— ) 2.06, 2.64, 0.25, 2.00, 24.88
PFHxS (n=1,732) :
0.34, 0.37, <MDL 0.33, 3.39
(MDL : 0.2 ng/mL)
FE IR 131 4 MR E 2% (2 251)
2013 4 (B 374, #Mk | ‘FHE (BEH¥ERZE) ,5 /S—8r ¥ A /VHE, 50
94 £) IN—t L H A H, 95 /X—T o F A LA
SR 63 % PFOA : 4.63 (2.45) ,1.17,4.08,9.03

%1 PFHxA. PFHpA, PFNA, PFDA, PFUnDA, PFDoDA, PFTrDA, PFTeDA (Z>W CHT—#H D,
%2 PFHpA. PFNA. PFDA., PFUnDA. PFDoDA. PFTYDA iZ2oWTHLT—4H Y,
%3 7L pg/mL THHINTWAA, O 1,000 TR L T ng/mL IZHFH L7,

@ i@t

MM 31T S 1t PFAS IREEICEIT 28 & 2R V-22 [TRT,

£RV-22 BHHTHMF PFAS EEDRIERER

WA | g A IEZD B (ng/mL) *1 EEIEES
k[E (National Health and Nutrition Examination Survey : NHANES)
2017- 12 7% 1,929 4, mig | &MEBE (95%CD (50 S—k % 11,95 | (BR
2018 oLk Nt H A L) 252)

Tk - 952 4 - PFOS (LSRR U I8 D 43)

T 9TT 4 AR : 4.25 (3.90-4.62) (4.30, 14.6)

ik : 5.36 (4.82-5.97) (5.50, 15.8)
12-19 % : 313 4 LPE :3.42 (3.08-3.78) (3.30, 13.13)

%

20 LA E ;1,616

12-19 7% : 2.68(2.31-3.12) (2.60, 7.30)
20 mLL E ¢ 4.50 (4.15-4.89) (4.70, 15.1)
- n-PFOS

Ak 1 2.94(2.70-3.21) (3.00, 10.4)
BIE . 3.67(8.32-4.06) (3.70, 11.3)
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i 1 2.40(2.14-2.68) (2.30, 9.30)
12-19 7% : 1.92 (1.66-2.23) (1.90, 5.70)
20 Ll E ¢ 3.11 (2.86-3.38) (3.20, 11.0)
+ Sm-PFOS

EXUN :1.22 (1.10-1.35) (1.28, 4.50)
Bk : 1.61 (1.40-1.84) (1.70, 5.30)
Qs : 0.944 (0.854-1.05) (0.900, 3.80)

12-19 5% : 0.722 (0.609-0.856) (0.700, 2.00)
20 LA F : 1.31 (1.18-1.44) (1.40, 4.60)
- PFOA (H AL Oy g o A5)

EXUN : 1.42 (1.33-1.52) (1.47, 3.77)
Bk :1.61 (1.50-1.73) (1.57, 3.77)
ek :1.26 (1.17-1.36) (1.27, 3.77)

12-19 3% : 1.18(1.06-1.31) (1.17, 2.37)
20 mLL b ¢ 1.45 (1.35-1.56) (1.47, 3.87)
- n-PFOA

LN : 1.32 (1.23-1.42) (1.40, 3.70)
B : 1.51 (1.40-1.63) (1.50, 3.70)
Lok :1.17 (1.08-1.26) (1.20, 3.70)

12-19 7% : 1.09 (0.976-1.22) (1.10, 2.30)
20 BLA E : 1.36 (1.26-1.46) (1.40, 3.80)
- Sb-PFOA

AR : - (<LOD, 0.200)
Bk : - (<LOD, 0.200)
E=qks : - (<LOD, 0.100)

12-19 5% : - (KLOD, 0.200)
20 mLL E ;- (<LOD, 0.200)
(LOD : 0.1 ng/mL)

- PFHxS

KON : 1.08 (0.996-1.18) (1.10, 3.70)
Bk :1.48 (1.32-1.67) (1.50, 5.10)
gl : 0.805 (0.747-0.868) (0.800, 3.10)

12-19 %% : 0.866 (0.732-1.02) (0.800, 3.40)
20 7L ¢ 1.11 (1.03-1.21) (1.20, 3.80)

2013-
2014

3-11 %

525 4

HIR 284 4
I8 241 4

3-5 7% : 1494
6-11 7% : 376 4

SATEME (95%CD) (50 /S—k > H AL, 95
IN— B A)V)

- PFOS (R} OV Il gl o A 5F)
2K 1 3.90 (3.49-4.35) (3.84, 11.8)
B 1 4.05(3.45-4.74) (4.07, 12.4)
Z 1 3.73(3.36-4.15) (3.53, 9.61)
3-57% :3.37(2.99-3.79) (3.39, 9.10)
6-11 5% : 4.18 (3.70-4.72) (4.00, 12.4)

- n-PFOS
25 1 2.53(2.28-2.80) (2.45, 7.78)
BIR . 2.67(2.27-3.13) (2.67, 8.83)
i 1 2.38(2.18-2.59) (2.17, 6.98)
3-55% :2.22(1.98-2.51) (2.11, 6.19)
6-11 7% : 2.69 (2.41-3.00) (2.59, 8.83)

- Sm-PFOS
A& 1.24 (1.07-1.43) (1.28, 4.10)
B 1.26(1.03-1.52) (1.28, 4.25)
i 1 1.22 (1.03-1.44) (1.29, 3.92)
3-5%% : 1.02 (0.863-1.20) (1.00, 3.14)
6-11 7% : 1.36(1.17-1.57)(1.41, 4.45)

- PFOA (JE#47 } ) Iz g DA 5F)
AR 1 1.96 (1.76-2.17) (1.95, 4.23)

BIR :1.94(1.74-2.17) (1.88, 4.14)
1 1.97(1.74-2.24) (2.00, 4.24)
3-57% :2.04(1.77-2.36) (1.82, 5.86)

(B
253)




6-11 % : 1.92 (1.73-2.12) (1.97, 3.99)

- n-PFOA
21K :1.85(1.66-2.06) (1.83, 4.15)
B 1 1.83(1.63-2.05) (1.76, 4.07)
e 0 1.87(1.64-2.13) (1.91, 4.15)
3-5m% : 1.91(1.64-2.24) (1.72, 5.79)
6-11 % : 1.81 (1.63-2.02) (1.84, 3.77)

- Sb-PFOA
4k . -(<LOD, 0.230)
B - (<LOD, 0.220)
Z|E - (<LOD, 0.230)
3-55% :-(<LOD, 0.280)
6-11 % : - (<LOD, 0.230)

(LOD : 0.1 ng/mL)

- PFHxS
42K :0.831 (0.729-0.934) (0.790, 3.56)
B :0.916 (0.780-1.08) (0.870, 4.59)
Z 1 0.744 (0.655-0.846) (0.720, 3.04)
3-5% :0.707 (0.600-0.832) (0.700, 1.61)
6-11 % : 0.898 (0.784-1.03) (0.810, 4.59)

AFH

Canadian H

ealth Measures Survey :

CHMS)

2018-
2019

2,514 4
(PFOA d 7
2,513 4)

Bk 1,253 4
1,261 4
(PFOA @7

1,260 4)

3-57% : 482 4
6-11 % : 504 %
12-19 7% : 508 4
20-39 % : 330 4
40-59 7% : 346 4
(PFOA D% 345
4)
60-79 7% : 344 4

e HfE (95%CD)
iflf (10 S—k > Z AV, 95 —k L Z A

L)
- PFOS
2K :25(2.3-2.8
2.5(0.97, 8.3)
B0 8.1(2.8-3.4)
3.0(1.2,9.8)
ot 1 2.1(1.9-2.4)
2.2 (0.85, 6.0)
3-57% :1.4(1.3-1.6)
1.3(0.71-3.9)
6-117% :1.5(1.3-1.8)
1.4 (0.74-4.7)
12-19 %% : 1.6 (1.4-1.8)
1.5 (0.81, 3.6)
20-39 % : 2.3 (2.0-2.5)
2.2 (0.95, 6.2)
40-59 7% : 2.9 (2.6-3.2)
2.9(1.3,7.9)
60-79 7% : 3.9 (3.5-4.5)
3.7(1.9, 13)
- PFOA
EXUN :1.2(1.1-1.8)
1.1 (0.60, 2.9)
Bk :1.3(1.2-1.5)
1.3 (0.69, 3.2)
Lok 1.1 (0.9701.2)
1.0 (0.53, 2.5)
357 @ 1.3(1.2-1.4)
1.2 (0.75, 2.7)
6-11m :1.2(1.1-1.4)
1.1 (0.77, 2.8)

12-19 7% : 0.96 (0.86-1.1)
0.92 (0.59, 1.8)
20-39 7% : 1.0 (0.92-1.1)
1.0 (0.45, 2.8)
40-59 7% : 1.2 (1.1-1.4)
1.1 (0.60, 2.8)
60-79 7% : 1.5 (1.4-1.7)

ey
254)
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1.5 (0.83, 3.1)

- PFHxS

EXUN : 0.76 (0.69-0.85)
0.72 (0.25, 4.0)

Bk : 1.0 (0.91-1.2)
0.99 (0.37, 4.3)

LeQd : 0.56 (0.49-0.64)

0.56 (0.21, 2.1)
3-5m% :0.52(0.48-0.57)
0.49 (0.21, 1.6)
6-11 %% : 0.54 (0.44-0.57)
0.44 (0.22, 3.8)
12-19 %% : 0.53 (0.45-0.62)
0.50 (0.21, 1.8)
20-39 %% : 0.70 (0.59-0.84)
0.66 (0.21, 4.4)
40-59 7% : 0.81 (0.69-0.94)
0.80 (0.27, 2.7)
60-79 7% : 1.1 (0.95-1.3)

1.0 (0.45, 4.3)
K4 (German Environmental Survey : GerES)

2014- 3-17 % 1,109 % MAE | BT EEfE (95%CD &
2017 Hgfl (10 S—kB L Z AL, 95 %—F L %A | 255)
L)

- PFOS
2.487 (2.413-2.563)
2.41 (1.41, 6.00)
- PFOA
1.124 (1.075-1.176)
1.2-7(<6L.0Q, 3.24)
(LOQ : 0.50 ng/mlke)
- PFHxS (BT
0.355 (0.339-0.372)
0.38 (<LOQ, 1.26)
(LOQ : 0.25 ng/mLkeg)
KA (German Environmental Specimen Bank : ESB)
2009, 20-29 % | K204 AT | HdefE (/M- K Am) ey
2013, (BL%104) - Linear-PFOS_(E#{H) 256)
2015, 2009 : 4.7 (1.7-8.5)
2017, 2013 : 2.3 (1.0-5.8)
2019

2015 : 2.2 (1.1-5.1)

2017 : 1.7 (1.1-9.9)

2019 : 1.8 (0.9-4.3)

- PFOA

2009 : 3.9 (2.2-14.0)

2013 : 3.0 (0.3-5.4)

2015 : 2.2 (0.3-6.2)

2017 : 1.5 (1.0-5.0)

2019 : 1,9 (0.9-3.3)

- PFHxS

2009 : 0.8 (0.3-1.8)

2013 : 0.6 (<L.OQ-1.2)

2015 : 0.7 (<LOQ -3.2)

2017 : 0.6 (<L.OQ -4.6)

2019 : 0.5 (0.3-1.2)
(LOQ : 0.25 ng/mL)

wE (BREEH RIS 2 AMEOfIE < EERICHES < U A7 Rl B OB % (2 B9~ 5 b 5E)
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110
11
12
13
14
15
16
17

2017-
2018

6 i~
88 %

bl

6 %
FEH
7-12 7%
HE
13-18 5%
A
19 s~
88 7%

842 4, JiiR

.94 IR . 3.86(1.89-6.53)
Tt . 249 £ FE% 1 4.16 (1.25-14.10)
HALHE 3034 HLE ¢ 3.26 (1.19-13.20)
A 281 4 A 6.98 (1.40-84.60)

rRaRfiE (/M- e KB (MR
- PFOS (E#A R OV o &3 246)

- PFOA

IR :3.22(2.21-6.03)
F &% 1 3.68(1.10-24.70)
HLE 1 2.92 (0.70-12.60)
N :5.29 (1.03-21.00)

%1 NHANESK )CHMS D7 — # [Ipg/LTHE STV 52, ng/mLe L THEIk L7,

ATSDR 78 NHANES (2317 % K[E O — g2 {E O PFAS O il F5RET —

5 % AN IR L7/ 4. 1999~2000 £ 5 2017~2018 D RIC, 1
15 PFOS ¥ O ST - 1% 85% LA b, 1L PFOA 2 HE 0 S F-2E1% 70%
PLERAD LTz (KV-5) (B 257),

X V-5

35

30

25

20

15

10

5

0 = —

1999- 2003- 2005- 2007- 2009- 2011- 2013- 2015- 2017-
2000 2004 2006 2008 2010 2012 2014 2016 2018

1) #idh : NHANES 1 71

foedd - 1 PE-PFAS IR E (%Y, BN : ug/L (=ng/mL))

*E NHANES T1#§ 5 41= PFAS O I 4 EE DREZEIL(Z MK 257)

Health Canada 73, CHMS (28} A It PFAS BT — % Ziid&s Y1 7 L5

(PRl U7 R SRR B R BUME R N - B a7z (P<0.001) (KV-6) (&
& 258),
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10 Sto | 1 PFHxS

2—
o-

2007-2009 2009-2011 2016-2017 2018-2019 2007-2009 2009-2011 2016-2017 2018-2019
Ll PFOA

2-
1- --
0-

2007-2009 2009-2011 2016-2017 2018-2019
) fembixim % PFAS JEE GRTF2, HAL : pg/L (= ng/mL))

RV-6 H+4 CHMS TESMi-MmiE PFAS ZEDREEIL(S K 258)

ATSDR 1% 2021 FEOFHIIZINT, I —y FOFRESCUIEZIT H NV
155, PFAS G R & BHEICHM T D F 41T O AT, 2 OMBE~DORE
EL<ENRTHRIND L LTS, — &I, 7 v FFLGITEHET 2 AL, TS5
BRI COIX | E - T, *ﬁx;%_l%ﬁéot D b PFAS O M{ERED m < 72> TV
5L LTW5 (3M2007b, 2008b, 2008c. Barton et al. 2007), £7-. 7 v
b2 TR T N Z x5 & LToFR Tl BB ERIX< BERIE TH D
ZEMNRENTWS (Emmett et al. 2006a. Holzer et al. 2008, Wilhelm et al.
2009) & LTW5 (2K 16),

ATSDR i, BEF<EZZTFEAL P LHEDZEREANG 2L hE
Dk x 72E < BHEMTHIE Sz PFOS, PFOA K& PFHxS O i 1 EE 2SO0
T, H$EOo RO —2 L | T 1999~2000 K ¥ 2017~2018 D
NHANES ([251F 2 K[EHO - EROT —Z b5 bz IR & 22wk
L CWa (XV-7) (B 257),
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10

12
13
14
15

16

Manufacturing Workers, Decatur, AL, 1998 (1) 941
Little Hocking Water Association, OH, 2005-2006* (2) GGG 3.5
Decatur, AL, 2010 (3) 39.8
General U.S. Population, 1999-2000 (4) 1 30.4 P FOS
Montgomery and Bucks Counties, PA, 2018 (5) I 10.2
Portsmouth, NH, 2015 (6) NG 3.6
Newburgh, NY, 2016-2017 (7) I 6.1

Westhampton Beach/Quogue Area, NY, 2018 (8) I -.6

BU.S. Population

W Exposed Community

General U.S. Population, 2017-2018 (4) ] 4.3 B Occupational Exposure
1 10 100 1000
Manufacturing Workers, Decatur, AL, 1998 (1) 899
Little Hocking Water Association, OH, 2005-2006* (2) 227.6
Decatur, AL, 2010 (3) G 6.3
General U.S. Population, 1999-2000 (4) ] 5.2 P F OA
Montgomery and Bucks Counties, PA, 2018 (5) I 3.1
Portsmouth, NH, 2015 (6) I 3.1
Newburgh, NY, 2016-2017 (7) SN 2.7 BU:S: Population
Westhampton Beach/Quogue Area, NY, 2018 (8) NN 1.5 WExposed Community
General U.S. Population, 2017-2018 (4) B3 1.4 B Occupational Exposure
1 10 100 1000
Manufacturing Workers, Decatur, AL, 1998 (1) 180

Little Hocking Water Association, OH, 2005-2006* (2) I 5.7
Decatur, AL, 2010 (3) G ./

General U.S. Population, 1999-2000 (4) == 2.1 P F H xS

Montgomery and Bucks Counties, PA, 2018 (5) NN .6
Portsmouth, NH, 2015 (6) G /.1
Newburgh, NY, 2016-2017 (7) I oo
Westhampton Beach/Quogue Area, NY, 2018 (8) N 3
General U.S. Population, 2017-2018 (4) @ 1.1

10 100 1000

1
V) BB R PRAS B (T2, *OoU e b ORSAFTEE) (907 : pg/L (=ng/mL))
RV-7 #HAaGIEEEETRE SNz PFAS O fHiRE(Z M 257)

(2) BfAM., EFOLRUOBIFEE
Inoue & (2004) OHEICEL D &, ALHEA Y T 4 OFLIR B — NS FED 15
AT 38~41 I B OREELO MK & HPEE 1% OJFFHF I 35 1T 5 ifnyE 3 B 2
ELIZEZA, WITNOYF 76 PFOS M sz (FV-23), £z,
RHARIMIE & I G231 5 PFOS IREOBEMEZ I~ L Z A, @V IEDHH
B (12=0.876) ALz (KV-8) (B 59),

xV-23 BRIMEEBETMHEICETSH PFAS RE
(BR59)Z L &IZHERD)

5y 1k ek T HH = PEEEHIPH (ng/mL)
PFOS FHA S G 100% 4.9~17.6
s i 100% 1.6~5.3
PFOA RO b 1 175 20% ND*~2.3
i LY 0% —

*ND : LOD (0.5 ng/mL) Jifi
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14
|15

16
17
|18
19

PFOS concentration in
cord blood {ng/mL)

0 5 10 15 20

PFOS concentration in maternal blood (ng/mL)

HV-8 BERIMFEELEFLEICSITS5DPFOSEEDIEME(SE 59)

Okada & (2013) OWEHEICEL D &, WHER ¥ T ¢ OAbiE 2R — MIBT
% 2003~2011 FOREH (R 30 4 % 7 > & A, &t 150 £4) O PFAAsS
(PFHxA. PFHpA. PFOA, PFNA. PFDA. PFUnDA. PFDoDA. PFTrDA,
PFTeDA, PFHxS }& ' PFOS) RBEDFEMRME(LIZONWTHT LIz & 2 A, &£
RN T DA (—4.0%) BALTE (KV-9), £, o FREBOMEm & L
T. PFOS } O PFOA X/ ] (PFOS : —8.4%. PFOA : —3.1%) A5
=—J5C, PFNA &' PFDA [388nf#E" (PFNA : +4.7%, PFDA : +2.4%) 8

F BT (B 259),

35
) . o o
E 3 ' .
0 D i |
§ 2 25
w s 2 l
0, E s ™
ARCRE: » 2
25 1
Q2
& 0.5
o
0
2001 2003 2005 2007 2009 2011 2013
Year

V-9 Bk PFAASSSEE DREEL(S M 259)
Fujii & (2012) 23 HA, #EE K R ED GIUE L7z 90 SORFLEEHZ DWW T
PFCAs (PFOA. PFNA. PFDA. PFUnDA. PFDoDA }; O} PFTrDA) £ %
E LTSS, BARIZE T 2 B30T PFOA 2 o 1 91 89 pg/mL (0.089 ng/mL)
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Z DD ES PFCA O FHRE O IAEIX 95 pg/mL (0.095 ng/mL) Th-o7-
(£V-24) (B 260),

=V-24 HBEHOPFASEE (R 260)Z1 EIZHER)

BEFL R Ui (ng/mL)
PFOA fth> PFCA O&FF
H A 0.089 0.095
EAES 0.062 0.052
=] 0.051 0.033

) G OHALIE pg/mL & 72> T2 728, 1,000 Th
L C ng/mL & L Cid,

ATSDR % 2021 FEDFHHIZ BV T, BRI T O PFAS OfFEEIX. 2 b DY
BENEREBM 2w L, TORRE L TRENES BT LN D Z & &R

10
11
12
13
14
15
16

L TnbHE LTINS,

F2 ATFERTOIEICEB N T, < OFE LY 7 L)y 6 PFOS & U PFOA
DRI TS (FV-25), 52, PN X IXinE 75 PFAS 23&)A <
HENTWD, . TOEEIIRMAMIGEE L FBRENENLLY bIKN-T-

(Z# 16),

R V-25 ATSDR (2021) QOFEMEIZEEH Shi-FEwIF PFAS BE(SH 16)

A GAA R A2 B =R ¥ (ng/mL) 51 F SCHR

Morello-
Frosch 2016

KIE - PFOS : 100%
HY T L=TM
YT TvAa

- PFOS

A EHIE - 2.27

95 /X—& L H L)L 4.35
- PFOA

A HE - —

95 RX—E XA/ :1.68

- PFOA : 56%

- PFOS

ST EME - 4.9
KA : 3423.8
- PFOA

S EME - 1.6

B KAE 1 7.1

RILFET (n=2929)
(Baltimore THREE
Study)

- PFOS : 99% Apelberg
2007a.
2007b

+ PFOA : 100%

- PFOS Midasch 2007
HULE : 7.313:0
- PFOA

HROLE - 3.42:6

KA (n=11) + PFOS : 100%

- PFOA : 100%

- PFOS
Be/IME : 0.53
BORME : 4.71
- PFOA
I/IME : 0.60
HAAMHE @ 10.56
- PFHxS
Ie/IME ¢ 0.05

Manzano-
Salgado 2015

AL (n=66) - PFOS : 100%
- PFOA : 100%

+ PFHxS : 88%
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BORAE : 1.93

Fo<—7 (n=50)
(Danish National
Birth Cohort)

- PFOS : 100%

- PFOA : 98%

- PFOS
FHIE 110
- PFOA
FHEIE 8.7

Fei 2007

% LOD LIk, LOQ L. E, XX LLOQ LA E Lo ikt oG

ATSDR IZFE#E STV D TR ORFLH D PFAS IR E 2K V-26 [T (=0

16),

#&V-26 ATSDR (2021) DFHESICEH S NI-BELF D PFAS RE(SH 16)

AR A

B

V2% (ng/mL)

51 A 3Rk

KE
< HFa—t v VN
(n=45)

- PFOS : 96%

+ PFOA : 89%

- PFHxS : 51%

- PFOS
H/IME : <0.032
I : 0.131
BRAHE : 0.617

- PFOA
H/IME @ <0.0301
SEHIE : 0.043348
KME : 0.161

- PFHxS
H/IME : <0.0120
I 0.0145
KM : 63.8

Tao 2008

AT - —F
(n=12)

- PFOS : 100%

- PFOA : 8%

- PFHxS : 100%

- PFOS

SEHIE 0 0.005
D 0.060-0.470
- PFOA

I —

P <0.209-0.492
- PFHxS

SEYIfE : 0.085
MDY : 0.031-0.172

Karrman
2007

AT x—T
(n=20)

- PFOS
1997 F-HME - 0.237
2007 I : 0.122
- PFOA
1997 FF-HfE : 0.138
2007 F-F-X)fE : 0.086

Sundstrom
2011

vy z— (n=9)

- PFOS

oufE :0.11
TREEH © 0.028-0.36
- PFOA

FfE  :0.05
HEEEEIPE : 0.016-0.19

Thomsen
2010

FE (n=19)

- PFOS : 100%

- PFOA : 100%

- PFHxS : 100%

- PFOS
TEEEEIPH © 0.045-0.360
- PFOA
PEEEEIPE © 0.047-0.210
- PFHxS
PEEEEDE © 0.004-0.10

So 2006
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ANE L EET R - PFOS : 94% - PFOS Al-sheyab
(n=19) EHE : 0.035 2015
TRFEHIPH © 0.006-0.18
- PFOA : 100% (LOQ : 0.01 ng/mL)
- PFOA
PHE :0.14
TRFEHIDH © 0.024-1.22
7 J A (n=498) « PFOS : 98% - PFOS Antignac
SEHIME : 0.092 2013
P - <LOD-0.33
(LOD : 0.05 ng/mL)
- PFOA : 90% - PFOA
A : 0.082
TR - <LODs-0.22
. PFHXS : 100% .(gggx.SO.O‘é ng/mL)
SEYIE ;0 0.049
P © 0.040-0.066
75 A (n=61) - PFOS : 82% - PFOS Cariou
EHIfE : 0.04 2015
IRFEHEP : <LOD-0.376
(LOD : 0.04 ng/mL)
« PFOA : 7% - PFOA
SE¥ME S 0.041
REER - <LOD-0.31
. PFHxS : 15% .(Eggx.SO.OS ng/mL)
¥ 0.026
IREEHE : <LOD-0.217
(LOD : 0.03 ng/mL)
~LF— (n=4084) + PFOS : 100% - PFOS Croes 2012
EHME : 0.13
- PFOA : 100% - PFOA
EHME : 0.08
+ PFHxS : 20% - PFHxS
EEIE - —
(LOD : 0.01 ng/mL)
AT - PFOS - PFOS Barbarossa
(n=37. 2 BAIER | YIER : 90% WIEER:  CE¥IfE S : 0.057 2013
21, RN 16) TEEEEDE - <LOQ-0.29
TEPENT © 62% REPEN FHME ¢ 0.036
FEEHFPH - <LOQ-0.12
- PFOA (LOQ : 0.015 ng/mL)
WIER: - 81% . PFOA
WiEER:  EXIE S : 0.076
R - 69% AR <LOQ-0.24
PepEs:  CFEXIE : 0.043
BEERH - <L0Q-0.1
(LOQ : 0.024 ng/mL)
##E (n=264) - PFOS : 98% - PFOS Kang 2016
e : 0.05
- PFOA : 98% - PFOA
HHLfiE : 0.072
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13
14
15
16

17
18
19
20
21
22

F =2 (n=50) - PFOS : 100% - PFOS Lanvoka
EHfE : 0.033 2013
TRFEHIPH © 0.007-0.11
+ PFOA : 100% . PFOA

EHE :0.05
TRFEHIDH © 0.012-0.13

KA e N FTY — - PFOS : 100% - PFOS Volkel
(n=70) f%/IME : 0.028 2008
e KAHE - 0.639
- PFOA : 16% . PFOA

H/IME 1 <0.200
B KAE : 0.460

%  LOD LI EXT LOQ Ll L& e o TilBtoEI S

(3) RHPERE

NHANES @ 2013~2014 FEOZNF (2,682 44) DJRIZFE 1T 5 PFAS (n-PFOS,
Sm-PFOS. n-PFOA. Sb-PFOA X% * PFHxS) ORiHERAZFH LR E2E V-
27 V29, Fiz, MG PFAS IREDT — 2035 5 2,273 4 IZOWT, Mgk
RIZE T DR A ik L 7= k5%, n-PFOS. Sm-PFOS. n-PFOA } U* PFHxS
DOMIEIZB T DMERIT 98%LL ETH 722, RHPICBITA2HmHERITIWITND
0.1 %A Td - 7= (B 261),

£KV-27 6 ZULDRKE—MRERICHITHRD PFAS HERERR WREDEHH

(=M 261)Z& S EITHER)

oy f-FE*1 = ki R (%) P (ng/mL) *23

n-PFOS B (Z65%) 0.05 0.07~0.6

>12 5% 0.05 0.07~0.6

6~11 % 0 0.07~0.07
Sb-PFOA 2R (=6 57%) 0.06 0.07~0.1

=12 7% 0.05 0.07~0.1

6~11 % 0.2 0.07~0.1
PFHxS B (Z65%) 0.03 0.07~0.1

>12 5% 0.04 0.07~0.1

6~11 % 0 0.07~0.07

%1 Sm-PFOS KO n-PFOA T2 ToOREHZ B W TR S e Tz,

%2 pg/L THESNTWADA, ng/mL & LU CRE#HE L7,

%3 LOD (0.1 ng/nL) K %1%, KIEEZREHFHE > % — (NCHS) 23445595 LOD
% 2 DN FHRTEI - 728 (0.07 ng/mL) (ZE L L TRod,

EFSA % 2020 FFOFHIiEIC BT, BEOMIEIC K 2Rk T PFAS B %2 5
L (F#V-28), —MICIREIZEVWE LTWAH(ZE]K 1),
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#&V-28 EFSA (2020) MOFF@ZE(<
(BR1)ZL EITER)

SE SN RH PFAS ORHIRR

ARG (7 ) PR B DR AR 5| F STk
PR & MR DT T n-PFOS. Sm-PFOS. n-PFOA. Sb- Kato 2018
(50 #H) PFOA. PFHxS i3 &%,
FEE D7 8 H 513D R & | PFSAs (3 &9, Kim 2014
MK DT W 7L PFCA 1T PFPeA (JRH>LOQ = 70%)
ZRWTIZE A SRR ST,
HENAEE DR & MR ORT | JRJEE YA, sps PR (i Zang 2013
7L (86 #) BE o RAIREE)
PFOS :0.025 ng/mL, 760
PFOA :0.019 ng/mlL, 163
PFHxS : 0.0011 ng/mL, 1,320
PEORE MEOLT V7 | bRl (s E - Ry eE) Li 2013
(64 #) PFOS : 1725
PFOA : 1275
HEREO S PFAS (X< #BHE O | fhoH Rl R - miERE) Wang 2018
TS (55 41) PFOS : 0.0006
PFOA :0.003
PFHxS : 0.0003

(4) ZDHDEMZEHIIEIE
EFSA %, 2020 FEOFHmIZHB T, thoOIEREMEAMFERFEE & L TEER
BEE OUTGRENF R OIREZ W dERH D0, 2o OfERE L0 X 5 IR
HZMTETEHSLNI R > TWARWNWE LTWAER 1),

4. [F<EICETIHMEDEED

bt MZEIT D PFAS DI T|IZHOWT, ZOREK L LTI, BFLOHEHIN

SR B ORR DR, 71—y F%ZY*E*’%%@%XD RN R EDR D D,
WA OHREIZ LD &, PFAS OIX< &FiX, AEREZICLVELR DD, BF(IC
LOEMNERRE TOLIEB LN TS

O PFAS IREEICHOWT, EHNTIE, ~—7 v b2y FHRITE D b —
ANEA Ty NAXT 4 0)7‘:&)@ﬁiﬁ*ﬂr%ﬂ%b\fﬁﬂﬁé?ﬁbh‘f%D PFOS Xix
PFOA 78 LOQ VL LT S - RmBfiE, 0 E, . A CTh -7, LovL.,
AR D 72 <L B O PFAS IBEIZ DWW T ?‘571&50)7 2L LTI AR+

73T D BRIMNIZISIT B85 K OB 5T ifE Bz 8 ) Tid, PFOS & T PFOA 2
FEITRIEICBWTE < FFREM O R - NIRICB WD TH EmWIRERRO TN D
ERI ORI E T — 22 OW T, KER BN OFREIZIB W T, A Ec_ob\f
—EOMAFBOPRERE RN ARSI, Fo, 7 X OREBICBWTIETEA I
PO B Z L OREBERENARENTVEHLOD, TS AMIZIRON TR
0., EREEZFMTAHIIET —XITEEAR T+ TH D,

EHKIZOWTIE, 4T U X OREIZE T, #BK (MR K H S & OFR K B
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K) OFEHEPHRESINTND, ENOKEKIZOWTIE, BEAETEE D E B IEE
%z PFOS . O'PFOA &L LT50ng/L LiRE L TW5, 202134 D4 (2023

AT IZBWT, K (KAKEAKE) o PFOS KUY PFOA REDGEHED 50

ng/L %2 TW=DX 1,6553247- i 2 M S72FTh -7, REICL Y EEE
FEE A2 2 TV DAL, KIROUIER 2 SOl M IR ALBEEE M THh it TV 5,

b MZBIT 5 PFAS oEREHEIZHOWTIE, EARNTIE, 2012~2014 fFD~—
Fy hRATy FHERICED F =NV T Ay FAXT 4 LD BMEED
PFOS U PFOA JREE & | [EERMERE - REREICB T LK RMEENODO—H YD
DR EOT — X #HOWTH#HES N TE Y, PFOS (LB~UB) % 0.60~1.1
ng/kg {K&E/H, PFOA (LB~UB) % 0.066~0.75ng/kg {A&E/H & ST\ 5b, &
72 TR FEHE 4 B D /BT H AR Tl  PFOS KUY PFOA D& 5 I & kil L < LOD
FOVLOQ 23/ < . LOD A X% LOQ A D/ HTEN L 2 & 7> b HEEE D&
MRE L, LB IZ K 2EBEHE CIEEEOBIE LV i/ aHfi, UB IZL 5
HEHEE T RFHh & 72 5, £DOEMEDO S LICZ DR R %4 EFSA 2 X 58 HE
HEE LT 5L, LB 205X, PFOS (2oWTCIEFERE, PFOA 125\ T
&< . UB ZHWAEIZ, PFOS, PFOA & HIE»n-7z, LirL, ZThbHon
PO B A FIECHEEREICL > TRRD ZLICHENVLETH D,

1R L DAY FRIRAEIC DWW TR, ERICEBIT 2 —ERE xS L L-iid
MRICKD L BoNET—2TlEdbdrbo0, ENICBIT 5 —{ERO PFOS &
O PFOA iR B 1L, BUROWES O L RIRE TH D LRSS, £z, M
1 PFOS K& UOF PROA P 5 M EEFEAYIZ I L TV A 2R TRE 2 5 5 A, B
TOR—XRIZB T HHE TRV I & K OFFEOREICI T 2 HImC AR
ERTHDLZ D, A ERNO—RERICKIT 2 MHREOHBRZ KL O
ELTIRADICIIHETARERD S,

PFAS OB DIRR~DIREZ I LT-BAT, BB O IE~ORHAEZN LTz
BEUIZOWTH AR R STV 5, ENAAOFRERRIC LS & BHRiMm R
BE L bl U C I A 0 PFOS & ONPFOA R EE X RIFREEN LD LKW, £7-,
ENIZH T 2RI D PFOA RED L~LiX, #F L CTRBETHL EEZX DI
Do

R PFOS., PFOA K O PFHxXS 12OV TlE, KE KR OFRIN O SRS Bl
X5 L, MHAEEIZHEANTHD TR, HEENMERNE SN TWDZ Enb, £
FHFERE L L CORIBICIT#E S 20nWbE D EEZX BN D,
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ENTIE, BinEE 0, PFAS [TIX<BEINSGA RO T —2 R RE L TED .,
FEREIC M EESELZNET A 2 —< o A FE= Y T HITbI TR,
F7-. PFOS X° PFOA DO ifiL RN IEAF IO/ 2 B MR TH Y | KNEIREIZ DWW
TIFEAFERRENZ N2, IMHPRE ORI G PFAS 8 L7-&, H5W0HT
SEINT-&E, R, WIRSEZ2HERT 5 2 L 3B O L CIIREETH 5,

VI. HEHEHETIL - FEOBME
PFOS LU PFOA OENEIREIX, B & b b & TIEREL BAd 720, Bl
BT 2EREEZBEX-EREZTOEFE MY I DL Z LIXTERY, 2,
BRI BV TIE, PFAS OfFRE - < BEAEET I ENHLL, <0
WFFECIE, i/ AE PFAS J8 5 O SERME SUIHEFHE 2 - W 72 08 23 Thh T 5,
ZD1=8, WESFHMEREIZ K D RHEIC 3V CTid, RID 2 04 IEfE 2 HH 9 5 721,
R ORE RO HED 28T 2 A 8T 7 0, EPEMEORRERIZONT
MG/ MR G RE - (X< BEAHEFH T2 HEHFIET L2 AW T, Bl s
L C® PODugp NHEH STV 5, LLUFIE, FE2R WA SHmAEED 23 7 =R
TNEROFEOHETH D,

1. EPAICKZ2REHETETIVL (B8 25, 27, 47, 48)

(1) ERBMOAENEREETIL (PFOS)

D RE#HFETIOBE
EPA TiX, PFOS OEMANENREZ HEET 5 €T /LD PODuep ZIRET S
728912, Wambaugh & (2013) ® PK EF V2 EARETT L E L TEHALTWS
(EPA 2016), ZO3REEH L LT, 1) X525 308 (L, 7 v
MR~ ) IZ8BWWT, PFOS OMZEZ I E % 7 /&R VR EZE L2 Tl T &
ek, 2) ETAMBRICEONZH LWL T =Xty MZBWTHIFCE LR
NEBENZTRICTE 22 & 3) FiE - iR & BT 2 F5EIC 31T D HEIE O T
RNFZ2BIMTEA5Z &, BETLNTWD, ZOETIEGEELITIORT (XVI
-1) (Wambaugh & (2013) 22HH%), ZOET /LTI, TRIFIED BRI
MEBE SN TS,
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EVI-1. ANz PK ETILOHRE (Wambaugh et al. 2013)

Wambaugh & (2013) (%, #H1E< #& 4172 PFOS O KE S 23 MLIEITAFEAES
% & LT, Andersen H (2006) DET/ILDWL DNDIRT A —F OHEEE OH
FCBRAME 2 5% E L T\ 5, Z® Andersen HDOET /LT, thBA 2-2 03— |
AVRETATHY B 13 /3— A MIME, 2 22 3— b2 MNIET
AL & L COEEER TH 5, Wambaugh i, k= X— KX FoW
A AVMIEED 100 (G2 X 20K D ITHRFTOS AR (VA) ITHIF 2% T 7=,
FTo, MRS MIE~OBITHEORDVIZ 2 DOEEOL (I : 2K &) 7
HEE S, MG DM~ OBATHE b HEE S 7z, #VI-1 12, Wambaugh &
DET IV THWONTE/NT A—F &R LT,
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&KVI-1 PFOS OEZKXPK EFILD/8F 4 —% (Wambaugh et al. 2013)
Parameter Units CD1 Mouse CD1 Mouse Sprague- Dawley Rat Sprague- Dawley Rat CynomolgusMonkey
(F)* M) (F)* (M)* (M/F)*
Body weight® (BW) kg 0.02 0.02 0.203 0222 3.42
Cardiac Output® (Q) L/h/kg®™ 8.68 8.68 12.39 12.39 19.8
Absorption rate (k)  1/h 1.16 433.4 4.65 0.836 132
(0.617-42,400) (0.51-803.8) (3.02-1,980) (0.522-1.51) (0.225-72,100)
Central Compartment L/kg 0.264 0.292 0.535 0.637 0.303
Volume (V) (0.24-0.286) (0.268-0.317) (0.49-0.581) (0.593-0.68) (0.289-0.314)
Intercompartment 1/h X 2,976 0.0124 0.00524 0.00292
transfer rate (ki2) (2.63 x€10-38.900) (2.8 x e7l0— (3.1 x 7°-46,800) (2.86 x e71-43,200) (2.59 x €719-34,500)
42 xe)
Intercompartment Unitless 1.01 1.29 0.957 1.04 1.03
ratio (Rya-var) (0.251-4.06) (0.24-4.09) (0.238-3.62) (0.256-4.01) (0.256-4.05)
Maximum resorption pmol/h 57.9 Llxe! 1,930 1.34 x ¢® 15.5
rate (Tmaxc) (0.671-32,000) (2.1-79x &) (4.11-83,400) (1.65 x e 10-44) (0.764-4,680)
Renal resorption pmol 0.0109 381 9.49 245 0.00594
affinity (Kr) (144 xe5-145) (26xe 29xe!) (0.00626-11,100) (4.88 x e710-60,300) (2.34 x €75-0.0941)
Free fraction Unitless 0.00963 0.012 0.00807 0.00193 0.0101
(0.00238-0.0372) (0.0024-0.038) (0.00203-0.0291) (0.000954-0.00249) (0.00265-0.04)
Filtrate flow rate Unitless 0.439 27.59 0.0666 0.0122 0.198
(Qre) (0.0125-307) (0.012-283) (0.0107-8.95) (0.0101-0.025) (0.012-50.5)
Filtrate volume (Vqc) L/kg 0.00142 0.51 0.0185 0.000194 0.0534
(44 xe1"-6.2) (3.5 x e7%-6.09) (8.2 xe'-7.34) (148 x e*-5.51) (1.1 x e7-8.52)

Notes: F = female; M = male.

Means and 95% credible intervals (in parentheses) from Bayesian analysis are reported. For some parameters the distributions are quite wide, indicating uncertainty in that
parameter (i.¢., the predictions match the data equally well for a wide range of values).

#Data sets modeled for the mouse and rat were from Chang et al. (2012, 1289832) and for the monkey from Seacat et al. (2002, 757853) and Chang et al. (2012, 1289832).

b Average bodyweight for species:individual-specific bodyweights.

¢ Cardiac outputs obtained from Davics and Morris (1993, 192570).

EPA (2023, Draft) TiZ, Wambaugh & (2013) OREAET L EZITHR, BH..
BEFLIZ DBBEZ BT 272 DICK B LTWD (KVI-2), HEM~DIX < BRIXZ MR
RIGHERETE L, AWM TIIRA LN LIZKEW~D PFOS BT & £
v, WEWIZEM 7 - =K A h o TWnd, ZDOHERIT Kapraun
5 (2022) OWMEICHELTED, ﬁiﬁ)&/?”‘“’L@*’ET“/WiUT@{}i/EGC%’D‘I/\’Cb\
Do
- IERDN O HEE TOR, BRIRNIRE L BMANREDOHIZ—ETH D,

- REHIRE T o BB DRk E X Kapraun 5 (2022) (2 X 2 R dhifglc i

-« RHAIMIE & REFLH O PFOS (ZR0EFEMRRBICH U . FHARMIE © REFL 0 BlRER
ik vETFLITE D,

- IREMW ORI L 72 ’EELH O PFOS (3 100% WX S5,

- REMWIC T HIEIEEIXE ORNEIZHAI L, BT L ICEAEE R T
IR R 72 L i E S LD (FRVI-2),

- BEFLE O BBV O YR EHER 1T Wambaugh £ 7 VI X VBB A[RETH 5,

B, WEai— kA b VA EIZIESCHEME (Kim et al. 2016, Chang
et al. 2012) NfEMSHh TS (FVI-2),
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Filtrate Compartment il | v Filtrate Compartment <l
(v — i Elimmation (v, E——

(ty2)

Model parameters for three-compartment model are the same as those described earlier. Pup-specific parameters include milk
consumption in kgmi/day (Rmiik), infant-specific volume of distribution (Va), and infant-specific half-life (ti.2).

BVI-2 SATRT—UEFETIVEED-ODETILIEE (EPA 2023, Draft)

=RVI-2 IERARELEAICE 175 PFOS M3EM PK /N5 A —% (EPA 2023, Draft)

Parameter Units Rat Mouse
Maternal Milk:Blood Partition Coefficient (Pnix) Unitless 0.132 0.32¢
Fetus:Mother Concentration Ratio (Ry) Unitless 0.83° 0.41f
Elimination Half-Life (t12) Days 40¢ 36.87¢
Volume of Distribution (V 4) L/kg 0.284 0.26¢
Starting Milk Consumption Rate (1°mii) kgmin/day 0.001* 0.0001!
Week 1 Milk Consumption Rate (1" min) kgmin/day 0.003" 0.0003!
Week 2 Milk Consumption Rate (r?y;) kgmi/day 0.0054"h 0.000541
Week 3 Milk Consumption Rate (r*mii) kgmin/day 0.0059h 0.00059

Notes: PK = pharmacokinetic.

* Information obtained from Loccisano et al. (2013, 1326665) (derived from Kuklenyik et al. (2004, 1598132)).

b Information obtained from Lau et al. (2003, 757854).

¢ Average of male/female half-lives reported in Huang et al. (2019, 5387170), Kim et al. (2016, 3749289), and Chang et al.
(2012, 1289832).

4 Information obtained from Kim et al. (2016, 3749289).

¢ Assume same Pmic as PFOA (lack of mouse data).

fInformation obtained from Wan et al. (2020, 7174720).

¢ Information obtained from Chang et al. (2012, 1289832).

" Information obtained from Kapraun et al. (2022, 9641977) (adapted from Lehmann et al. (2014, 2447276)).

i Information obtained from Kapraun et al. (2022, 9641977) (mouse value is 10% of rat based on assumption that milk ingestion
rate is proportional to body mass).

@ FHEIfELEREE DL

EPA |X. 2016 4 HESD (Health Effect Support Documentations) &%
B T BENY OFBRAE R A O CHERAET T VOMERREZRIEL TWVD
(EPA2023, Draft), Kim » (2016) & Huang & (2019) ®F v kDT —H A8
fEl &4, PFOS ORFEHERIZEE T 5 /3T A — X CRIF R —ENn A LN, —
JF. w7 A LU TIERARER T —Z 3o iz, /N7 A —Z OWREITSE
M &7 —#4 (Changetal. 2012) OALBMMEH SN, —HT 5 Z LRI,
52, WRMEILBREEZINZ -G BET LVIZOWNWTH, 7 v b PFOS 12<
B E OFE R (Luebker et al. 2005b) (Zi@H LC. REM & R EM O PFOS &
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BE OB L Z WU PRI &7 LTWwWb (EPA 2023, Draft).

R HEHIAETILOFREEMH

PK E7 VO LB ONEILS LNV OHEEIZOWT, LR X D 22 A
Ftk LRI OWTOFERRN SITW 5 (EPA 2023, Draft)

B LIS, RVIL ORT A= TEMFEZ L 12H D — D DOWFFEDFERIC L W ikE
SN ETHD, THHO/RT A= ORMEMEIL, 2D ORFFTRE R
LIEARHEFEMETH D | AFZERIOIX D D EOMSET A v DEWVIZEE STV
W, 212, —EoNT A—2 ORE RN (Identifiability) (280 K& 72 R ff
EEEELTWAHZ EThD, X, AlxE (VD) 1, g PFOS R &
DORHEPENMED - 72720, MIET — X OB EHH L TIRESNDHE. £ DA
FAEFEL 8D, RTPBESOBINEZEOREMAS SNIUE, 20T X —4
ERTET DD S, RHEEMEITRE SN D, &&ZIZ, ZO0ET /L TiE, FELE
i - EEM O PFOS H[EIE GAFIEOFEREMHH L T RT A —Z{bEh T3
L ThDH, T IHEERIC IR R ORI O PK £ 7 UEEIC1T 5 PFOS
DEMANT A= BEH I TS (FVI-2), Wambaugh & (2013) OET /v
. W OO EHOEREW Z V- PFOS #f7E0T —2 I k<#a Lz
N EPA T R EINEH T 21T DD DRADRZET 5TV D 8 112,
JE EEH D R VR BE LI A L 72 BRI 72 il 2 E L TR Y L IRiE~D T
VAR—=Z = LTeEEO AR EZBR L TN & 8212, BEFLRTO A
O s VT T oA, B0 E S kA TH S EESN, KEIC
PE S AN ILIRICE T D PFOS O8I E D X 5 72 B% 5.2 5
IIRATH D Z & & 312, PFOS ITRHMAIMIK D b REFL IS ZBIRICAT T 5 &
RE S v, FLIRIC BT D REEIRY 728k D1FESC, PFOS OFLIHBAITICR T 5k
B ZZB L TCWRNWIETHD,

(2) EBREYMDERNENREETIL (PFOA)
D HFAEHHETILONE

EPA Tix. PFOA OEMWIANENREZHEET HE 7 V725 PODaED ZIRET 5
72912, PFOS O34 & REEIZ., Wambaugh & (2013) @ PK €5 /L& FEAHY
EFTLLELTERMALTWS (K¥VI-1) (EPA2016),

Wambaugh &%, (1) @ PFOS OIHTEt#E L7 & 912, PFOA T% Andersen
5 (2006) DET VDN DNOD/RT A —F OHEEMEOFHICHKI ZRE L. £
TNEEMR L TWD, £VI-31Z Wambaugh 5 DET /AL THWHNTZ/NT A—4
R LTz,

F 7. PFOS 04 & [REEIZ, Wambaugh © (2013) OET /ViL, iR, %3,
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BB ORMAEEE L CTHRINTWS (XVI-2) (EPA 2023, Draft), Fflix
PFOS OIECiE# L7 BV THH, Wambaugh & (2013) OHEEICINZ T,

F£VI-4 OFEMEH LTV 5,

RVI-3 PFOA DEKPK ETILD/NS A—4A (Wambaugh et al. 2013)

. CD1 Mouse C57BL/6 Mouse Sprague-Dawley Rat Sprague-Dawley Rat Cynomolgus Monkey
Parameter Units ¥y (F? ®)? m)? M/F)?
Body Weight’ (BW) kg 0.02 0.02 0.20 0.24 7 (M), 4.5 (F)
(0.16-0.23) (0.21-0.28)
Cardiac Output® (Qe) L/hkg"™ 8.68 8.68 12.39 12.39 19.8
Absorption Rate (k) 1/h 290 340 1.7 1.1 230
(0.6 —73,000) (0.53 — 69,000) (1.1-3.1) (0.83-1.3) (0.27 - 73,000)
Central Compartment L/kg 0.18 0.17 0.14 0.15 04
Volume (V) (0.16 - 2.0) 0.13-23) (0.11-0.17) (0.13-0.16) 0.29 - 0.55)
Intercompartment 1/h 0.012 0.35 0.098 0.028 0.0011
Transfer Rate (k;2) (3.1 x ¢ 1°-38,000) (0.058 — 52) 0.039-0.27) (0.0096 — 0.08) (2.4 x ¢ 19— 35,000)
Intercompartment Unitless 1.07 53 9.2 8.4 0.98
Ratio (Rvzvzi) (0.26 —5.84) (11-97) (3.4-28) (3.1-23) (0.25-3.8)
Maximum Resorption pmol/h 491 2.7 1.1 190 39
Rate (Tmax) (1.75 -2.96) (0.95-22) (0.25-9.6) (5.5-50,000) (0.65-9,700)
Renal Resorption pumol 0.037 0.12 1.1 0.092 0.043
Affinity (K1) (0.0057-0.17) (0.033 - 0.24) (0.27 -4.5) (34xe*-16) (43 xe?-029)
Free Fraction Unitless 0.011 0.034 0.086 0.08 0.01
(0.0026 — 0.051) (0.014-0.17) (0.031-0.23) (0.03-022) (0.0026 — 0.038)
Filtrate Flow Rate Unitless 0.077 0.017 0.039 0.22 0.15
Q) (0.015-0.58) (0.01-0.081) (0.014-0.13) (0.011 — 58) (0.02-24)
Filtrate Volume (Vi) L/kg 0.00097 7.6xe? 26xe” 0.0082 0.0021
(334 xe9-721) (2.7 xe™M—6.4) (29xe10-28) (13 %xe*-7.6) (33 xe°-6.9)

Notes: F = female; M = male.

Means and 95% credible intervals (in parentheses) from Bayesian analysis are reported. For some parameters, the distributions are quite wide, indicating uncertainty in that
parameter (i.e., the predictions match the data equally well for a wide range of values).

aData sets modeled for the CD1 mouse were from Lou et al. (2009, 2919359), for the C57TBL/6 mouse were from DeWitt et al. (2008, 1290826), for

the rat were from Kemper (2003, 6302380), and for the monkey from Butenhoff et al. (2004, 3749227).

b Estimated average body weight for species used except with Kemper (2003, 6302380) where individual rat weights were available and d to be

¢ Cardiac outputs obtained from Davies and Morris (1993, 192570).

RVI-4 DEIRAZELEBEES B PFOA O PK ETILODEM/ST A — 4
(EPA 2023, Draft)

Parameter Units Rat Mouse
Maternal Milk:Blood Partition Coefficient (Pmix) Unitless 0.112P 0.32¢
Fetus:Mother Concentration Ratio (Rgm) Unitless 0.42° 0.25F
Elimination Half-Life (t12) Days 2.23¢ 18.5¢
Volume of Distribution (Va) L/kg 0.18¢ 0.28
Starting Milk Consumption Rate (r’mii) kgmin/day 0.001% 0.0001*
Week 1 Milk Consumption Rate (t'mix) kgmin/day 0.003" 0.0003!
Week 2 Milk Consumption Rate (r?mix) kgmin/day 0.0054" 0.000541
Week 3 Milk Consumption Rate (r°mx) kgmin/day 0.0059" 0.00059'

Notes: PK = pharmacokinetic.

? Information obtained from Loccisano et al. (2013, 1326665) (derived from Hinderliter et al. (2005, 1332671)).

b Information obtained from Hinderliter et al. (2005, 1332671).

¢ Average of male/female half-lives reported in Dzierlenga et al. (2020, 5916078), Kim et al. (2016, 3749289), and Kemper et al.
(2003, 6302380).

dInformation obtained from Kim et al. (2016, 3749289) and Dzierlenga et al. (2020, 5916078).

¢ Information obtained from Fujii et al. (2020, 6512379).

fInformation obtained from Blake et al. (2020, 6305864).

¢ Information obtained from Lou et al. (2009, 2919359).

! Information obtained from Kapraun et al. (2022, 9641977) (adapted from Lehmann et al. (2014, 2447276)).

! Information obtained from Kapraun et al. (2022, 9641977) (mouse value is 10% of rat based on assumption that milk ingestion
rate is proportional to body mass).
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@ FRME & EAE & DLLER
EPA (2023, Draft) CTi%, PK &7 /VOREZIZHIH L T Ze VW kgl o kB
WREFALT, ZOBELZBIEL TS (EPA2023, Draft), 7~ MMZBL T
IZ. Kudo & (2002). Kim © (2016). Dzierlenga © (2020) ®OF — ¥ % ffi H
L. —ER#EDLNTWD,
~ U AL TCIL, WY T — 2 N o To i, BT AAERICHE A L7z Lou
5 (2009) OF =X OHEHANTHRIEL, FHIE L FZREO —H03580 STz,
SO\, HIRARFLEREE A T BET V%, 7 » b (Hinderliter et al. 2005)
L= 7 ADHFZE (White et al. 2009) (25w M L, FFEM) & B O 12 BE DR IEZS
@O TR TEDZ L2/ LI LT 5 (EPA 2023, Draft)

Q@ HEHHETILOFREERY

EPA TiX.PKETLVOMEH & B ONIRIEL # L~V OHEEIZ DWW T, PFOS
DA ERFRIZ, LT O X 9 2 RHERME L RSOV TOERN SN TN D, F
112, R’VI-3 D/8T A — X [ TEWFEZ L 12 H 2 — D> DOWFIEORE R & I RE S
TEBY ., EBOIZS ST A L OEWIEBB I N TR, 5 212,
— I OFEMER DA T D/RT A= ORIEFREMEIZ LY . RERAREEELE
CTW5, #HlziE, PFOS DE TR AERE (VAl) 3Z0oRE{ETH D, &
%Iz, ZOET ML, FEEYR - B E & 7o PROA BRI 5S8R D fE 5 2-fif
AL TRTA=FbEsn TS,

Wambaugh & (2013) OET VL, W< DO EH O PRFOAWFED T — %
(L <A L7z, PFOS EIRIERIC, BEHICHET T 2O S bR HRANZET
bnTnsd (VI 1. (1) @),

(3) E MELBLANILEED-ODARNEEETIL (PFOS)
D RE#HFETIOBE
EPA (2023, Draft) TiX, & b2 RRA v b & ZET DI T MmiGREE N
YR RNIES BL LRI L SNnb 2 e, ARk R— A M &
HIZRWEMRET ANERTES L LTS, £70, BT AERICE W TR,
IR N O AN BT 2 F~DIX BELET /METE L2 & lEMICEIT S
REZEIC L2 MIHREORRNEL AR TE 5 2 & LERBRMNE/NNET
HHLZEMNEETHLE LTS, 2O BN G EPA X, Verner © (2016)
kv HEINT -2 X= AV FNETAEREARETVE LTERAL (EPA
2021, Draft) ., W\ 20 DEIEZ{T>T% (EPA 2023, Draft),
FITIE, FEAEMRR N OIRE fh#E 2 K E R T #E o % — (CDC) OF A4
DR FET —# & EPA O A\ ® Exposure Factors Handbook Df. (Kuczmarski
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etal. 2002, EPA2011) (ZEESSEEN SN &, EIRT OREBLOKEZIC
B9~ B89 (Portier et al. 2007, Carmichael et al. 1997, Thorsdottir; et al.
1998, Dewey et al. 1993, EPA 2011) (2D W THEHIRF OMRENRE S -2
& FEln D L ORAERGEE X EPA @ Exposure Factors Handbook @ 95 73—
T A A NAEEE (EPA2011) ICESSHLOERELZY) TERSNIZZ L, T
H 5,

S BT, FREE, VA KON L & RIS 5 0 PFOS IR L ORERL & REHA
Mg PFOS RELNEFH SN TWND, NTA—FZOHEFFIZLY | BHEIMIE
PFOS REOTHIE, £% 1 FHOF &b DMIGEREO FRfEIZ, £hEh
Verner H (2016) OfEDHKI 60%. #J 80%IZ 72~ 7=,

HARET NVOMEZKVI-3 I M L7oAREN R T A —2 2 RVI-5I127RT,

Elimination
Intake Mother In(2)
dA - . s | % Cnotner % Vmotner
Intakemother % BWingther i = Intake ~ Elimination Half life
>
»

= Placental transferainersfetus
+ Placental transferyops or
— Breastfeeding
Placental transfer Placental transfer Breastfeeding
Crotner % Keranst Centta % Keransz Vinite X Crotner
X Prmitk jplasma
. Elimination
Child
Intake (after 6 months) dA @ v
P Intake — Elimination Half life child enitd
Intakenoener X BWenua t >
+ Placental transfermaener—etus >

— Placental transfersos-motner
+ Breastfeeding

KVI-3 E b PKETILDEE (BFDH. Verner 2016)

#®VI-5 PFOSDE FPKETILIZEITFB/8T5 A—4 (Verner 2016)

Parameter Updated Value Original Value*
Volume of Distribution (mL/kg) 2300 230
Half-life (yr) 3.4° 5.5
Clearance (mL/kg/d) 0.128¢ 0.079
Cord Serum:Maternal Serum Ratio 0.40¢ 0.42
Milk:Serum Partition Coefficient 0.016f 0.014

*Verner et al. (2016, 3299692).

® Thompson et al. (2010, 2919278).

°Li et al. (2018, 4238434).

4 Calculated from half-life (t12) and volume of distribution (Va). Clearance (CI) = Va * In(2)/t112 .

¢ Average values for total PFOA Cord Serum:Maternal Serum ratios (see PFOS Appendix). This is a similar approach to that used
by Verner et al. (2016, 3299692), but also includes studies made available after the publication of that model.

f Average value of studies as reported in Table 4-7. This is a similar approach to that used by Verner et al. (2016, 3299692), but
also includes studies made available after the publication of that model.

PFOS ® Vd fEIZ >\ Tix. Thompson 5 (2010) O K5 230 mL/kg 23
BRI, 2B, 2o VdfElx, Andersen & (2006) 239 /1® PK £5 /LT
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DIRT A —ZFETHTZ PFOS & PFOA @ Vd fED % 5tic,. PFOA @ Vd fi
MOHEE STV D,

PFOS O, IZ<BE LR RN % < BEIFEA RN, —
EER OBEENHBRINS N, 34 ENRH I (Lietal 2018), Z OfElL,
BICBKIG YL IR Z 351T 5 106 4 @ 2 [ OBBMIC 31T D@k ik 7 5155
Nt oOTh D,

s i OSREARIMLTE FH > PFOS L Ll ONZ BEFL & OSREAIILTE > PFOS
FEEGIE, SCERCAFAREZRE DO FEEICEE SOV TREIN TV D,

@ FHIEEEREE DL

EPA (2023, Draft) Tix, fHHENZET VA, HElEZOTEH (4% 6 H
AMNG 6 ET) OXTHRIKEZET 3 DOadk— bk (Fromme et al. 2010,
Granum 2013, Mogensen et al. 2015) (ZiEH L7= & Z A, /NEDIE PFOS 2
FEOTHMEITREMEE K< —&H L LTND,

R REWIHETILORFEEMSE

BHSNEET VOAHEELEE LT, UTFTORNEN#Em STV 5D,

FP. HRIE VA OWEMIHERFT 27 VT 70 R %, b FO—RER THE
ETHZENHELWZ & THD, FiZ PFOS OB A, BHIGEENE N Z & L 1E<
BN 72 72D FBE R PR ARET 5 Z ERREETH L, Lo T,
PRI OPEMDIXH S EVREMNOEEDITH DX 2 L TV DG DN%
RATHD, £z, MIFBEICHETHHERELELTH LD, B O Vd
BT 2MEDB AR L TWND, Vd ZBREIX BIERPORET 201TH L <, 1
O EE (Thompson et al. 2010) I[ZHEIFEL TV 5D,

B &7 Verner 5 (2016) OFF /LT, ., VA EKR OZFI 5 I H K
T2 V77 AEF E-FREDT —EThDL EIRESNTND, L,
FLE K OVNRIZE T 5 PFOS OHEHIZ W T+ IC iR SN TE b 5% -
RIS D B F T U AR—F —DEH), BEEDFKFINREKL T 37
AR (FrlomigEs) (3. PFOS OfEH 2 L, PFOS OFEI/NE & A D
W CRARDAREMERH D, £z, NETITERN DK LR B O T2 DIZH KD
BOMBAmNRRES DN, EELOHIEICI > THLATND
(Fernandez et al. 2011), PFOS %, # > /)7 'E & OFANEHA S IEF TR
B, FOPARIZTNCH R FER LEIC L VIRESND OO, KRNKS R
DENH/NRIZE T D PFOS ORI HG 2 5B% REL S Z LIZNEETH 5,

PFOS O 132 < OHENH 203, PFOS O HETE < KHIMRE LT
b IMIEFREDOEIT/ NS W=, ZLEORIEDOKEE I NMEEOIES>Z 0
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24
25

26
27
28

JRR D 15ThHLEEZEZLND, b I 1 2OEIL, PFOS ~DIEX< TIXLHE7
BB TLEZTHAEL I D720, MIARERIIE S B Z > T2 lREME 2 @ Y)
WIZEE L2 e, BN IEDARA T AR B3N 5ZETHD (Russell et
al. 2015),

B L7= PFOS @ VA X, PFOA ®t FTo VAdEIZHKS &, ki) s
WE DN SRR STV A, Thompson H (2010) ik M &b RESAADE
HOT—20bREELTWLZEnb, ZOMEIEIEYTHLEBZELTND,

B%IC, 8- S47z Verner & (2016) OE7 Vi, LRI 1 FEMFRELZZT T
BTCOHND Z &, RHAME & f:5L PFOS BE X — & OREMEZ R+ 2 & B
T4 1T FEOR R TREREFAN LT RIEENR S 2B FICHBRIMICEI Y Bb 5
B ThDZ EHEDLL DREICESINTND, ZORFMBEBMIEERELY b
FEUV, FAICHEY B BREIAFHROEFRIZBERIVLREVEEZ LN
L7, BREFRET L THY . L VKW PODued MG 6D & STV D

(4) B FMEIKELRILHED=-ODERNEFEETIL (PFOA)
D HFAEHHETILOHNE

EPA |, PFOS O CRidl L= B & RO B T, & hD PFOA X< &
FHET /L LT, Verner HIZEXVHEINT- 1-a2 /83— A FET L (XVI-
-3) (Verner et al. 2016) ZHEARET /L& L TEIRL (EPA 2021, Draft), <
ONDOWEREZITOVEF LTS (EPA2023, Draft), i/ SN7-RFEH/T A —
ZIZUTOEBY THD (FVI-6),

RVI-6 PFOADE b PKETILIZEITH/INT A—4 (BHHI - BEHE)

Parameter Updated Value Original Value®
Volume of Distribution (mL/kg) 1700 170
Half-life (yr) 2.7° 38
Clearance (mL/kg/d) 0.1204 0.085
Cord Serum:Maternal Serum Ratio 0.83¢ 0.79
Milk:Serum Partition Coefficient 0.0409f 0.058

Notes:

Vermer et al. (2016, 3299692).

b Thompson et al. (2010, 2919278).

cLietal (2017.9641333).

d Calculated from half-life and volume of distribution. C1=Vd * In(2)/t12 .

® Average values for total PFOA Cord Serum:Maternal Serum ratios (see PFOA Appendix). This is a similar approach to that
used by Vermner et al. (2016, 3299692), but also includes studies made available after the publication of that model.

f Average value of studies as reported in Table 4-7. This is a similar approach to that used by Verner et al. (2016, 3299692). but
also includes studies made available after the publication of that model.

PR, X< BELALMEL L BRI L L GBI RV, —RER D
ﬁ%@#%%ﬂéhfﬁw\H@A@¥ﬁ%kvfm%(%N)@ﬁi’%é
2T ENERINTWND, ZOMER, SEKGYMIRIZIS 1T 5 437 4 OBIE S
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Hon-ETH D, VAdEIZ DWW TiL, Thompson & (2010) OEIZ L 5 170
mL/kg MR STV D3, PERE OENIREITEFIREBICH S Z & 1IT<EIE
Z OHIRDIBYRE K DI LD Z & | fRBIKD S DIESBEDASA T T XA T E
U7 413 91% THH Z &, PFAS O¥EMIX 2.3 FFTH D Z & (Bartell et al.
2010) FOHMNZTEN TN D,

fER s I K ONREA LS  PFOA I8 B2 bl QNS REFL K OYREHA LTS © PFOA Bkt
(X, SCERCTAFATRE/RE D IS N TRES LTV D,

@ FHIEEEREE DL

EPA (2023, Draft) Ti&, Lo BMETF VERFETOTF LS (4K 6 2
AMNG 6 ET) OXTHRIKEZET 3 DOadk— bk (Fromme et al. 2010,
Granum 2013, Mogensen et al. 2015) (2@ L7=& 2 A, /NEDILTE PFOA
EOTPHMEITREMEE I<—H L snTnd,

R REWIHETILORFEEMSE

BHEINT-ET VOARAHEMEE LT, LFONEN Eim STV 5D,

F9. FE E VA EOREEIKFT S22 VT 7 A%, b hO—REMT
HETDHZLENH LW L TH D, ¥ PFOA DA . HEIEE N EBVZ & &k
FEHE < B DT I IE LW O I E AN HE LV,

B & 4L7- Verner 5 (2016) OFF /L TlE, FEH., VA ELRFN HIZH K
T2 V77 AEF e T —EThHDL ERESNTND, L,
PFOS TERHATWDH D & RERIC, LK OVNRIZEIT 5 PFOA OFEMEIE
NOAR ISR & B 72 DAl RetE N & 5,

PFOA O3 2e < 052 & 5 75, PFOA Ok 133 < EHIfMFE L T
b MG FIREDOZE T/ NS WTe D B EDORIEDOKNEE S NHEMEOITH 2D
FRDO1>THLHEZEZONS, O 1 OOHEIT, PFOA ~DII< FEIZLARA
R TEZTHAEL D 70D, B P ARNRIZIES BN Z > TV 5 AlRgtE %z
WONZEBE L2 E | FBHIICIEONRS T AR BT ENDH 2 L ThD (Russell
et al. 2015) ,

PFOA Ot F® Vd [EIZoWTIHIEE A SHERA, S, Vd [EIRE
CBEEOEREVNELT D7D, MEFIBENORETHZEBREETHL D
Tohb, EPA 738 L7~ Thompson (2010) & DEIZHNZ T, Dourson and
Gadagbui (2021) 1%, EERMFIET —# % HW T PFOA @t b Vd {£% 91 mL/kg
EHIELTWDA, T O AMIREZ R L TRV | B2 < & TIEE
BATL AR Z D EEZX LTV,
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%I, B &7z Verner (2016) OFF L%, AIRIT 1 ERRALS T TE
THNDZ &, fHADMIE & FIL0 PFOA JEE 1T —E OB 73 2 & BTl
X4% 1 FORRCREERALPOE RIS EN & 5B FITHRFNICOI L BEDD
RHETHDZEEDEL ODIEIZHESN TS, ZORFUHEYIMITERLIY b
BV, B B BREIARFHROERIZBERIVLREVEEZ LN
L7, RSFZRET L THY | LKW PODaED 23565 & LTV D,

2. EFSAICk2H=EH#ETETIVL (B 1, 82)
(1) AEHFETILOHE

EFSA (2018) Ti%. Loccisano & (2011) OET N EIEARET L E L TEH
LCWb, ZOETNOMELKVI-4 (2773, Loccisano H Dt hET /LI,
Andersen & (2006) DOET /WAZESWTHERR SN2 L OET AN BAMES L
TEL ., KA ERE O PFOS, PFOA (2754 S V= KE A ~A AN
Little Hocking & KA ® Arnsberg DFERD T — X2 LV ZOMEREDFRGE S iU
TW%, Loceisano & (2011) 1L PFOS, PFOA O & L TENEH 5.4 4,
2.3 FERAL TS, £/, ZOET /A TIEBIRICE T 2 RIS Mk ST
W5,

Oral dose, drinking water

]
H

Plasma

Free
fraction

PBPK: physiologically based pharmacokinetic (model); Kt: affinity constant; PFOA: perfluorooctanoic acid; PFOS:
perfluorooctane sulfonic acid; Qs: blood flows into and out of tissues — where Qfil is not a blood flow, but is a
clearance (L/h) from the plasma to the filtrate compartment; Tm: Transporter maximum.

KVI-4 HILRUVE MZHITS PFOA BRU PFOS O PBPK ETFI)LiEE
(Loccisano et al. 2011)

EFSA OFHiiZ&H 7=V . ZOFET MIFERLOLEZIZ LD W< ONEIENR
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Mz 5T 5 (EFSA2018, 2020), PFOS T, #fk/ ik o taEt (5 21X,
FFNmE oy BoARE) 1. AR S ElAR A (B 20X, IR BARED) (o & #
26N TW5S, £2, 77V AORABICESWEEREMBRINEASHTWD,
ZORFZEICIE, 30D 60 i E TD 4,078 4 DHERE & 3 AR D 703 £ DY
BREN G ENTERY | R OIRE L FlnD 7T — 2 ) BAFEIG U RER N4
AT 2 FRERASERE SN,

RIS S 5 —E B PFOS BMLFICAFE L, £z, BILICHEVR
5D PFOS IZ<HERH D Z &b, /MRICET 2 MiF PFOS R & X< &
BORARZ AES D2 DITMNTZEHRETITRWVWE SN TS, LA ->T, 5k
BBV T, i O BRI 2 #EIT 5 OEE TRV E Sh, b ic,
Grandjean & (2012) OBIEICHIF % BB ML PFOS B & Bt R OMELIC
L2 FE<EN D L oM PFOS #EZ L L, R OME PFOS L~k
FLEENED L 5 ICEBS 3N ET LS TW S,

EFSA (2020) TIXLA T OB, SN THILTWA,
PFOS ;I PFOA ®t F PBPK EFAZfH L THEON 1R (12 72A [

% PFOS/PFHxS X% 1) PFOA/PFNA DE< S8 (—HiEEE) MM EEshi-, %
72, BB EMD Y I a2 b— 3 2KV 35 (HPERE) ORHARIMIEEE K ORE
FLPBENGHE SN, £ LT, 2D OFREN A ORI M RE & Oz LS
DM IR E OHEEIZMEH STV 5,

AL HIREOHEE L, R IR/ ME R E O L OMEEICE SN TE Y |
AT ORFER R BHAMIEIREDE T bEZEEINTND, ZNHDY I 2 b—Y
2 & FTT 57012, PFAS ORRMBERIT, Mk b RELA~OBIT L OREHE
oW (HZ8) 12T 2 EERNET VICEMS I, RO HERE O M5 R E
(IS W TH AR O AR R T OofE PFAS BEAZHEETEX 5L HI1ICR
S TWD, IR R OAL P O RHRMIEREILTE T VICHAAENLTE LT,
BOHERROMIEREDOHZN T E S ERHLTIREORIGE T A —4 & LTHEH
ShTWb,

FEFL & RHARMIE DR EEEIX, Karman & (2007), Haug © (2011a, b), Kim
5 (2011a), Liu 5 (2011) OHEHEOHFRAEH S, PFOA Tl 0.03, PFOS T
(% 0.015 23MEH v, #REFAY 22 RHARIMTE I O T iX. Thomsen ©» (2020) @
WIS & A Y720 PFOA Tl 7.7%. PFOS TiX 3.1% 0 W H 17,

188



© 00 3 O Ot B~ W N

W W W W W W W N DN DN DN DN DN DNDDNDNDDNFE = H =2 = = = ==
S O A~ W N O © 00106 O v W H O © 00306 Ut v W N+ O

(2) FRNELERMEEDHLE
® EFRIZHEIT S FANE L ERBEDLE
Fromme & (2010) OMFFEREFR A HAWT, 87225 HERE (GEEH L OH PERF
BT D R MIIE R, LD HAER L N6 2> A O MigRE) CE 7 VD FREE
7z, BIHNME & TR (HARZ OV 6 s H B O MiERE) OIT 2 &M TH Y |
WHO/IPCS (2010) OHA X AL D EHFESIND D ThH -T2,
RILFD 6 AEROMBREIZONTIFUTOLEY ThoTz,
PFOS : F#fE = 3.3 ng/mL THIE = 5.1 ng/mL
PFOA : F#lfE = 8 ng/mL FHME =10 ng/mL

@ BAIZH T2 FRIE L EAEDLLE
Loccisano » (2011, 2013) Ti%. PFOA {HYEIKICIE< @& 7= Little
Hocking CKEA A AM) OFEROMIGERIEMA B T L OFHIICEEH S 4L
Tz, BB KDIME— D PFOA X< BR CTH H L fAE SN TE Y, EFSA §[F U
TR EMEH L CTET AV EZHE L7, 8BKF PFOA IBE % 3.55 ppb & {E
T 5 L. 30 ERFOIMIERE X 400 ng/mL & 72> 72, Emmett & (2006) DO#HE
il CE¥IfE) 448 ng/mL & DX 2N TH Y | FFEFRERFIH CTH 72,

PLEDFERNS  RETMIHMA L FE IR 2WMEME2HR T 5 Lim
Hir e,

(3) AEHHETILOREERMS

AHERVEIZRE L TIILL T O A 7R STV 5,

PFAS OfEfk: AR BLAREIIBBR O GEFRE STV D, LTz - T,
INHOREEE NOET MIYETUID D Z EICAREEENTFET D, ED LD
T =2 EHANTET LVORELRIENTON T, THIRERITIERT —Z DR
eI L =T 5, PBPK BT /MZEIT 537 A =2 HEEIL, BRI
SLHEF D BB T — X IZE SN THHTOINL TN D72, v =2 b— 3 YOk
RIIZ OREEEEZA L, TOME, BT ABEEOEEME b K& a7
%o PBPK E7 /WIZHIT A& & RHEFEMEORRE DO RIS VIOV TiE, %<
DRHPITONTND b OO, RENWE & A IO XBNEI#E TIER W,

BT NOFEFIR L TEENRKEVRT 2 —2 13 HREH, 115 T lEsEn ik
ARO R B~ mitsE & O ETH 5, PFOS O PFOA O RHEEMED
80%IXZ D 4 DD/NRT A —=2IT XD, PFOS KU PFOA O DO AEfE D
T OX L AEIEMEDIRKTH 5,

FEFH O M PFOS LU PFOA IBEOET /ULICYH ., FEILERDOIE BOF
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HICE L CARMEENER S5, LT PFOS & O PFOA HEE OIE @AW Divd
B8, fEERE (mL) ZRHATH D, $hIEERAICB T, PFOS & U PFOA O
WX & HEME DIV M BT D& 13720,

B THETONEFEBITH L TIRAMNBMOIES B\EE 20, Z0F HBE
il%%ﬁ%%®ﬁé%i%$HMS&UHMAEE_iwiﬁéoiof\
RO Ba T O MIEREICKMA 5 & 2 A RHEEENTFET D,

3. FSANZ IZ& 2 H=EH#ETETIL (B8R 32)
(1) PFOS ORNENREETIL

FSANZ (2017) Ti, {22 c LS <RI (HBGV) 2% ET HDICA
72t FOESET — 2 3FEMEET, HBGV @M EROMHE RN LR ET HMLE
WD L, £ PFOS ORNENEICII R X RFEZENFET H Z L0 H, HBGV

ERET HIIELMmE PFOS EE IS PK i’ ik bEv) ThH D EEZ S
iz, & Z T, PFOS O MBI &I > T LB FEERT — % & VT,
EPA ® PK €5 /L (Wambaugh et al. 2013) & %T7 A —X&fH L CTFHIS N
77 I i A i A B AR T i (Area Under the Curve : AUC) Mo EH S 7=
BiyE PFOS R, PR OHE SNV T IV AMEERTH LT
HED 75%&’.&%@\5 7ok, CEREEICIZ 1971 B, VA fEIZIX 0.23 Likg (K&
DHNWHN TS,

ZDOETINTIE, PFOS 1 EHEE D —RAUTHE > TR S v, HEEH ka
THH®R I R—= R AV MIBATT D, D%, IEEE O PFOS MNELlses 4 &3
H2aL /N—RA NMIHAATDHN, AR/ N— A2 MRt D, AR
A N— kA FMIZ AT PFOS I, MR S D 7, BafntE D2 TR
W &b,

(2) PFOA OIARNEREETIL

FSANZ (2017) <Ti%., PFOS & [FERIC EPA DETARHANEA TN D

4. ANSES |2 & 5 FEHEH (SR 33)

ANSES (2017) Tid, PEOSPEOA SO PFHXS @ U A 7 FHlZBW T, LAT

OXREFMH LT v A MY v 7 27—V 7RICED BERTR LN POD
Z HED IZZEH L T\ 5,

1
@%@Wﬁ)z
t FO{kE

}ED=ﬁ%£ﬁ@Pm3x<
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5. Health Canada IZ& 5 FA=#H (S 34, 35)

Health Canada (2018) Ti%, @M OIYEIREDEV & PFOS O IERIEN
IREE ARG TE (L FWEE A OT 7 a—F N 27 B O 725 ’%F@éhf
W5, ZHIUTIE, LFWEE A OFELRE (CSAF) O & PBPK £ 7 /L i#4E
aENS,

(1) CSAF MEH

CSAF #ii 3 2 E2FR0X, ZUCIXEMWREZE S AL O 5 OIEH A
HIAENTWAHZ L TH D, ZD CSAF OFEICE LT, IPCS HA KT A

(IPCS 2005) Tid, MO RNHEFEMELEE DT 7+ METH D 10 2, hF
X X7 4 7 A (AKup) OETH D 4.0 (1006) & h¥Ta A F I 7 A
57 (ADur) OET®H S 2.5 (1004) (ZEIT 52 & 2 #E L T 540, Health
Canada (2018) TiX. Z® AKur DE5y % ALFWE KR /2T — Z 120
T hDIZIVTTUAEEDO T VT T AD SR S AKurfEIZE &
Bz T\, B, "X a7 I 20MECETHERNT —FNAFT
XlemoToizd, ADur lFEHRE STV,

FEBREM O VT T o AEIX, SD 7y b, CD- 1~ R, A=7A4HFN&H
7= Chang & (2012) OHFZENLEMSG SN TNWD, v, ~T X 7 v LK
M= b7 VT T AL, ENEI1.38, 4.72, 22.24 L 5.39 mL/kg R H/
HT®H-oT,

E o7 VT T UAMEITEENESINTELT ., #HEEYWH (Twe) ZFIHL

THEAEINLTWD

I IL, B E PFOS (21X < 8 STz 26 44 O 5783 o i i FE O 12
3< Olsen & (2007) OHEETH D 1971 A (5.4 4) DA SNZ, Vd fEix
Thompson & (2010) O LjkE S HE1Z 200 mL/kg KENERHA SN, £ LT,
INHDOEEIEICE MBI D27 V7T A3 0.07mL/kg AE/H LR ST
W5,

Ubov he@3o s V7 7 ADEOEFIFALT, v, ~U R T
N OWEZ >~ R @ PFOS @ AKur 1%, £ 19, 67, 318 KON TT L7257z,
B, 7 VT T RN D AKur ZHEHTE A0, —IREOCEE RN H T &
HGETETTHY, PRFOSDRF 7 VT 7 RAFEHTH LT, Z ORENEH

0 pXxaxxrT 47 A (Toxicokinetics) &id, wmEEELZ L2 O3 AEMENH D2 WE DAIR
N~DRIN, AN TORE, MEW'E & 2 ORI O LR~ D 5540 o OERIN A~ D HEH
DT AEWS, Fio, FEIBAICE T DX ESLM REXROERR) O FTO, (b FWE
EZ OB E DM BEAROZOR R L L CA UL HBEEELZ LT —HONKEE b
¥ a4 F I/ A (Toxicodynamics) &V 9,
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T WATREMER S D & ST b,

(2) PBPK ETILDOFIFH

Health Canada (2018) Ti&, —#DT —# &> N~OET VOl GH i C
X722 o7272d, B b, b, 7 h® PBPK ET /VOGEHEEITFRETHD Z
ELFERT Yy MNTCHEINTIZ VT T U AOMEOBEENHBE TRV &, B b
DETNABHSITHRFES N TN L FEOH MBS  PBPKE7 L THE LA
% U 227§ POD & L THHT 27D OfEREIT 70 TldZzne LT 5,
0l PBPK €7 /v % POD HIIZEEAHT 2507 7a—F L LT, PBPK
EFTFT AT SN HEREOlRAMH LT, BEET 2 HEIZHIT 5 AKur 28
HEINTWE, 207 7 a—Fik, PFOS OIERIERRNEREIC R LT,
BIHREAORECRRDIEE G222 ENTE DD, LV HEFEZ AKur HEEE
T 5B 5TV D,

Z® PBPK 7 /M HES < AKur RN IE, M4E PFOS & R BRI L 73 i
Mz, ERIRERENSERIAZEBIT, ROYEEIEZ AT 2P EIZE
LTHY, RFNRIEE L7252 L THD, MBEOME BRI S 7z # diE, Mk
FSFE S ERBECIRND oD, SEIERESFELRHTLEE S U THREE LTS
H72DTh 5,

Health Canada (2018) Tl Loccisano ©® PBPK E7 V&ML T\ 5,
Loccisano &~ 7 A® PBPK E7 /L %% L T /=8, Health Canada
TIET7 Yy NOET N ESTVADT—HEEH L A=V 7452 L TvY
AETNEH/TND, LU, +0RT —F RN IO~ 7 ZAET /)LOiEY]
PRI ICHEETE TR b1, TOFMEITEVE LTS,

INHETNVEMHL T, FHEZIL 8 LIGE OB IREO M & O
HOWERENFEZ LIRS TWD, LT, SHEIATENS, EifEKk
O HEFREREN 7 ARur 23RO TV D (FRVI-T),
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%RVI-7 PFOS BU PFOA O PBPK EFILIZ K AHTFEE & AKUF B

: 5 Oral dose (mg/kg bw per day)

e e 0.001 0.01 0.1 1
Steady-state plasma Human 5.40 53.0 360 530
PFOS predictions Monkey 2.85a 26.6 140 239
(ug/mL) Mouse NC NC 17.1 170
Rat 0.349 3.69 36.9 368
Steady-state liver Human 20.1 197 1340 1977
PFOS predictions Monkey 10.6 98.8 521 894
(ug/mL) Mouse NC NC NC NC
Rat 4.45 20.7 195 1935

AKyr derived based Monkey” 2 2 3 2

on plasma Mouse® NC NC 21 3

predictions Rat 16 14 10 1

. Monkey” ) ) 3 2
prdernetbuel biows NN ne e

Rat 5 10 7 1

*NC = could not be calculated due to limitations in the PBPK model

(3) ERDIMEE

g OHEEREZ W TIHFO AKur 2 HH L2 & 2 A, &0 HEKRF R
BiZiiE D ARur L RSETH o722 Lnn | EOT — & BIFIRE Oligids T O
PRI OFRIE L 20155 Z & WENIE S BRI L LTI PIRE LIBSIRED EH
SBHLMHATE D Z ENRBEEIN TS,

PBPK &7 /WZ L 0 B &z ARur & B ER IR T 2B R & L
T, AKur 3SR R TIE R < MIENRR—R Lo TS 2 b ERIRIERE
MEEE LCTHEA SN WD, B MET/LTIE, 0.1 mg/kg (RE/H AR O H &
TITEFIREBIZELRWZ &, 72D PBPK 5 /UILT v FOET LIS
HINTEY, AT —2 00w b, 7y bO AKurldlEZ » FOFT—Z (12
EOWTHEHENTWD Z EERETF LN TN D,

IHHDREICHE 5T, PBPK 5 /L% - AKur OE I, sk
FFEERIE EOBREENH D EEZLNTWD, TOHEMEE LT, EKyshk
DOFEEZ EBINHAIAL TS Z & B SN AEITHE—O PKRBRRSRITK
FTHHDTIIRNI EENET N TWD,

. ATSDRIZ K HHEHETETIL (BE 16)

ATSDR (2021) Ti&, PFAS O/E< #& & (mg/kg/day) &t MBI 5 EHIREE

OMPHEE (mg/l) OREFRMEZ, 1-a2 /3= KA FO—RHFET LEFNT
HEL WD, ZOHE TIE, HIEE T, Mg EE, VA, K OVHILE I E
& (AF) THEESh D, &)U A7 L~y (MRL) OFHBECHEHESN-EEZLT
29 (FVI-8),
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RVI-8 PFAS D 1-a/X\— r AV FETIVIZEIF BT A —4

Parameter PFOA PFOS PFHxS PFNA
Serum elimination half-life?; t1.2 (day) 1,4002 2,000 3,1002 900p
Serum elimination rate constant?, ke (day')  4.95x10+ 3.47x10% 2.23x104 7.59x10
Gastrointestinal absorption fractiond, AF 1 1 1 1
Apparent volume of distribution, Vg (L/kg) 0.2¢ 0.2¢ 0.287f 0.2¢

aEstimates from Olsen et al. (2007a).

bEstimates from Zhang et al. (2013) for young females.

¢Calculated using Equation 5.

9Based on studies in rodents and nonhuman primates.

¢Estimates based on studies in nonhuman primates (Butenhoff et al. 2004c; Chang et al. 2012; Harada et al. 2005a).
‘Estimates based on studies in nonhuman male primates (Sundstrom et al. 2012).

7. AE#TETIL- FEDFELED

PFOS & PFOA OANEIREITIE E & b & TIERES B L 2 L ERF5E
2B W T, PFAS OfERE - IX<BEELZMET L2 088 L < g im i
PFAS B E O SEANE SUIHEERHE Z AW 72 ¥ Thit T g Z &0 n | Bl Kk
O ZEDFER B B MZBIT 5 POD 2B 5720121k, HAEHEHET AR
WEEL D, ZOD, ARSI X 25 IC sV CiE, RfD &0 fRiEE %2 |
H 27200, BB R 5 HED 28 4 2 FAEHEE 7 L0, 250
DOFEFANT DOV IE/ MR E ) SERE - 1 X< BERZ WG 2 HEHEET A0
HonbsiTtng,

RNEIRESE O SCIRIE M S 2 1 & 2 TMBE O AEHERHET LV AMBET 5720121,
FRIG ORT R QIR 2 295 Z &0 b RFHliicB Tk, B o HEH#FHET L
DOREFUIITH 2 & 72 < AN OFHIFEEIIC 31T 5 PFAS ORI W b7z I E:fe
FHET LV (RNEIREE T L, PBPK £7 V&2 &) M EHH FEE2MRET L &
L7,

EPA (2016) (2B TCiX, i PK 5 /b & L CRIFIMED B HEU IS INE S
R 2-a /= M AV NETABREHASIN. BE e NZBTFL227 V770 R
DENERE 2 T, BIRBRORE RN 55 5172 NOAEL 25 PODuep AHEH S
NTW5b, 72, EPA (2023, Draft) 28\ Cid, (EIEEMICE T DR, %5,
BEFLIE DB Z BT A2 DICET ANLBENTWS,

EPA (2021, Draft) (2B Tk, & MZBIT D 1-a 23—k X hETIVREH
i, b boIiEF#EE D BMDL 25 PODurp AHEH SN TWE, ZOETILE
t &2 EPA (2023, Draft) (Z&BW\WTIE, IR M ORALICI T 5 1E~1E
KETPHMEMICH T 2 HREZEIC X D MIERE DR E(L AT TE 5 2 &5
EERBL T, BENMZONTWD,
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23
24
25
26
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28
29
30
31
32
33
34
35
36

EFSA (2018) 128\ TiE, PBPK EF AN A SN, BIICLDIE BE R H 5
IREN D MG FIREEIZ DWW T, BEBRO MIGIRESRAR OB L ER L CTET /UL
STV, EFSA (2020) 2B\ Tk, BRIBRBAT. MK bRA~OBIT,
FLPIRE OZALENE T /VITIBINE A, BRI O WEMW O Mg PFAS RE O Z (L
EHETZDHLIITRoTWD, 26O PBPK E7/MZ LD, 1RO MIGHEE
EEIUTHIET DR ORFLFIREN D . BE~DII<EE (—IERE) oHtE
BITHOITVW 5D,

FSANZ TiX, 8 FEHRT — 2 2 H\ T, EPA D PKET/VENRT A= %Al
L TTMlE N7z AUC 76 FH S 72 R MERE 2 EESV T PODaep 2R H S 7
TW5,

Health Canada |23\ Cid, PBPK 7 /L CELN-MEE U X 7 FHiid POD &
L CHEAT 5720 0MEIL 57 Tidaun & L, PBPK 7 06 Pl & vz &S
DR HEM LT, (P E R EOFELGRE (CSAF) (28T 2B HEH O~
FRED I Fx v axxT 7 2y (AKur) OHEEENFHE 41, CSAF % H
WC, BB OFE R B 15 5472 NOAEL X% BMDL %> 5 PODugp 25 H &4
TWnb,

ATSDRICEBWTIX, M 1- a2 = A FETMIZED, B MBI DES
REDIM P EE L 1X<BE S OBEBEAHEES N TV S,

PFHxS OHEHEET LTV < 22#E SN THEY . EFSA (2020) OFHMT
XLLTF B, HEnirbi s, PFOS kX PFOA @t k PBPK £5 /L %&{#
ML T, 12 22 H OfFE D 1RO MR N 35 D% OREROREFLIC T
HIRFEICH Y95 PFOS/PFHXS K& 18 PFOA/PFNA ~DO R OIEL & (—HE
) BHEEINTND,

PFOS & () PFOA O{ANEEIX B & b b & TIXPRHIRIESB 7 V7 T v A
WEITRER DA HESFE DFEN S | IR AR E <R 2L (. 2]), £/, B b
(CRIT DHRNWIEDNT A =213, HEICLYRESHRD T b, o
ARSI 31T B I BHERHE T 1, BEx R RERETHE S LTSRS TW5,
D7z, EPA KO EFSA OWTHOET MIEN TS, THlE & EREO Hgic
LT NVOBEEEOHTBIIITON TN OO, T VOAMEENEE LT, @i
BRI BIGF DN/ T A —Z ORHEFENE, EFEHITE THE ST D THREEI O
HEEDIE S E R OTH RN M AT ke 722 13 < R E O %8, 22 & RIS
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PRI~ DEEEN T b TS, PFOS, PFOA kU PFHxS O H&H#EEFHZ D
W, BUIRFACIREBEMICR — SN ET ARHATE 2 L0 ) RGICIZ RN E S
Zbhd,

VI. B4 - EfFHEEIC X SR EEEFTE
1. EPA [2016 %, 2023 4] (% 25, 27, 47, 48)

EPA 1%, 8B KF OIG R EIZ DWW T, AERHICHE L ThiEREEL g S
10 SRR & LT 200 LA EOIBYYE I AR S E (HA=Health Advisory : HA)
11 FREL TS, 2016 FOFMTix PFOS, PFOA & HIZ HA #3%E L TV H M
12 HA [ ZER RSO WMETH S, D%, ZaEKE (Safe Water Drinking
13 Act£:SWDA)) (235 %  PFOS J: (*PFOA % 55— R K HIl (National Primary
14 Drinking Water Regulations— : NPDWR)) Oxtg & L, {ERWE T O H 5 i KT
15 AfE (Maximum Contaminant Level : MCL) M OV K#FA HiRfE (MCEG—
16 Maximum Contaminant Level Goal : MCLG) ##%E9 5 Lt Lz, ZD7=®,
17 2021 412 PFOS } U PFOA O MCLG EH D72 OFHliE E R 2 A%k L, EPA ©
18 Science Advisory Board (SAB) (L v =— (#tiF) Z{KHEHL 7=, 2022 4F 8 AIZ
19 SAB LV KISz LB o —fER A S U CRMT R 2 HH L, 2023 4F 3 HIZEF
|20 fli#%%E (Draft) & LTARLTHSY,

© 00 3 O Ot B~ W N

21

22 (1) 2016 O

23 2016 £ PFOS }U* PFOA @ HA B HHZER L Tl A 20 5E SUTE AR T
|24 #5547 B IR (RID+ Reference Dose) & WUBHAGEER (0.054 Likg KT/ H)
25 TERL. PFOS KU PFOA & biIX<#EZ 1 & LIZBROREIKD S OIE < BEF
26 HRELT02Z2RETHRELTWD, £72, PFOS U PFOA (%, #EKHIC
27 HFELTEY, MESNDIEKBEICLBEZELEU TS Z &b, HA X
28 PFOS }x ' PFOA OAHfE L LT 0.07 pg/L L34 E iz,

29 FENAPEDOFEAM TIX, 2005 3 HI D [Guidelines for Carcinogen Risk
30 Assessment (EPA 2005) | (232 %, 5 BfEFHMi 21T Tk 0, e MR LI
31 DAMENREH D (Carcinogenic to humans) |, e MIXLEZ L BRAMEN S
32 % (Likely to be carcinogenic to humans) |, [ENAMENRSH D A[EEEN & D
33 (Suggestive evidence of carcinogenic potential) |, [FE2SANEZ T 5 121E

41 2024 4F 4 H 10 HIZ PFAS (289 2 5 —FACEK R AIOfEEIZEV . PFOS & O PFOA (2B
TAHINEZ FEL L, fhimlc oW L Draft 02 F 320 > 7, £7-. Federal Register
25 2024 4F 4 H 26 HIZEEL S, MCL KT MCLG IZZH L7202 72(B M 262, 263),
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EHRMAAE LT 5 (Inadequate information to assess carcinogenic potential) |
(33 AMEClE 72y (Not likely to be carcinogenic to humans) | @V AT
SELTWD,

@ PFOS

PFOS DOFEFEMEIZ W TiE, Luebker 5 (2005a) @7 v b 2 fitfCAELHE - F/E
ERER T O IREMWIZ I 1T D IREIGININHI 2 RHLIZ, NOAEL % 0.1 mg/kg (K
/HE L, HED [Z#t% L72 NOAELnuep & LT 0.00051 mg/kg {KE/H (510 ng/kg
(KE/H) CHEH L, RrEFARE 30 (FEM A MEEMR A 3. FNAiEINRE%E 10
& LTHEHE) T L TH72 0.00002 mg/kg {K8E/H (20 ng/kg KE/H) 7 RfD &
Shiz, THUCHESE, HA X 0.07 pg/L (70 ng/L) LRESNT-, 2B, EH
W2 TlE PFOS IE< @& i = L AT o — Ul & OR#EOIE A, eth Dt
NOIKT, +ELOERERAD ., A A KEES A BINLIRD A & OBIENH
HEINTED RBIEFHED DI T & | B D ASHE R - BR E EliL T 2
&L RIS ROAR—ERH 5 Z &, FEOIXEE L MHPRE & OBEN AR
HTHDHZ L, EOBMNLERINICED SO TITRW & S, Bz
s RED &8 STz,

PFOS DFEMAMICE L Cid, EFMIECTIiE PFOS X< FEICL D MR A
PEICE MR BE N B D TR E L, BB Clx 7 » SR AR
B THFRB R O HUR BRI IS (RICHRE) 232y e — LB S & TR S,
[REBAMENH D AIEEMENH D) & STz, BB W CTHERICERIEA
BN Z e, BRAAO—T T 7 7 Z—ZEHHEN TR,

@ PFOA

PFOA OFEEEIZSWTIE, BB 5 PBPK €5 U > 712 & 5 HED
OFEHICHE L7 H D% EIR LA L7= Candidate RfD o F17225 , Lau & (2006)
D~ 7 AR - FEATERER T O IR O & O% G FE i OB AL D
PAORED AR O PR EVEE 2 ARMLIZ | LOAEL % 1 mg/kg RE/H & L, &+
S = (HED)— 2 #2% L 7= LOAELnep & LT 0.0053 mg/kg {K&E/H (5,300
ng/kg (AE/H) ZHMH L., RESEMGAEK 300 (FEE A MRS % 3, FENAHEE R
% 10, NOAEL Ti372 < LOAEL Z W% Z &2 X 5 ANHEFEMSAE A 10 £ LT
BH) TBrRL TH72 0.00002 mg/kg AH/H (20 ng/kg fKHE/H) 28 RfD & S
Too TAUCHSE HA X 0.07 ug/l (70 ng/L) LREESNT=, 728, EHFsE
TlX PFOA 1< B ONMIER 2 L 27 v — LB, G EESE o, v 7
F AR . HRIRREE | Ak i M QMg ) R E & DBFEE DIE D, FF
BBAKOEEDA L OFELZRET L2000 H o720, FRTHADOFAIL, &
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REZSETHD Z L, MoERF 28R LU T nZ & FEEREOIX &
EEMARE L OBENARHATSH D Z EOHEHBANL EEMIZED B DO TIEAR
<WhEEh, BERBROmANG RID 2085 - L LI,

PFOA DFENAMEIZE L TlL, EFP2E Tl PFOA OEREIZ<FEICL VG
BN AL OBENRL IV, T v & T ERER O SCHR 2 57 CHF
fige, IR T RIS B AN EZ R LI &b, [RB AN S 5 ATHEMEN
HbH| L, BNAAT—TT7 77 X —%0.07 (mg/kg/H) EHH I,

(2) 2023 FDOFFE (Draft)

FEFED ARBZ DN T ORI Tl B8 & O@EWallR o BLASET S i
. FEREBW~OFEITE P LT 2~3 iRERAB/BTHATVWD 2 L E
B & v @ PFOS kU PFOA OB RE<E 252 L v FOMER
FEIXEROIRSEREZXML TWDHZ &G, PFOS KT PFOA & 2% “#i)f
FRICHSE RID AEHIN TV S,

TN AEBIZONTOFHECTiX, PFOS X *PFOA & H12, Tt BV T
MIXHLBZEOLLSBPAMERH D & INTZ & L OHNAMEOBIEICEET % 1F
WA+ THLHZ EnD, MCLGIZ0 (Bu) pg/l EREINTWD,

—J7. BEPKO BEEE L L CTiE. BRE. WIEEOEF B RER R RKIHY L~ L

(MCL-—Maximum Contaminant Level : MCL) & L C, PFOS, PFOA =i %
AUZDNWT 4.0 ppt (4 ng/L) EREINTVWS (Federal Register 2023),

@ PFOS
a. ERELAEE
PFOS OIEHEK TOIXKBEIC LV BHICZ T L7 ¥ M AL L TEFR
£ 0 458 (FFRRRE~ DB, S R ~DOFEE DIE R ~DREE, BE~DY
) ZBBHL WD, TRHOFMNG ., BENTEL T2 OKHAKRE
(Wikstrom et al. 2020) (ZB89 % BMDLsgp (7.7 ng/mL) 2(ZHESEHH I
72 PODHuED TH % 1.13X 106 mg/kg {AH/H (1.13 ng/kg KH/H) K U@IiEHR
a L AT a—UEOHE (Dong et al. 2019) (2§95 BMDLsrp (9.34 ng/mL)
BIZHESEHH EN 72 PODurp T 5 1.20X 106 mg/kg (AHE/H (1.2 ng/kg A

2 HAERMAE N 2,500 g A (KHARENR) &7 28GR IEE < BExFIEEE LCEE L7z 2018
HEORKAERGHIB T 2EE (8.7%) MHIBFEIU A7 & LT 5%EMLIZEE (12.9%) (2
2% LB E - PFOA A D 95% S %8 IR,

8 MiER I L AT o —/LED 240 mg/dL (7 A U B OGS S HELE T 20 » M4 7 1E) 2825
ANDEIENIEEL Tt BREL L CRE L7 NHANES 5 —# (1999~2018 4F) BT 2 EIE

(11.5%) 2HibFl U A7 & LT %M L7IZEIE (16.9%) 12705 LR S/ PFOA R
D 95%(5HE T FRAK,
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[H) ZRILE U, FENAMESEAR S 10 TR L2 <CRMD-L LT 1X107 mg/kg (K&
/H (0.1 ng/kg /K&E/H) % Overall RfD L& H L TWD (XVI-1),

Budtz-Jergensen

- and Grandjean 3x 107
Anti-tetanus (2018, 5083631)
antibody

response Timmerman et al. 2% 107

(2021, 9416315)
Immune 2x107

Budtz-Jargensen /

o } and Grandjean 2x107

Anti-diphtheria (2018, 5083631)
antibody
response Timmerman et al. 1% 107

(2021, 9416315)

Sagiv et al. 7
(2018, 4238410) 6x10
Developmental Low birth weight 1x107
Wikstrém et al. 7 /
(2019, 6311677) 1x10
1x107
Dong et al. 7
(2019, 5080195) 1x10 \
Cardiovascular ezt s 1x107
cholesterol
Steenland et al. 1% 107
(2009, 1291109)
Galloet al. 7
(2012, 1276142) 7x10
Hepatic —— Elevated ALT 2x 107
Nian et al. 7 /
(2019, 5080307) 2x10
. Health Outcome
Health Outcome Endpoint Study C(anr.:d;lc(ia}:aR;D Specific RfD (31 vel:(alllgli;
g/kg/day (mgikg/day) g/kg/day

KVI-1 PFOS M RfD :%%E X ¥—L (EPA 2023, Draft O Figure-4-4. Schematic
depicting selection of the overall RfD for PFOS ##5#)

b. EHNAFE
BEFOHMA TEEPATMNZEC T B LRWVFHERERS>TWVDLEHDOD, Ty
N HELZ F5 1T 2 A e JER e e ONIT e L2 B9~ 5 Thomford (2002) & UF Butenhoff
5 (2012) OHRIZESE T M LBZOLLBRAMERH D) L LTWD,
EREFEOMATIERNAAT—T 7 7 7 X —HEH OO EEN 2 FHhIC
IR THDH E L, EilFed Thomford (2002) K O Butenhoff & (2012) D)
MEBRDIMEANOHENAAT—T T 77 X —% 39.5 (mglkg/H)1 EHEH LT
Do
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@ PFOA
a. ERVAEE
PFOA DEMEI TOIXS T LV GBUCZIT L7 DU M L& L TESSE
KU 4 (FHERE~ DR G R~OE LE R ~DEE, FiE~DE
) ZBHLTWD, ZRoodinG BEPSTEL TWLOF E b DILiGHE
GREBURM O T (Budtz-Jergensen and Grandjean 2018) (2495 BMDLo ssp
(3.47 ng/mL) “4|ZHSEHH 7= PODurp T&H 5 3.05X 107 mg/kg {KE/H
(0.305 ngkg AEH/H), OFEboMiEy 77 U 7 HRli oK T (Budtz-
Jorgensen and Grandjean 2018) (ZE§9 % BMDLossp (3.32 ng/mL) 451235
THH &SN 7= PODupp ToH 5 2.92X107 mg/kg (K#E/H (0.292 ng/kg AHE/H) .
QOHAEFRHMAEDOKT (Wikstrom et al. 2020) (ZB3 % BMDLsrp (2.2 ng/mL)
467 FLS X B H S 472 PODuep TH 5 2.9X 107 mg/kg AHE/H (0.29 ng/kg (AHE
/H). @ijER= VAT a—/EOHEI (Dong et al. 2019) (ZB83 % BMDLsrp
(2.29 ng/mL) 47235 EH &7z PODurp TH 5 2.75X107 mg/kg (0.275
ng/’kg (KH/H) KRE/BZBMLE U, FEAARHEFLRE 10 TR LT RED-ZE-3X
108 mg/kg AH/H (0.03 ng/kg AH/H) % Overall RfD &3EH L TW5 (VI
-2) .

44

45

46

47

Grandjean © (2012) |2 & YV 7R S4U72 ME HUAR G JRBTAAG 75 46 23 0.5SD X 79 % PFOA i

TRFED 95% 5 #H T BRAE,

Grandjean ©» (2012) [Z X W /RSN fgGHy 77 U 7 HuRM 434025 0.5SD 1K 3 %5 PFOA

MTETEEE D 95%(EHE T FR1E,

HAERFARE S 2,500 g K IKHZAERER) L7 2EBANIEE BxRREE L CRE L7 2018

HEORKMAERGHIB T 2EE (8.7%) MHIBFEIV A7 & LT 5%EMLI-EE (12.9%) (2

725 LEH & PRFOS IR D 95%(5 8 T BREA,

MiFk =2 L AT 1 —/UE) 240 mg/dL (7 A U B OIEHE S HELET 20 » 471l 2825

ANDEIENIEEL Tt BREL L TRE L7 NHANES 5 —# (1999~2018 4E) BT 2 EIE
(11.5%) 22D Y 27 & LT 5% L7=ElE (15.9%) 12725 LR &7z PFOS R

D 95%15 #H I FRAH,
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Budtz-Jargensen
and Grandjean
(2018, 5083631)

3x10°%
Anti-tetanus
antibody

response Timmermanetal.__,

-8
(2021, 9416315) 3x10

Immune 3x108
Budtz-Jargensen
and Grandjean

(2018, 5083631)

3x 108
Anti-diphtheria
antibody

response Timmermanetal. ___

-8
(2021, 9416315) 2x10

Sagiv et al. 1x107

(2018, 4238410)
Low birth weight / 3x10% 3x108
Wikstrom et al. 3% 10°

Developmental

(2019, 6311 677)

Dong et al.

-8
(2019, 5080185) — 3x10 \
3x10°%

Steenland et al.
(2009, 1291 109)

Increased total
cholesterol

Cardiovascular

5x 108

Galloet al.

- -7
(2012, 1276142) 2x10 \
. Darrow et al. 7 7
Hepatic — Elevated ALT (2016, 3749173) 8x 10 2x10

Nian et al.

&
(2019, 5080307) . °x10

Health Qutcome
Specific RfD
(mg/kg/day)

Candidate RfD
(mg/kg/day)

Overall RfD

Health Outcome Endpoint Study (mg/kg/day)

KVI-2 PFOA M RfD %% X ¥—.1 (EPA 2023, Draft ) Figure-4-4. Schematic
depicting selection of the overall RfD for PFOA % §5&)

b. ENARE
t h TORE A (Vieira 2013, Barry 2013) M OIS A (Shearer et al.
2021) WNZT v DT AT ¢ v b fifafEA A, BERED A IS K OV iR
JE/ FFAM i 2454 (Butenhoff 2012a., Biegel 2001, NTP 2020) D& RIZFES & |
e MZXLBZELSERAERSH D] E LTS,
FiRFEDO B MZEBIT 2B MR A (Shearer et al. 2021) OFEIFIZEES X 3§
WA —F7 57 H—% 0.0293 (ng/kg/ )1 L HH LT\ 5,

. EFSA [2020 #] (/1)

EFSA (X, B TIHFIET 2 PFAS I X 2 EICB T 2 B2 E R E% 2020
FIZARLTWND,

R T b 2 < WG SN BIIITIRE & O & FRRALVE L ~DR
BT, Fo, TRHORELD HIERVARIZE WD TRE RO E~ D FENE]
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BHINTNDHELTND,

2018 FIZAF SN A O PFOS LT PFOA (2 L 2 fd e B B3 2 B2
HRE T 2 @R BT BT 2 AR ORHIEE R LU T D 4 2% PFOS
X% PFOA OEAER 2B REE (critical effect) & L, 209 bifliKRa L 2T 1
— VEDO#INAZ = RARA > b & LT PFOS @ TWI % 13 ng/kg {A&H/iEH. PFOA
® TWI % 6 ng/kg (RH/MH & HH L TW\5 (EFSA2018),

- ER I VAT 2 — UHEOHN CREROBIREE LR R Y R 7 O A R~T)
- IMiE ALT fEO BFROEM (L~ O R Bk oahiRpift M Bo U 2 2 0

A i)

T 7 F RS OPURE DY (SEREREOIR T 2~ 7)

AR B D Tl (2,600 g RJili DR ARE D U X7 LFRROTFEKD Y A

7 ISEEINT 2 FREMEDS B D)

2020 FEDOFHMETIZ, ZNHDOT Y RAKRA > bD ) bifliE#a L A7 v — Ul
Bz >\ Tik, PFAS EIRAEE & b ICBIFEER =T, 2»>, a2 L A7 r—/1fk
HHINEH R OWELE COFWIUEBEI LD Z LITitiv T %, BRI OE A ZEH
M5 PFAS & a2 L A7 a0 — LORMIZIEOMEEZ 726 L1525 & LT, i
ERa L AT a— /HMEOHEINC I T 5 AEKF Th L AletE 25 L T\ 5, 238
EEETOMERRGH D00, REERICAHEE HDHZ L6, HBGV O
BILE L THiER = VAT v — UHEOEEIN Z T2 2 & I3 TR &l S
niz,

Flo, —REFERMZEIC T S MTE ALT EO#HEINE, el ©HE T 6T
WDN, —RERIVIZDDIZEWIES BAE I BEEIX S BFEDIZ & A L TlEEl
HINTELT, Gallo 5 (2012) OEEL SN TWDHHFRICEIT 5 IMiE ALT i
OB KR E o miERE (PFOS &1 PFOA T 30 ng/mL) TR &
720 HESHBRO ERH&E TORMIE ALT [EOEMPABEE SN T > hiE T
DRBFEREFELTNDHELTWD, ZORHEIEMENS, MTE ALT {3 E
K2 (critical effect) & A7p IR o72,

AR RHARE O RN DOW TR, BATOMFEIZIB W CREIRBERA b S i &
LTWDD, R T 28T 5 LAREIK P g/ s <720 | IBTER e BRI
EEREIIAH T, TNETO LA, PFOS XX PFOA IZ<FEIZXL D FOIKH
ARE I (IRE 2,500 g AKi5) OFNIEG OIMZ R IEHUIIZE A E7RNE LTINS,

1 FRR AR AR L R E DR T IC oW T, BB CL<BIEREIN D L 0D,
P2 ZE T PFAS 12 < & & i i HRR IR AR LB R RE S HRIRFERE D 281k & DR
B Z FITIT BT TR E LTS,

EFSA 1%, 0J& 21269 5 2EITE L b b Ol 5 Tht bR ML E TRlE S
NTHEY | #HHD PFAS M OBEB O THE SN TV LTZOBRETHDL L EX
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BNIZ LD, IOBEEQRYEL L THRER~OEZEIN L, PFAS Ol
1T-72,

7z —iEEOT EHIZEET 5098 (Grandjeanetal. 2012) TiX, Y77 U7
KOG ROBINY 7 F HFRERTO 5 Al 5 MiE PFOS. PFOA &KX
PFHxS OGFHREE & 5 N 7 BRI 1T 1BINY 7 F o Befite o Hrikfh o
FHCAOBEA RSN TR Y . EFSA @ 2018 0l TiL. 5 ik ifiiF PFOS
TREE 2R L C BMD 7 /L 05#H & 3, BMDes 13 11.6 ng/mL, BMDLgs i 10.5
ng/mL RS, LarL, MmiE PFOS BED 0 DA D BMR Z4Mii L Tk
id 2D TIEZR<, ET VU v 7 FEZB W TR 0248 OHUA Tl 2 5 RHE &
LR LIz iz L, SMESEN MR H o7, £72. 2018 FOFEHMmIC
B TIE, PFOS & PFOA D% 4 OFMEE Z OIEMMEFF S+ B ST
Mo TZmREMEN B -7 Z Lv6 . PFOS & PFOA IZOWTERBIO TWI N EH S 4
7=

2020 FEOFHIIC BV TR, HEOSFHmICH72 Y | 2019 F12 EFSAIZ LD A%
S 172 [Guidance on harmonised methodologies for human health, animal health
and ecological risk assessment of combined exposure to multiple chemicals| (Z
5% PFAS OALRRE & B R OBERIME 2 #7772 Mixture 7 7' 1 —F 23 24 T
%L LT, PFOS, PFOA, PFHxS X Ut PFNA O 4 ffo> PFAS D9 588t
T o) &% L U CRHMI ATz,

INHEEEZ T, R VIZBIT 5858 (Abraham et al. 2020) (ZESW Tk
D 4 FED PFAS RE L 27T U T KOG R OGN D BEMIZ ST BMD +
TV T EI{To72E 25, BMDL~BMDU (Z¥ 75 U 7 € 17.5~46.6 ng/mL. %
EJE T 18.8~56.3 ng/mL E R I, TbDOFEED 9 Hig H K BMDL %8
Td5 175 ng/mL # LT PBPK 5V o 7 24T\, 1k~ 12 7> H W23l
9% 35 EREBLD 4 D PFAS O — HEHt&E & LT 0.63% ng/kg (RKE/H R L,
7R T TWI % 4.4 ng/kg E/A L FH L7z, ZAUTH YT 2 BB O Mg R E
1% 6.9 ng/mL &R H X7z,

3. FSANZ [2017 £, 2021 &£] (B8 32, 194)

FSANZ IZ. PFOS., PFOA K O PFHxS O ¥ — REEE% 2017 FEI2AFE LT
W5, 2021 FFI2iE, 2017 FEOFHHETIIZ B S h - 71 F PFAS &1 & o

A~ D RO BRI DT RO L o — I 2 Wi E 2 A
KLTWD,

48 BMR & L CIIRIHREED ) & He U722 b 5% MEERNIZH WS TV DAY, RIS DRI K E

WZ EEEZBE LT, 10%EHEINT,
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(1) PFOS

S TlL, PFOS IE< 88 &bk~ Zpfdtiesg 2 (MAERHAE, ik =a L 2T
0 — /Ul SRR A L OREMENHE STV DH D, D% OB T—
BN, —HOBEINTEEBOEYFERICEMBOLE LTS, F
7o BN BIE, PFOSIEKEL H LW HHON A & OBENEZRT L9
RGN DO H DAHLUI RSN TRV E LTND,

ikl Tld, PFOS Ofk 0% 5358 Tl 2 22 leies & L7 R oSk
AR EN TR Y, BEFRAETR & U CIEFRAEAE RIS RE 5 T E e,
ez ze b e ML PRt iR~ — h — DN G Eh s & L5, £7-. IE
HBNEEPBE SN OHEZBE A 5mHED PFOS X7 v MR AZTHR
L. BRx 72 BB DS O NGO B A (weight of evidence) 75, %
AR = I FE B E A C L > THE U D 2 & PNl b 5 OR
BEENTWD ELTWD, RIREOHAER~OFM®EIT, A5H - AT 24158
IZBWTRHRTENE & FIRRE X2 TOHE CTBIZE S, BAREITEHEIC
B2 WO HARHKRE L O A% O R E ISR S 26, mAEICB TS
HEETEZIKIIDIE>TEY ., 7y FCIEHIRBES O FIRILE, ~ 7 A TIEE
HETORMEREROEMNBILEINTZE LTS,

b, FSANZ X TDI @8k ofE Rl ESWTHET A2 L &L,
Seacat © (2002) ®OIfr MERFICHIT HHEMEFER, Butenhoff & (2012)
K OY Thomford & (2002) @ T v MIEBT D 1EMHEMRER & O AN RER .
Thibodeaux © (2003) &X' Lau & (2003) @7 v MIEBI 234 FERERIE O
(= Luebker & (2005a) (Z&2 7 v MTBITD 2 HAVATE - FAEFMRBRO
NOAEL 725, PK €7 U 7 (IVI. 5. FSANZ I X2 H&EHE)) IckoT
HED Z% H L. RieFtaiiz 30 (FEM AESRE L 3, BN AEIRE A 10 &
L CHH) & LT Candidate TDI Z#H L T\ 5 (EVI-1), Zhbo 9 bixd
&\ TDI 1% 0.00002 mg/kg AH/H (20 ng/kg (KE/H) ThH-o7,

#VI-1 PFOS @ Candidate TDI_( (/2 32) 4 & IZ/ERR)

) HED POD Candidate TDI
B )l e
(mg/kg (AHE/H)
FEC N, AR EE D
JEE &N, ATlEs PR
L
Seacat et al. 2002 W) N EIEL 0.0031 0.0001
— /L
Butenhoff et al. 2012 - JET A e R Me OV ZE faq b A
| Thomford 2002 HEZ v b | o 0.0007 0.00002
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Ll 28l
M= > b iﬂ;iﬂ X R O A 0.0037 0.0001

Thibodeaux et al. VRENY) BRI IS ERE
2003 / Lau et al. 2003 DO, IR

B« hED

HEZ > b 0.0013 0.00004
it

BB - N K
OMEEI R

Luebker et al. 2005 a | M7 ~ b | [REW  (RERD  FiEE 0.0006 0.00002

iE (LLEF1), (RERD
(REHNANH_(LLE F2)

(2) PFOA

JEFRETlE, A I =X LFIAHTH L DD, PFOA X< # & Mjfik =
LAT7a—/L LDL 2LV A7a— L kO NY 7 Ut U NME, 4R MEE Y X7
WONZHARKREKRT Y 227 ORICIEORBE N H 5 AlfEtE 2 R L TnH & LT
W5, =T, DAz BT OMEZBEOGUIIT— BN 2 A2 L LT
W5,

NEEARE K ORI~ O ZIZE LTk, & MBS PFOA 1E< 8 & ik
AL A7 r—)L LDLa v A7 ue—L KON 77U Y NMEOIEDREMIX, B
MFRBRICB T DT EFIE LTV, £72, PPARa 7 Z =R MIxf L—iMIZ
TREINLAGZELVOFATLHAE LTS, £/-, #F. PPARa 732=X
NMIT > BEIZ B W AR K & PR E OB 2N E2 5 XL 23 2 &
B FHEAE D ZEME XATEESE Z B VRO G O T B BN TG SO & 78 .
b hO#EMEETHT 56O TR (FREIT PPARa 7 F =2 MIZ X 2 AT
JER LK OHFEEHEINCEIMERNH D) ESnTnWb, 2O Z &b, FSANZ I3,
NOAEL X% LOAEL Z#E9 % HHTIE, > 5EIC BT 5 AFIaZE M 8
FED T2\ R FR X TR EE B O BN & R B & U TR LTy,

o B LTI, NTP (2016) OB Tid PFOA 1% PFOS L [AlffE M
TR B L RIET LHEE S NS R LTV DA, <~ 7 ADORERTIX PFOA 73
TR Dan'E OZME & MR E b A Sl & T ReEEN H 0 | RHE TITHUR
(ZRE DRSS A R D ATREME R S 5 Z AR ERTVD E LTS, L
7> L. Drew and Hagen (2016) (X VW ranzkoic, 8BoTr —4%1ie
N DOEERZ2 Y AT T W DITIT 0 7B REMEDS 72 < BRI H AT RE 72 % 5
97— %1%, PFOA 1< #& & & M OERRIICBIE O & 5 i iliEiER & oo
KEBREHENL T B ICIEA T THDH E LTS,
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23

5, Butenhoff 5 (2002) O =7 A H 2 L 53ER49, Perkins ©
(2004) ©Z v MZ X HEERKLK N Lau & (2006) O~ v R L 558 TDI O
EHIZHE LTV D ST, KBk NOAEL 7»5 PKE7 U 7 (TVIL
5. FSANZ (2 & 5 &HRT)) (k> CTHED 25 L, FeEFEHREE 30 (FERH
RS A 3, N AHEFERHE 10 & LTHH) & LT Candidate TDI % %
HLTWD (RW-2), Z1bH 095 B bW TDI % 0.00016 mg/kg fA#E/H (160
ng/kg (K#E/H) Th-o7,

RVI-2 PFOA @ Candidate TDI ( (388 32) #+ &I1Z4ERL )

HED POD | Candidate TDI
AR EL7ET A
(mg/kg AEH/H)

HEEEF TN,

Butenhoff et al. 2002 v | KIER I, (R 0.014 0.00047
~D P

Perkins et al. 2004 Z v b | ARE RN 0.013 0.00043
R &Y« G JEAE

Lau et al. 2006 <17 A ey 0.0049 0.00016
. 3(@2 é > A

Lau et al. 2006 ~ 17 A KB« (R il 0.0276 0.00092
SNl

(3) PFHxS

PFHxS (Z2oWTid, BHEOHE AR TEFZOMANTE L TVDHT0,
PFHxS ® TDI #fETHZ ENTXRNE LTW5D, HE=HHI BTV THE
— A 72 3mSR Butenhoff & (2009) @7 v NI K A28 /E5H - 384T
Ml ¢, NOAEL (38l (o A) T 3 mg/kg (KE/H, 2T 10 mg/kg {KEH/
HToh-olz, Wi, IMAEIEDORE 28RO NOAEL IZ S5 56, 1E<
#E~— Y (margin of exposure : MOE) % 100 & 9 UL ZEA~DOREIT
Dl SNTWS, PFHXS O b2 afxx7 4 7 Adk @)L TRE
SERDZEPSBEERNIHN LN L NMEFEBETH S 100 25 Z & Tl
t NOWREEZRET DIZIEFEA T THLIAEERH L L LTWND, 2D,
PFHxS & PFOS O#EELIFBI L T2 = L0 D7 < & 615112 PPARa
7 I =2 MERAH &5 . PRHxS 12 PROS @ TDI % B & it & L Cil
Adsz s L, ZiudAsrinoe N OEELE R#E T A Tchb L L LT

499 Butenhoff & (2002) OHFFETIIH =7 A VP IUIZEBIT D TFIREREOHEINI T X TOHET
BE SN0, AR EZICOW TR EHAE T UNEEN 7 < HIR IR IR 248 O
FHRRFHIREILAN 220N 2 2 936 . FSANZ Tk PFOA 1Z< I L 2B L I 3MRR L TR 57,
JH i B DN A B L U CRE T 2 HHIY R Oftae & 138272 5T NOAEL Z e L T
W5 ELTWa,
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5o Fim. EBEOEHE LT, BN LOEREAHATESY 27 HE (Risk
characterisation) DOFRIZIZLRSFRY72 7 7 —F & LT PFOS & PFHxS #&&ft
LTEZDHRELELTWES,

(4) BERRIZE TS REZEICET 55T

FSANZ 1%, #2261l PFAS B & U 7 F itk o )s
JEZE DFEFAR T K OV E o0l UM U V2 %t 9 2 sz M D b A= S s
% & ORE KGR BRE O SHILAER R SN b OO [N EBIR & ST
THIEFATITHY , RS NI EEN G TR, A T A SUTHIR
LD bDTHDAREMZRINT D Z LN TE ARV E L, B Tl fEiigi
PFAS OERM Y A7 GBI 2 EE /e RARA > b & LT, @Y Tl
ELTW5,

4. ANSES [2017 £] (B 33)

ANSES /. PFHxS O A #EIMKEKIC KX 2 HF TS RE (Valeurs
toxieologique-deréférenceToxicity Reference Value : VTRY) OEHIZEIT 5 E A
A 2017 FlTAEK L TN D,

PR CIE, < ORANRE SN TWE L0, 2 b &AW T VTRV %
HT 22 &I TERVE LTS,

B Clx, A5 - FAEFIERR & oA Y o AR I 53R (Butenhoff
et al. 2009) @ 1 D %47 PFHxS OFHliIZEN STl Y . Z OB TIZHRIR

(FRBRAER e ONETERL) & Pl il sl 55 5 & OVFE e B B D00, MR AR R . ALP
M) ~OFBENRINT, TV I MERRT AT I 7 a7 ) oG
ZIiE a2 VAT r— L kN 70 &) RMEORD HBIE SN TWNDHR, ZbD
AL OFMEFLE TR NE S & LT 5, FAIRIRIERIZOW T, EAR
FERERd STz, VTRV ORRLL (T2 5700 & LTV D, ATlE~D %8
[Z DWW IR R EE S < 2o oo Il & OHEERBEICBEET 5 %< D
WS PFHxS OIX< R ICBIZR SN D 2 & L. PFAS W TR B MFZEREA TV D
PFOS & U* PFOA TIFEMWICK T DRFEMERH L THY . & FTHZE DA REM:
PR TERWI L ZZETLOMENR DD E LTS,

INHDOHMANS, HFif~DFBEEK/2E (Critical EffectEffet-eritigue)
ELTEIRL, ZOBR & BRI EZEMICEMA %D 2 & 2B E LT, VIRV.IZR
bV fEIE#EMEE (Indicative Toxicity ValueValeurtoxieologiqueindieative : iTV)
Z%H M3 % L L7, Butenshoff 5 (2009) ®#HEI1ZH1)T 5 NOAEL (1 mg/kg (A HE
H) %Z HED (24 # L 7= NOAELnep % 0.289 mg/kg R/ H & HH L, RHEFEIRER
Z 75 (FEFI eGSR 2 2.5, TN NHESEMRE 2 10, ARIBVERE) DBV A~ D
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BHUEIA 3 L LCEN) & LT PFHxS 0 iTV % 0.004 me/kg (Kf/H (4,000
ng/kg KE/H) EHEH LTS,

5. Health Canada [2018 &1 (B8 34, 35)

Health Canada |Z., PFOS } (! PFOA (Z[4 25 h T Z B K KEHA RTA >~
DOHFASCEICB O CTEEE (HBV-—+—Health-based Value : HBV) Z3&EH L. 2018
FEIZAFE L TW5D, PFOS KU PFOA @ HBV SHICES LT, E5Rar5e i3 Eh
RER T SN2 TDI Z 8k KIERE (1.5 L/H) TH L. PFOS T PFOA & bk
T<TEE 1 & LIZBEOBEIKD G DXL BEHFEGHED 0.2 KON DOFEERE 70 kg
ERLUTRELTNS, £72, PFOS X (* PFOA O BT A L TEZLND
ZEND, WEORERE (EHE/MHBY) IEFT1 282w E LT
a3

(1) PFOS
Health Canada TiL. FERDA A L BN AEO A %2 77T THRET L7223,
Z v MO FEEVICESERE LT-IERNAZZE D HBV 1X., B AEEIC
HFLTHOHRMETHLELTWVD,

® FEERHLAEE

FEFIFEClE, BT - B AT (MR T R OVEREIORIE) | HEmtE (H
ARFARERD) ROEREN (PURREY) & OBREN LT, WT b5t
THA v AT A, RIEFOBENH, HBV HIHZIEI A5 & LTn5,

TR ClE, R BIERWELS B LNV TR SN R AT~ U7 AR %0k
K TH o Ten, BER~OFEL, BR[O NOAEL & LOAEL (& —E M 72
WIZEROBIZE SN P~ ORBEBROBEN DR AHEETHL Z 0D, TR
H72 V) 2 7 G-l B RSN S dvTc, SefER B LA Tl HARWIE K B LV BIT D
AT, T v MBI ST FEERZYE (Butenhoff et al. 2012) Toh o703,
U A7 GBS 2 EEREE L Seh oz, A URBRICB W CTHFERZ D
RO P& THEE SN ALK, AFERE TR EISRREE THh 5 rl6E
PN 56 DO A DOMFFECm &I < 85 THIEE Sz L0 Ak r o 2
ERITZ0DFE L L TEE S, Butenhoff 5 (2012) DA IZIT 2 iFHIE
JER2: POD OB MICHWOZ, £/o, v, 7y NED~ T A TRIE I
FORIR A LE > L-L O (FIZ TS KON T4 EOIKT) HEEREE L S,
Seacat © (2002) OHEITIIT D HARMEA/VE - D2 POD ORHHIZHW G
iz, RSO ORI~ DOFBENE U 2 0 L FERDOIX @ LV CiliERa L AT
m—/L, HDL 2 VA7 e — WV kO N) 7 V&) MEOED bEIE IR,
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PRIEEEMEIC R T, JEF TSR 2 L AT o — LBIR L b A% BEOR
—ENRH T LRI I WO TR B ROLBIRBFIE Lo 7z
ZENG, BEARFHEIZITOT, POD 2HEIHT LS LiIXTERNEL T
%

Z 65 Butenhoff 5 (2012) (281 5 AFHIIEAE K © NOAEL (0.021 mg/kg
KE/H) Zb NMEMAEIZZR L7 PODurp % 0.0015 mg/kg {A=E/H (1,500
ng/kg (KE/H) & L. FHEFESRE 256 (FERARHEEMSAEE 2.6, FENRHEESEE
10 & LCHH) TEL < TDI % 0.00006 mg/kg KE/H (60 ng/kg KE/H) &
BHL TV, R, Seacat & (2002) (Z351) 2 FIRIR A £ (LD NOAEL
(0.03 mg/kg AH/H) %t MEMAEIZZEH L7 PODurgn % 0.0015 mg/kg (&
#H/H (1,500 ng/kg (AE/H) & L, THEFEMRE 75 (FERIAMESEMRE A 2.5, TN
AHEFARE A 10 BB~ DEWUR A 3 & L CTHEH) TR L T TDI % 0.0001
mg/kg (AE/H (100 ng/kg RE/H) EHEHBLTW5D, Ziud >0 TDI O
FIZEFEETH L3, KV IERWIFRIFAE K 2 PFOS @ TDI OAR#ALE L7z,

FEE R A S L1, PFOS Ofkcklk o HBV % 0.0006 mg/L (600 ng/L) &%
HLTWa,

Q@ HHMATZE

FEEFZETlx, PFOS & 23A (B AL FLEN AL FEED AR O A2IK)
DY A7 L OREMZ RIFEUIN OB BN H DD, ZDEBIIARHEN T,
I BT DIEBIEL D DT S| ZhE BINH DOBIRAAL 7 AEORFIZ LY | B
W72l EIRET D2 LIXTE o7z,

il Cid. PFOS THE— B M:FMER (Butenhoff et al. 2012) 23\
T, SD 7 v N CHfig,. HRREE IR CIEE N BlZE S vz, PFOS I L 5 @
DFFEFIIESHASI N TRV EDD, ZRETICELNTWSE R TIE
PFOS 3L RIFHENAMTH D Z EMERBENTWND Z EnD, TDI 7
n—F (RHEIXBRTOIRBIMEIC L DHEE) 23 HBV OE I b iEY)
Thod s, &b B LTEHERISERZRONADOT Y RARA V&
AffEE S L, BMD €7 Y > 7 2@H 3% 2 & & i, Butenhoff & (2012)
2B 57 v b OfFHIEES > BMDLio % 0.276 ng/kg fAE/H EHH L, B B
S (228 #8 L 72 PODuggo % 0.028 mg/kg {AH/H (28,000 ng/kg A/ H)
&L, NHEFERE 25 GERMNAMEBORMERK & FME) THRLT TDI %
0.0011 mg/kg AE/H (1,100 ng/kg fAE/H) R LTS, 512, FHAS
RAa2 b Lz, PFOS #cklk o HBV % 0.010 mg/L (10,000 ng/L) & HH LT
Do
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(2) PFOA

Health Canada TlX. FEFEN AE L N A BO MR % 75 TR L7225,
Z v N OFFIEIERICEE D X3 E LT FIER N A EO HBV 13, 30 AREITXK)
LTHt+oRfETHDEL TS,

®© ERILAZE

JEFESE Tld, PFOA DX < #8 & 5% R O R 2o AERAE O 2, IFE
Ta e DAL DI DOMEEERZ O U 2 7 #IOBEA R L TWAE DD, BT
YA AT A, ERFFORBELZPR L ENRNZ 0 n | EFEND
POD #8 M+ 5 Z LIXTERNELTND,

TR T, LIV B LUV TR SN BT R B ~ D 2

(FLERFERERIE, T ENOT A b a7 URER, AR < 8 L7l D K E
ZAL KR OBRIREIE) Tod o 7oh, HMRFEEERIEIC OV TR OFEE A REDFEHLA
NIRRT 2 R ENH -T2 L FENOT A ha s U RRER
K OVAME DR BEZAIZ DWW T BERUS B A B2 o T2 2 & IO BHARE
FEZ DOV OFRERIZ K D AT N2 & EEMNZRRMEIZ T2
STz, JFMBA~DRERE T 20 LIRFRE DT §8 VL TIIERERE DL

(v AFmr—/L, HDL 2L AX7a— /KON 7 Ut FolEd) H#lg
7=y, BRMEEMEICKRT, EETIHER 2 L AT e — A BEIIRA L5
B WEBOR—ENH LN &0, BWERBRIC I THHEZ H & SO BIRAME
TEL7eholzZ b, BRI TOh e hote, AREEL Y HbT
ZEOH B TEUI S L7 IR AIE SO PR E &340 (Perkins & (2004))
X, AERETIIREENREETHLAREERH D OO, OB E
EIIKETBE N LV EA LM FIE B LY ST D FEE LTEES
. FFRIIRAE K 2Y POD & I AW Sz,

Ziub 06, Perkins 6 (2004) (2317 2 /AR D BMDL1o % 0.05 mg/kg
KE/H, b MM AEICER L7 PODurgp-% 0.000521 mg/kg A=E/H (521
ng/kg (KE/H) & L. FHEFERE 25 (FEM AR MEEMSRE%E 2.5, N RHEESREE
10 & LCEH) TK:L T TDI % 0.000021 mg/kg {AHE/H (21 ng/kg {KHE/H) &
BHLTW5S, dHlif R4 b &2, PFOA Ofkl/kd HBV % 0.0002 mg/L (200
ng/L) EHEH LT3,

Q@ HHILATE

FED AN B 2R HI 723 L . PFOA DT < 88 & KEHLD A OV g 23 A D
FAEVAITHMEDOBEEZRLTWADHLOD, R T EBEENRALINRNT &
M. KRR E POD 2425 Z L1 TEnWe &z, F7=. EOBEN
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FOIVTZHFETIL, AGH DI JEFIE DD 70 31X < EERRHERTAM O A fife 32
P, BT MCE ENDREROBNL N LI L BHEROBIRIEDE E 0 DRA
NI BT,

RER T, SD#EZ v N TT7 A4 7 « v efilalEE (Butenhoff et al. 2012)
K OERRE AP fRIE (Biegel et al. 2001) 2NHEINTWD, £/=, T v MiZ
B THIRRHENE (Butenhoff et al. 2012) O HEKFAI 2NN B SN T-
H OO, BIEODWHNE TITHTEMIRA & 13278 Shieho 7z, PFOAIZ L 5 E
BEOFREFIXELREAINTORNEDOD, ZHETICH/ELIL TN DS HAICE
W, PFOA (F3IEERFEMALAEM TH D Z LB RIBINTWND Z b,
TDI 7 7' v —F 7 HBV O&E |2 LY Th 5 &Il S iz,

b &EEE % Butenhoff H (2012) IZBIFT 5T v NOTF AT 1 v b HifafE
%5 NOAEL (1.3 mg/kg {A&E/H) %t HEHEIZZ# L7~ PODuep % 0.076
mg/kg RE/H (76,000 ng/kg IRE/H) & L., FiEFLRE 256 GERNAKED AR
MeFita%k & AE) TR L < TDI % 0.003 mg/kg {A&/H (3,000 ng/kg /AHE/H)
ERHELTWD, FHEASE R A S L2, PFOA Okl k ® HBV % 0.03 mg/L (30,000
ng/L) LHHEL TS,

6. ATSDR [2021 4£] (B 16)

ATSDR (%, ["X—7 v F a7 X/ UUbEMOEE 7T a7 7 4V % 2021 I
F L. sl zz ol (Vinimal RiskLevel - MRL)-%#% &€ L T\ %, MRL %

ENZER LI, R AN LT < BRI T 2 R ENE & O PFAS 7 F-fd ]
DO HAEH @Hfﬁbrﬁsrb%&iﬁ%%%%ﬁﬁmf;ﬁm7‘: ELTWD, Bao 55,
Ak ERER (14 EIFEWT DIEL I K D8, ok - digs iﬂ uit%ﬁ (15~
364 HH DI FTIZ LD 52%8) KTOVET iﬂ Rl (1 L EoiE< & SR
DEIRL ifb%ﬂ%%—%%&é—b ZOHFTH & Dﬂwr@%rm b % %F%EL
WREZONDIHEET RFRA L FE L GREL, TN MRL Z /5t LT
%, PFOS. PFOA XU PFHxS O3 41 & G fEalliR M OV M mtEakiR o BEAF
AL MRL EHOBILE L TR+ THLH E L TMRL E NI IHNT Y, fif
PR - AR ERBROREH 0 D& MRL 2 8 oL LT\ 5

(1) PFOS
YR T, 7 v FEEEMERER (Luebker et al. 2005a) THA 5 iL7-BHAR
PEAE & R R EHEINEH] 2> 5 NOAEL % 0.1 mg/kg (AE/H & L., 554
FiHE: (HED)- {425 L 7= NOAELngrp & LT 0.000515 mg/kg A 5/H (515 ng/kg
KE/H) ZHHL WD, RiEFEMRE 300 (FREIAESEtREE 3, FN RS R
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A 10, MIEMREKS0% 10 & LTHH) TR L, PFOS ® MRL % 2X 106 mg/kg
RE/H (2 ng/kg (AHEH/H) & LTW5,

PEFIEIECIE, AR I S OV PR A,y e B S8 O H#80 J DN ' Y
IVEREORY, MIEREOHEM, U7 F KT D HURISE O T N H
AFHAEOIKRT & OBENRERENTWD OO, [KEBERIIHS S TR
ELTWD, BOBAMEIZHOWTIX, PFOS TR L TIEILS BIZ L DEMN A &
O AZHET MR H 2 OO, MORZEIX < BAFIE & ORI T—& L7245
FERITA DT, —ERO PFOS 1X< BIC X 2 B IN & W54 558
fRbdHDLbODO—BMERZRNE LTWND,

(2) PFOA

iR Clx, ~ v AEFEMERE (Koskela et al. 2016) T HAL72 B~
DD S LOAEL % 0.3 mg/kg RE/H & L, R4 HE (HED)-Z#8E L
7= LOAELnep & L T 0.000821 mg/kg fA#E/H (821 ng/kg AHE/H) Z#HH LT
WD, 2 A AN FAREL 300 (R AT R % 3 NN F4% %% 10, NOAEL
TiE72< LOAEL Z#H\W5 Z LI LB R fEFfREk%E 10 & LTHH) THERL,
PFOA ® MRL % 3X 106 mg/kg {A&E/H (3 ng/kg {K&E/H) & L T\5%,
PEERESE CUE, IR M B ONFRRIE . i S SR O 38N K Myl & Y
JVE RO, MIEIEE OHM, U 7 F L ATKkT B HURIGE O FIEONT
ARFRE O DT 072 & OREAVURIE STV D OO, [REBIRITMHN X
TWRWNE L TWD, BRAMEIZOWTIE, BREEIX < BRI L DR HE L O g A
& OB Z R E T HHGEN B 5 — T, O AN O TIE—E LIZAFZEhR: Rix 2
HiZenE LT,

(8) PFHxS

PFHxS (Z>WTlix, 7 v bAGHE - BAEHMERER (Butenhoff et al. 2009a) T
I 5T BUR IS I _E R O B K@ R & NOAEL % 1 mg/kg (AH/H & L, &
LR (HED)— (2 #2545 L 72 NOAELngep & L C 0.0047 mg/kg {AH/H (4700
ng/kg KE/H) ZHHELTWD, Zha RS 300 (FEMRHEFAREE 3.
FEN AL A 10,7 — Z X— A DOl %2 B LI B %A 10 & L TR
Tk L. PFHxS ® MRL % 2X 105 mg/kg A#/H (20 ng/kg KE/H) & LTV
%,

50 G EEMEIC IV T, L DKV NOAEL (0.000116 mg/kg (K E/H) Z#45 L TV 5 Peden-Adams
5 (2008) DAEIFIEE NG EA~OWE ORI & 2 DENEEO T — X ITARRT 52 L0 D
MRL HHIZITHW B2 o723, FEAEFMEL Y 87— RARA R &7 D a[EEE~D
BaZEE 42, BINMOMIESREE 10 & LT,
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JEEAESE CIE, IS EE SR O & QML B U L B AR E ORI N Y
7 F AT UGB DR T & OBEN RSN THND OO, [KFBEFRILMH
SEEFLTWRNE LTV D, B ANEIZ W T, PFHxS %3 5 7- PFOS/PFOA
PS> PFAS 53 FHREDFEN AN T 2 PRI AN R TS & LT
W5,

7. TDith
(1) WHO [2022 %] (888 37)
WHO (%, #EbKF o PFOS LT PFOA (2B 2 8CEWKKE A K74 > D
HRIEDORERE L 2022 4 911-H %ﬁﬁ%%@iikbf%ﬁbtﬁz%%i

farany SN ) NS L.

= L

B oA A JECRA (T T S T e LT, WHO s
XETIE, LTy Ici# s Tnb

PFOS J VX% PFOA ~DEiREIX < B X D EFEA~DOEZEREHY & b b
DNTITHHME SN TND Z ENOEBIKKET A BT A AMEDZRIEZ L
PRy a8t L s, LvL, b hO@EMEBIOERTEREET R
WA NORFEFEERRESTEL0, FETE 5 HBGV 2R T 5 2 L I1EA
HTHhHorLTws, W< ONDY X7 FHIEESIZ BV TEFMIE TR T
7 F AER G OPUAMIEL DR B EHOB T = FARA o R E RSN T
%03 BRI Y GL SR AN D72 23 B A A Cid e < BRIRAYE M S A
W CTh o, Flo, —MKANTY X7 I Y 220 57 — Z 3 WA X EY
T—ARFHSNDN, BT — XKD b OME~OPESNIZIL, B
T A= DOHEEEEOREEERD H LD, 52, B MZEBITS PFOA
O OREEMEIZEZDR B D Z L0 b, PBPK £7 /LIZHESNTE MO
PFAS JREE DHUE L7250 b DI < B OMEIZIZAFEINED D 5 ATREMED &
HELTWS, ZhODOREFEMEOTFTE L HBGV HHFMEC AV 5 dmile
g o B A C B9 2 A O KRNV THE, toBREAFIH L b
v RARA N EEKFOIEEEDOIRE SO B LN TH L2 bTs,

INHEEEZ T, WHO 1%, SREVKKEOEETA RTA VEEEDDH I &

51 2023 4 11 A 29 HIZIE, BERFEEOHKELZZ T 4B O TESL WHO AR— L — FIZARK

Lto%@¢f\ﬁi£@ﬁ% 3 2 OB AR ENZ IR & IR 95 2 & kI5WE ¢ PFOS

L& O PFOA LISk PFAS iy Ffib G b Z L L L. A%, JARC Z & o fmA00E < FEif

DRSS ABER TS TESL LTS, ¥io, FAO/WHO &R EfzEZEZES (JECFA)

@%16@%@‘fH%SﬁﬁMﬂ%%g®UxFmab%ﬂkzkﬁg\Ki%%JHﬁA
BILFHHICETHZ L& LTWVD,
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& L., #5 PFAS IC X % [RIRHE Y% & To[E R 72 PFAS 15 Y27 — % | R Fl6E
TROINTIE K OVLVEE D S2fiti Al REME A2 % 8 L C. PFOS &KUY PFOA OB EHN A KZ
A fE% 0.1 pg/L (100ng/L) & EDHT-, Z OEIZECEIKIROEE. & i S
DEEREDNMRRE CTH D Z L AR, BEA B RREERE, A 4R
B DR EFITIC LD BRERDN 90%LL ETHIVULER T THY . 2D DRE
Feftins PFAS BRE SRl L S CUWIUEEBIATEESZ & LT\ %, 7=, PFOS &
O PFOA [FEREEH CThhod PFAS & RIRFICMEET 2 2 & 03% < iV E TITHIE
iz PFAS 1 IEWWERRME & SRR ONCEREE L OV e b @Rz x4 5 fakiit
ERLTVWAZENS, PFAS 25 L CTEHT A Z L 1T 2nboWE~DIEL
BAO TR FERELRVESLLE LT, # PFAS OEENA FI4 U fEi%
0.5 pg/L (500 ng/L) L EDHT=, TNETIHOLNTWDAHAIZL D &, EED
BB S 2T A TIEE L OBA 0.5 pg/ll Z1E 50 FlEl->THR Y, ER ATRER
BETHHELTWD, £, TNOHDOEETA R4 AlIE, FRTERDIRE S 4
TV ESHARKEETICH L, HEDZOOREL LTt 2 AME L
THY . PFAS ORI ZRREEINZBEAT L Z L NBEN TIERWEEIZIE,
WENTA T A EID b EWEIRMED D 4h D 2 B 727 7' —F BRRLEET
HHELTWND, BT, :n%@%ﬁﬁ4Pi4Vﬁi%%@¥§@&¢&%

TiE < AEMICHM AT RERHIH CIRVREZZENRK T H L 98B0 Ho & L LT
W5,

(2) IARC [2016 . 2023 £] (& 214, 264)

IARC X, HFFANAF—ROBNANMEY 27 2 4 BRI L TBY, 7 —7
1 Te ML TRBAMNSH D (Carcinogenic to humans) |, Z7/1—72A [k
MZxt L TEZEL BB AL H D (Probably carcinogenic to humans) |, 7 /b
— 7" 2B Tt MIXUTREPNAMEDN S D ATEEMED % (Possibly carcinogenic to
humans) |, Z7/v—7 3 Tt MIXTDHENAMEIZONTHETE 2 (Not
classifiable as to its carcinogenicity to humans) | OWFINIHFE L TV 5D,

@ 2016 FIZH T 2RI/ AMEDEHE

2016 “F1Z, PFOA OB ANMEEFHME L, 7 v—7 2B 2 L T\ 5, FEERE)
MITIE, 7y MZBWTT AT ¢ v bR, FHe R I & O MR 5o A e o e
OFAEFEMMBFRD ST, TV ADOHBIIHE LN TE 57, 0 AMED AL
HIFEOLNTNDE LTS, A=A LTk, PFOA O M ANEITE R
DBIRFMEICE Db OTIHRWE T LROGELSH D & LTWWH )7, kA b
VADFEE I L EHER 72 DNA {52 ~9 2 26 | 2RAYIZ 1T PFOA IZ K
HRNPAMITELEEEICEDZ DO TIEHEARVWE TP RERE L LTW5, &
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WFFEOF FIZHEAIRE 5N TR Y . B MZBW T, BENSA L OGN A TiX

IEOBEMENBIZE SN TND OO AFED AT DWW TG YL T o E i < #&

IR DEEOMATHY | EFEDSDETHDL Z L BB AT ONTHIGY

I TOFIELETH Y, BEX S BETIEBIRSA L OBENL L NRD - T2
ARDHDHTEND, ZEoNA T ADORELP R LENT, b MIBITL2EIBA

PEOFERLIIIE STV D 4enE LTV 5,

@ 2023 FIZH T BREMNAMEDTE

. PFOS

2023 FEOFHMETIX, Z7—7 2B (2L T\ 5, EREMICEIT HHET
%, 7 v MTBWTHHIRERE GO & OMEaE) OREL ORI THE
RIEOENAOLND DD, HEIX 1IMOATHY , sEHLUIRGN TS &L
TWb, BRAMEWE L L TORMEICET 2HATIE, E<ES e MZBW
Tiﬁym*?4y7ﬁ%m(DM&@%%»%%\Q%MW®2£%ﬁéfﬁ
B OBEEEZ 52 8) LM rT b, b MMREGEMIE R OS5 R
DWEIZBNTEEA ML RZRTHR, FRIBEALESROT » N7 w29y
LT ER B3 2 A L OBROGELA G LTV D & LTS, EFRICBIT 55
RAZOWTIE, PFOS 1< & & OBIEICE L THR M E SN TWHHThH, [ED
B 2 RS 2 RITDETH Y . o, KRN AL I A K OFRIRDS A D
THEL—HLTELT, HUIAR S THLELTND,

b. PFOA

2023 FOFMTIX, Z—7 1 IZHELTW5S, EREWIZBIT D AIZD
W, 7 v MW THFMAEARIE COIIFAERE & OFAH) | BERR G i A iE
LT & OMAEE) KO FEBRERSI SR SND 2 Lo T, +o7kdE
WBRTFHNTNDE L TWD, BRAMEME & L CTOREICEIT 2 FRIZoNT
%, BEBLOIMTE PFOAJRE L ZEDTEH TO DNA A F /b & OREEN A HILD
Z &, PFOA 1< #F &N ABE miRNA BH L OBENRA LN D Z EZI2o0
<. ﬁw&%ﬂﬁEMTwékbfwé JERIT BT B E IOV T, ﬁ%
ISA S ORI AT 28ER H 523, FEILMIRERTH Y . ZDO/O MR A
DONTIE, FRIIAT S THL L LTS,

IARC %, PFOS J U PFOA DN AN L B HOETRE LT QEA IZB W

T, TZom58E, E<BEVAINRERL DT U AICHEEST L RBAY X7 DE
AT HOTIERV. ) E LTV,
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(3) FAYERE FNAAFE=SY) VJEER (HBMEER) [2018 £, 2019 £]

(1 265, 266)

RA VHERERETOE hA A=Y 7 FKES (Human Biomonitoring
Commission : HBM Z B %) 1, M0 & OV PR 28I 555 < FBIEME (guidance
value) & L CTHBM iz EHCHE Y, HBM-I1{EL HBM-IIfED 2 DD L~
7 E%aéhfb\%b

HBM- [ fiii%, BAEOHL & HBM ZESOFMIC X D Z OfELLT TR~

%%mﬁ?ﬁéﬂﬁwEF$%ﬁﬂ¢®%T&f IR L TR MERELT
EEZECOILET R NE SNOHETH S, (UBA2023),

HBM-IIfEiZ, HBM ZEZSOFIIZ L ZDfEE#E x5 &, X< EINTE
NICBHH G2 & By S5 BN R AT 2 aTREMEN & 2 B R o W B
EEZERLTWD, HBM-II fEIE, 1< SR E =AY P8 S OREFED
TACEEP IR E SN TH D (UBA2023),

@ HBM-1I

HBM- [ XV A7 LfERMEOFAN CTld e < R#EICEAZEI OO TH LI,
5. PFOS KO PFOA @ HBM- [ fEOR HIZH Tz > Tik, FITEFAIRICHED
WTATV, BRRERII A W = XA DM 35 2 & & v, EREOC
BRARA (2015 4F 7 H Y 2016 4F 5 A REROFHA /W TN 201745 A 15 H &
TOBRHA ) 12 &0 k& 72 IR O fEEE @km,ﬁ%éﬁ BB D
L (F2VI-3) . PFOS KUY X1Z PFOA DIE < §EIC L 2 8803 RaA £ 5 52
@ POD (PODepi) O#iPHIZ, 14t PFOS /);;F—’C 1~15ng/mL, 14t PFOA &
T1~10 ng/mL B Sz, b X0, HBM ZESIE, 20154 11 A
HBM- I & %z I & L < PFOS T 5 ng/mL, PFOA T 2 ng/mL &7 ﬁzbf

Wb, Ziun o HBM- 1EIZ PRIIELSIZE S DT, ;@fﬁbﬂ?’(d&bﬂ g

FHAEIREO LNV E SN, B2 Y U NMERBEOE L BEHIEEEE L S
nTnWsb, —5 T, HBM- I 5% i L CiE< #& éhté%lfi HFHELTD
TR A ﬁ“i.%ﬁ@ﬂtwﬁﬂjéﬂéT EMEREE D, ELTWD,
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RVI-3 HBM-IEQEHICAWLWOhI-EERFEE L £ D PODep
(M 265)Z& © & I21ERK)

o PODepi (ng/mL)
PFOS PFOA
WL EEiRRES & IR — —
T E T D UEIR £ TOWIMAEIR £ TORF I 1 i 16~25 2~5
PEAR T ESE 10~12 4~20
BB R o AR A 3~17 1~4
NEE A 13~35 2~13
U 7 F TR ORENE, SE TR E 1~5 0.5~14
HRIVE D L EIAIRR O Fih 7~23 4~35
PR A R 15~36 1~13
PR K O PR IR A 12 —

@ HBM-I

FEEERR SO SO A (2019 4 3 A £ ) 235 &, HBM-IIER O 79 D
fREER A L L C, HARMAE ORI K DI EFEE BB, (L ARG Re KT
Ty AT MPUETERR O, i a L AT a— Ui (LDL O L 2T
o —/L) OENNEONT 2 BIPERIFD 5 DD FARA » M RBEEINT-, BHE
WL 2O POD (PODupm-n) ZHERVI-4 R, 7235, MoOE (R HE,
YEHRPEIRIG . TEIEMERIGZE, IRERMEHIIN, A4LAE, ALT fEOMMNSE) 220\ ThH
BREMEDN S D & STV H R, EiRFED 5 5D =y RiRA v MIIESWTiThbh
HEHMIZ X xS TE L EEEIN TV A,

INHIZE Y, HBM ZE<E, 2019 4 9 I, HEREFkr O MBI 5
HBM- I i % 42 fE & L < PFOS T 10 ng/mL. PFOA T 5ng/mL. Zhil4k
OHEMIZE T 5 HBM- I E % AR E & LT PFOS T 20 ng/mL., PFOA T 10
ng/mL &3E L TW5, HBM-TEZ#EiE L TW A543, 1IX<EROFE & HE
PraHo &, LLTWLHO0, BRNFRRETSHY | BEEFEOMD Y 27
BRI 72 DAL R 72 B AR O LT 720, & LTW5D, £7-, HBM-
MEOMIEBIL, EE EOF T oMk E & bic, RBEISL T+ u—7 v /iR
HEORME=X VT EITIRT L LTINS,
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RVI-4 HBM-TIEQOHEHICAWLShI-EBEZE

(M 266)Z& © & <1ERD

& %M PODHBM-1

Je— PODuBm-i1 (ng/mL)
PFOS PFOA
A RF IR R D) e OVIE i R M 28 15 10
A VRS R REMR T 10~20 3~10
g v AT DIGUKTZ AL DWA 1~257 —
R a L AT o —/ Ul (LDL FUME L AT o —/1) DO#Y 20 10
mn
2 TSR 8 7

(4) KERZE - IZ2-EZT7HTI— [2022 F] (B 267)

KERE - T - E%T BT 2 —I%, ATSDR M OCK[E[E ST B BEfd £ L2 4E
AT DRI Z 51T, PFAS IZ< BA S T BT OMAK NREICET 285 07
OOWRREAEREH BTz, £ LT, ATSDR (2019) @ [PFAS (2B 2 K
EDTDDOHA X A LBFEIME) OUGTEETe, I BEZ T BEHE~DIR
W LB T 2R & Z ORI T 5 B E Ok A 1T [PFAS IE< #.
B, BERBBBIEZICET AN A XA & 2022 FEIZAR L TN D,

WMEEH A X ATiE, C-8 3%/ (2013), EFSA (2020). OECD (2013).
IARC (2016), EPA (2016), NTP (2016), ATSDR (2021) ORFH#EEN S
PFAS |IZ X 2 FE A2 5 3 ICE &, THUTESWIZIES & LT, X< &HI
W (G 4 7)), DIRICEET HMA L BF~0 PFAS IREICET 2 HEME (55 5
). PFAS ([ZBHE T DR EORBERBIRD 7+ u—7 v 7B 5 5]
(%5 6 ), 2019 FEICAF SNIZ ATSDR OH A Z o ZADWET (3 7 %), &5
DOFILITEE L TOEM (F 8 &) THipkI LT\ 5,

B3 EIZBWTIE., LTFOE had 4 o085 NFL L OREIC -4y 70 5
AR5 & LTn5D,

- BUREOSOWREES (A, FE&H)

- IEERFIE (A, FEB)

- HIRKOMREMREDIET

NEAS AU A7 OGN ()

Fio. D6 OO F~DEELE NI FELEOBEIZR SN, IRk Ih

DHEANSHDH] E LTS,
< FLMBAY 27 oM (BRA)
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- RN EEERE (AR L)

- GRS LS U A 7 O (GRS I )

< RS AY 27 o8 (FEA)
FORIRIEE U 2 7 o ()

- TEEMERIBR U A7 oin ()

94 TIZBW T, PFAS X< SBHI A Lo BF &2 2 F RO BRI FE ~ DI S
AT T D, X< BIFRFHIE O 72 OIS, B{EMOREIRNZHED 5 2 | Tk
¥ BOBEITH LT L HEMHRE AT 5 HMFITHET 5 2 & #oBk
MIELSBIREBZ DN DG EITE KRG AKIRERHND X257 52 &,
PFAS 75 Ye I\ C A To R 1Tk L Cld, PFAS 13/, BA4Y, AR OELELLIC
BEN, HOTOBIHEBIZOWTHET I L E2RE L TWD, (GEIRO 6 )
TRWEBFIT LTE, XV ERfe i @itfkod; & LT EPA, ATSDR %%/
T 52 & AR oOmBUCK L IR E R OFE LD PFAS R RFLICH & £
BHZE, INTHTEREOKSLKHIOEENGLZ &, RN Eb ~EEE
KIET PFAS BEOREIZAL N TRV 2D L2 L TS, £/,
REFLE VIR 2 MW L & 3 2 72 | BR B 4 I3 21T BRI 1T PFAS O Rk
HA~OBATE N LHAMREICET D527 I NE L LTV D,

55 BICRWT T #EHRE ~ PFAS MRS B 415 2 D B ORI & (5%
BOMBICET DS 217> TV 5, EFSA @ TWI ORHLE 722 - 721 7E PFAS
TEFED 6.9 ng/mL X PFOA, PFOS, PFHxS & (X PFNA ODARIMTHDH Z L %
0P, MPEEOERLLE LTIE 7 50 PFAS S+ fnA&E (PFOS. PFOA,
PFHxS, PFNA, MeFOSAA, PFDA X% PFUnDA O &aHE) &322t &L
TWb, By bA7HEIZOWTIE HBM Z£E%® HBM- 1 i (PFOS : 5 ng/mL,
PFOA : 2ng/mL) K O'HBM-If& (PFOS : 20 ng/mL, PFOA : 10 ng/mL) @
9 b, 2ng/mL X NHANES (25) 5 iERE (RO 75 FEOAEME) o 2
N—t &A1, 20 ng/mL 1% 91 /S—F ¥ A JVEICHYST D Z L 220, H
FEELNTWAHRORHEIMEL EED 9 2. 2ng/mL % * 20 ng/mL % 7 >0
PFAS 3 FFEOIME/MEHRED S » hAT7EETHZ L L LTW5D, g/
PFAS RN 2 ng/mL B 2 VXEEZEIIRAEN RN &, 2~20
ng/mL CIXFFICEZEO BN NV — T TIIREEEORENRSH D Z &, 20
ng/mL B TIIREBEEED Y A7 NEELZ LEIXKBEREMAD I L 2RSS
LT3,

HEEIZBWNTIL. F3ETRENIE hDWEL 5 EIIBVTRHREL
Tedy NATZENG, BB DR EIRDL 7+ —7 v 7 HIEZOW TS L
TWD, 740 =7 v TINMBBEREEDR Y ) —= 7B L TiE C-8 E2/ %
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MM, KREIO/NERF . DlE . Em AR, TRHESHEENBEC
RELTWDHA RTA4 B BENT, 2~20 ng/mL O BF (2K L Tik PFAS
X BERDBH SN2 > TWDEGA, Frcim s L OIIESBEEZFE ST L9012
oozl LT0n5, £/, IBULEOBRFICIEFERFIEDO A7 UV —=2 7D
BEENANL 2 B 5D 2 & | okt LTI RS MTEED A 7 ) —= T %479 2
EROPHANADAT V== T 54TH 2 LS LTS, 20 ng/mL B HEH
WXL CIE, 2l EOBEICIRERFIED AV UV —= 2 7 OEFENEAL % BT 5
Z L, 18 kLl EOBFITHIR IR REMR A, 45 P Lo B I B gAY A DR AR
T 15 el LD BFITEBERIGR L OB E DA DREEITH) L 2S5 LT
Wb, —JTC, BBHREEKR Y +ru—7 v 7L PFAS IE< BA2EHTLZ LD
WU B BENREENH D 0D, PFAS IZL BIC L D EikoEBDO Y 27
X, IZ<E LUV, AEREL, BEEAOMD Y X7 BRI H K& AKFFET L7
DICRHEFEMENE L BHA T Y —= 2 FZ & o TR S D RIS EE & 72 A7
e (AR RROREES | RLOAHEE) & LE5200E 5 0 OFHli X #EIC 72
LAREMENSH D E LT D,

(5) KERBEREF/MAE) RVIERI R T L (EPA/IRIS) [2023 F£] (2 268)

EPA/IRIS (Integrated Risk Information System) (%X, EPA PN J5ToH % i
7B )7 (Office of Research and Development) 233571 /7 A TH 5,
REFIZRONDITFWEONAT— RERET 52 L1280, EPA KU
FEY RS L CHNLR NG CIF AL T2 2 E 2 B E LT 5, 2018 4
IZ EPA X 0 =177 PFAS FHi&HHIZ R LT, 2023 4 7 A 12 PFHxS O MR-
DERFEMOIGELHRE L, 2B, Y CFITRELETIIRW D, 5IH
AR L LTW5D,

© FERILAZE

FEFren 2 2 BRI, s F8iE, TN, PRESR. O ARE, EieE, A,
ENRE A~ D BB T D BB R O AT L ORSAE L, i, FIRIRA DY
Ty 1T % B S & PFHXS @ PODurp ZHH LTV 5,

FEICBE L TE, MARKEORDZHET 2 3 2OHA (Bach & 2016,
Buck Louis » 2018, Manzano-Salgado © 2019) 75 @ BMDLsgg (250 %
PODuEp % £1LZ 41 8.29 X108 mg/kg AH/H ., 1.27X107 mg/kg (KH/H, 9.84
X108mg/kg RHE/H L HEH L7z, Lov L, i miEEh§EIZ KX AR 72 314 T
R PP OB/ LN RO RMEEENKENT LD | FEaDigis

=4

7AY=NIN!

L .
& = A
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FURBRICBE LT, EFOMATIEFRRD —HL TRV E LR b b,
B CTH BT HURIR AR VE o L ORI, FIRIRAR VR o DREA | TR &
OHREDHIZIB W TIEE T oS THEL TS Z &6, b MIBEET
HEMEREL Lz, 7 v FCBIEREINZIMTER T4 (0K T (Ramhej & 2018)
IZHES R &N 7= PODurp To 5 2.49X10% mg/kg R HE/H % ~HEEMRE 100

(PN TR x 3, FENAHEFLR A 10, FIA DI TH 5 Z & O HEFELR
A 3 L LCHM) THRLUTHEE 2X107 mg/kg (RE/H Zfifin = &L OFEE A
7= osRfD (organ specific RfD) & LT\ 5, Eiilik Ch o iz IR RIS A
RIDRERABFERAZ DN TIE, P oI e F LV bEEZMERE W2 &5 POD
ELTIFEBE LR E ST,

FZICE L TR, F &b OMIETREGRGUAM O T (Budtz-Jergensen and
Grandjean 2018) |ZE89° % BMDLagsp (2325 & H H & 472 PODuep TH 5 1.16
X108 mg/kg {KE/H (0.0116 ng/kg KE/H), +EHDMIEHIY 77 U 7 Hiikffl
DAL (Budtz-Jergensen and Grandjean 2018) [(ZB49° % BMDLyjssp (235 X
i &7z PODuep TH 5 1.23X10-8mg/kg (RE/H (0.0123 ng/kg (RE/H) 12
xf UARHESEAR S 30 (FENAHESELREZ 10, RN DETH D Z & ORHEFELRE
3 & LTHH) TEL TosRID & 4X1010 mg/kg (AE/H LEH L T\ 5,

I 2250 0sRID 95, KVIKVMETH 20T 272D 4X10710
mg/kg KH/HZ RfD & L, ZAUCE Y FIRBICET 220 L ChIRiETE
HELTWAD,

@ HEIMAFE
RN AMEDOFEHCTIX, midl o 2005 412 EPA 23%H L7- [Guidelines for
Carcinogen Risk 6 Assessment EPA 2005) | (232 5 BBEGHtio 5 &, 5
A RIS DICIERANE LTV D] I LTV 5,

VII. ﬁﬁﬁﬁ-%?/ = n:l:1ﬁ

PFAS 1%, MKRE, DR, A g M OREHT R L TltER & 0 | KM
R OB & B AL P e R EMN 2 R R D WAL Rmis Al il -
W 7T RAF v T EOERMALEA], A A AZHEE, AL T AIRA], B
B, 7 v FRAR Y ~— LA, WAWHETHEHIATWS, 20955, PFOS,
PFOA XU PFHxS (%, #fatt, @EEMEER e b XUImkiigihm~oEHE
MarHT5Z kﬂ%1X%/7TwA*ﬂG©mﬁfD@ﬁ%¢ HLXnTBY,
ENTIE, ABFIEICES SR E(LFWEIHEE S v, BUEITZE ORIE K O
Aﬁﬁ%%ténfméoik\m%m@mgmowf\ﬁ%@@ﬁ¢EW®@m
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Wi EEsE 2. &F2 (2020) 412, PFOS KT PFOA O/KEEH EDOALE-SIT A
FRFHE A 0 G /KEEHE B EH B ICBAT S, TOWEEREENRE I T
%, 13 (2021) 4EiCix. PFHxS NERFHEBICHESN TV,
ZOLERMAEREZ, RU—F 7 — 1%, EEEEE. & EBOFEES
B} 5 PFAS O il B R 2T VO D AL 7= B2 7R OV 5 5 2 2R B -
L, (B 4 FESLLEMERATE] ICTESNT PFOS, PFOA KO
PFHxS (24 2 STk ((RNEhRE, ik (RRIC BB AME, ITath, gk, &
Bl - BeAETENE) L I B, EEHAS) WONCBEINTHRE - BE L-Z O o4
D EERSCERE AT, B SR AN 2 S0 L 7=,

PFAS IZ5WTIE, ZD53FREDERSLEPIC OV TR A 2N & 5723, BN
BT DS 0BM 2B £ 2 C. PFOS, PFOA &) PFHxS @ 3 W& % .0
R L7,

. ANENRE

PFOS, PFOA X U PFHxS OENENEEIZ DU ik, MBS FEARSBE T & 2 R &
D FLHR PN B OB STk O 0 R A FE B L 72,

WU IZ DWW TCIE, BB i 0 5 L7= PFOS, PFOA X O PFHxS (3% &
A EPMENITIN S D, B MMZET D PFOS, PFOA & T PFHxS O WL |Z B
THHEIT A2V, BRAKIGYN & o 7= IS O R o i R E o F S 5 EBrEh)
ERBRICEIN SN W EEZX LN TS, BB, v~ U A ZHWRB i, A8
FHRE & B & PFOA OFIXIE A 4T XA Z U 7 4 (EMFEFIHZR) IITAD
BENRD BTV 5,

SN ONTIE, EREWICE G Sz PFOS, PFOA & O PFHxS (3£ < O#
WOAREICHAT DM, MIRCIFEH O BT OIBAL & ik L TR <. IRV THE
& ORRENE, MO PFOS, PFOA & U PFHxS D% < IXIfiFico4h L, i
HEHRTIEEICT AT IV ERAELTEY, L TWD SO Th 720,

R#HZ DN TIL, PFOS U PFOA XL ZETH VD | AR TR S 7z
VW, PFHxS RIS N en BT 5,

PRz OV TIE, B hEEDRE < O#HE TiX PFOS, PFOA & O PFHxS 3+
WIRIZHRE S D 25, 7 > M TldEdET S PFOS &Y PFOA o B 272 HRifitfe %
Thb,

TH I3 (RPNIZ A o 7= S BEIME 12 L 0 /012 72 B BERED) 122V T, PFOS,
PFOA K O'PFHxS IZBWTHEZENH 5, 7~ b Tik PFOA & PFHxS O VH 5 145
BICIEMEE S H 0 . PFOA 13METlE 2~4 B, #Tix 4~6 H. PFHxS |3 Tl
1.5~23 H, fETIZ 15~32 HE &N TW5, ~ 7 RITEIT 5 PFOA {54080 12
IMZENPROONT 17~19 HTH Y | X CIIMMEICEED 53 5~7 IKfi] & B
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VY,

—J7. & MZEIT D PFOS, PFOA KU PFHxS Oy I -3 sEm & & L <
E<, ¥, ZETIZBEEI v EY, 2o X A&V, R L oo
PR L T B 2 Hid, EFSA(2020) DINEE L7-7 — X112k % & PFOS
DOTEICERIN T 5.7 4 (9 3R, P : 1.9 F~18 /7). PFOA DR IX
¥y 8.2 4F (8 iR, #iPH : 1.2 42~8.5 /), PFHxS DOHAR I %) 11.4 4
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(6 FABR, #iPH : 4.74F~254) TH-o7T-,

2. BEFZEOFE
(1) TV FRA T EDEHE

ROl E LCTHRY LIF5 =y RiRA v b (FEREETMT 57200
FRIE & 72 B EWFRES) (oW TiE, AR IC L AR E A £ 2 T
T RIRA v FRNCEEE LR Lo, T OMOFEREIC SO\ T, INESHEZ
ik et LR, = RARA > b & L CEHMEZTT D X AR AR+ Th D
&I L7z,

@ FFhE

R Tlx. PFOS. PFOA } () PFHxS |E< #&ic L v, FFEEOHM, A
AIRRAEREEAS . PFOA (X< 8212 & 0 TR ZZ e bo8E 58, M OVIFIGHH R oD il il $5
BOREZRTIRIECH HIMTE ALT EOBEMAHE I TWD, LiL, B
REBRCEONTFTAIEE PO BELEK L TEHETALNZLOTHY |
FBREN) CIFREEZ oI &S E 2T FERMT & B 2 5415 PPARa OFBLE & i
PEIZIIREZEZN S D, FDD, BEHBROREEZIMNTT S (B MZETIED D)
ZEIIREETH D &l LT,

JEClE, M PFOS. PFOA KUY PFHxS ## & il ALT 00 & DR
NG XN TS, LL, ZOEEOFFHIIIFHRE E R BN I E 2
THY., BIEBETHRIZ BEBOBMABEMEZB 25 X 5 2BINEA 50
I AR A BLOGBIRIIR SR Ty, & 52, PFOS, PFOA & TO* PFHxS
< BTk AIMTE ALT [EOHMA, OBICAFFEE (IFEEZ, IEVRTFS) 1280
HZEHRINTELT, &I ALT EOR LB OR IR ERIX
RATH %,

ko zZ &ne, PFOS, PFOA } O PFHxS 1%, bt b OAFlIC 2% KIE$
AREPEIZEETERWH OO, AT AR+ Th 5D LW LT,

@ mREAH

BRI, ~ VAL Ty F R LIZE W T, PFOS, PFOA & Of PFHxS
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©)

F<BEICEVIMER I VAT 0 — M EIZZE L2 0ME 325 2 & 3HsE S
TWD, T ol TIRMG U RN Z X7 OS2 L AT 1 —) Vit O FEi K
TFORBENE b ERRVIFENRBMORA T =X LCERNHDH EEZLND N, Fb
B EBREMW COMA L N TOHMROERDFNIIRHATH D,

JEF T, MyE PFOS KU PROA JRIE & g = L AT v — /LEOHIN & O
BRI OWTHEEB O N HRE SN TS, L, TDIFE A SIIHEMIZE T
b5HT &, FERP—ELTWRNI & KIZ PFOS X° PFOA DTl ~D 58
bHETDHE, ENEFETIHLETHDL &, WNORERBRMTHDL Z &
DHIZEBITHE RO DEPRRATH VAN LERZDAATH S Z & ¥
PN EIREIX B2 T T ATITEER L LN T HEKISERA R ST
WZ EEDMBESENH D, E7-, Mt PFHxS A & ik L 27 o —/LED
BAMRIZOWTIE, Bl 24T 2 IIZF AT A+ Th %,

ko zZ &2, PFOS, PFOA KU PFHxS 2HEEHHI R E %2 KT 3 Al 6
PEIZEETERNH DD, FEHIUIAR 72 Th 5 &Hlr Lz,

FRAKBR e & IRIRARILE Y

ik <X, PFOS &K O PFHxS 1< &2 L0 FRIRAVE . (TERR T4
) OARTFRD LAY, T o BB R A 72 i © D BRI A V- AGH O
TLENBES- L CW A et Evy, £72. PFHxS (X< &I L 0 FARARER E iz
AR DR K I GO BTz & DFE L H DD, A=A LNIARHTHY |
ZOFTR L > wERFE Th D ATREMEN H D, PRFOA IS\ T, BB o H
IR~ DR 72 2 BT B ST 720,

5% Tld, PFOS. PFOA KX PFHxS ~D&EEEIE< B2 Z T I EM, —fi%
M ORIE 25658 & LTREEFEO W ICB W T, FRREERE DR T 2R
TR D A A R VR R E OB R AT O b T\, Eio, k5
FHO—EONE « AEERET, M LR AR LR IR EREIN L L OWEIZH D b
DDO—BEMENR 72 o7z,

PlEDZ x5, PFOS. PFOA KO PFHXS (ZOWTIE, HURIREERE K OV
H DRI VB R E A~ OB T 2N/ e, BRI -E%L 2
WZ D, BERZENRDD EETEHS AWV EHWT L,

@ A% - %4E

BaER Cix, PFOS XK &EIC LV, BT oMM, HA L7z KB o4 7
FROHAERHAEOR T, BEFLITE COKEHIMOME], BRARRH DL
PFOA X< TIZ L v, HAE L7 IREW DRG], FEETE OB LB IEZENTE
oo, L, HAELEREMOHARKREDCKRTZEZ L7z PFOS kT
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PFOA ofh &%, R TZEZ LR GEITIVWERGFETH-TZ, £z,
PFOA X< FEIC LV | thoBhinakEk X 0 IRV A E T~ 7 A OFMROFEENHI A3 E
ZHZEDNHREINTD, FFEDRHED~ T ATENFICHAOGNDIBRTHD Z L%
D, FHMRASOREB LR BORE & THIXERPA 0 THY  fifEs L
T TiE 7w & L=, PFHXS IZOW IR BiF 5 _R&EFTRIZ R o 7=,

TR, BRSO OE PO R D, g PFOS XU PFOA R
EHAERMREOKT & ORENR L < WG SN TS, L L EBAYiE/N (SGA)
IR, RHAERER (2,500 g Kii) SORBELZHE LHRIIESNL TS, £
7=, HWAEBOREICKIETEBIZOWTCTEEEARAPARARS DL EEZ LN,
PFHxS [Z2WTIEHY EF 2 _REFTRIZ RN T2,

UbDZ ot BiilBRofER, 770b6, PFOS TOREET O, H
A U= IR O AR O ARMRE O T, BESLEI £ CoMRERMOMEH ., B
IRIFHI O, PFOA TO A L7 IRE8MW ORE MG, FEEiIE OB {LiEiE
FNZOWTE, BEBRIZHW =B O i R EE DS E PR R O B MZHA_TELL
FEEWZ L A= XLNRHTHD Z D, EFETHALNT-HAERAEDK
TERFDTTEZDZ LMY LW L, — 5. & N TOESBIIGE O R % 1
F x5 & BHAMZAN LT-JRIEH O PFOS O PFOA 1E< % & H/AEFHA R T
EDOREITHRETERNE DD, SGA K, IKHAMKEIL (2,500 g Kii) FE~D
HEIZOWTOMRITIR SN TN D, HAERDOREIZKIETEEBIZOWNTUIER
AATHD, LWL,

©® ®RE

TR Tix, PFOS KU PFOA X< BB L 0 EINE OIR T, RIEVEY A |k
A L DIHRLT LIV X —S - HHED TLHEN RO S, UL, Friiz ey
BEPLANTFAaATR DO EFEZMEI A ML A EEEZT Lo ER
DHTHRHENTNWDIHRELH D70, RO MY TID LT 0T
— X IRt ThbDEE LN, PFHXS IZOWTIHERY EiIF 5 &R
N Tz,

P TIE, Ml PFOS. PFOA } O) PFHxS T & U 7 F i % O PRI
DK T EOBENRFEINTWD, LorL, Y77V THIRiZT Y Ao vk
& LTCRD L < ITBEWr 72 Th 0 RERBR 2 HEGa 5 Z LI CH 2 2 & |
WS OFEMEEE T S STk D 9 B 7 = v —FE B TORFFRICOW T, B
W DIE L BRIk 22 2 H T o 5 DIC PFAS LSO FREVEAREIE Y E 1T
STEDOREZYY 53T ToBEEN 3 1AT N TR W & | G PFAS JREE & 2
77 U 7R, SARS-CoV-2 DZNENOHUAMEICliE—E LR N S L
TWRWZ EEOMBEAND D EEZ BT, £, ZEYHE L OBEIZ OV T
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(X, EN K OMESME D D ORFFERERIC—BIHER 720 2 L BRI A 55 Th
HEZEZDLNT, T VL X—REDFRIE & OBFHE & WA I TWD N, BIE D A
LNV ITAOBEER AL TWAIE L H Y —EMHIFBEIh Tnin
EDD, T LIV —RBRIE & ORHEMENH D & B 2D ITITEHLA A Th D
EEZ BT,

PlEDZ x5, PFOS. PFOA KON PFHxS 1%, U 7 F U #% OFURILE
DIERTIZEE L TWAHARMEITIEE TER2WNH DD, ZAE TOHREHFIZHIT HFE
PO+ SITHEN H D L U, BRYNE & oBEIZ W T, ERL
OEAMEBR D S OBFFERERIC— BN N2 & T LAAF—FEA L OBEIZ OV
THFERERIC—BER N LD, ZRENGEILUIA 5 Th 5 &I L7z,

® MiE

TAER Tl PFOS IZ<#EIC LV #H - SLERAIOIER T80 bhiziy, #
EENIRE STz, PFOA KT PFHxS IZHOWTIEEY _EIF 5 & TR0
ST,

BTl i PFOA JREE LIEMFREX a7 OIRT & O E®E ST
%, LU, FEoMmyE PFHxS IBE L 740 ADHD U X7 DK T & DB
D#FLELH Y PFOA LN PFHXS Ot h OFfEA~DREE M9 5 DI +5
IRREHLUIE LTV e EE 2 B ivTe, PFOS IZHOWTCIZEY EiF b5 & i
2o T,

LEDZ &6 MEA~DOEBEIZOW TR 2 12T N+ Th 5 &l
Wr L7z,

@ EisEH

PFOS. PFOA KO PFHxS I in vitro \IZBWTE{LA b L A KD IR
DNA 52T 00, HENRBREEEZ A LW &l L,

EMNAM

BB TlE, PFOS 1E < I X 2 IFIaER; 075 %, PFOA X< #iIc k57
AT v B RN, AN BRARE B OV AT —CEEC OOt UM A it 5 A0 e oD 3
PRSI BT, T v MR B RFIRO RIS 25 {1 S OV R 5 A AR AL = DU T
(T, 55T L PPARa DR WNZ BARDIEIEL 23 2 1 - WEURAT O A
H=AXANTHHAREMERH Y . B MY TED bR D ARV b oD, 21
SO AT = A LOBEOFMIRYTHLL5 2 LD SHRORMPLETH D,
FAT 4y EMRIEIZOW T, mAEICB T 27 v~ —EOFEIC L 59FR
(RHRIERED AT SHEE SN TV L BFMIIATH Y, B MTETRDHLND
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PyE D INTHEIWT T X 22, PFHXS (2OW CIEAFIERAS Ay BN AS A K OVRE 378 A
WZBA L THY BT D _R&EFTRIE R - T,

B ClE, Mg PFOS JREE & TS A S OFLS AU & OB, I jE PFOA R
E A Ay FEEEDS AL OV A & OBFE DA STV b,

FFig 23 ANZ DT, PFOS & OB TIE, JEFIEDN D 22 FZE 1 CBEE A3 7
S, BEOFELZ MW T LD IIAR S THLEEZ BT,
PFOA % O PFHxS Mg A L BIESH 0 & 20 5Eid /e o7,

S AN DN TIE, PFOA L BE N B 5 Lor SNTMFZE Tl IR E N fE
FEHFREN S OHEFHTH D Z & MR NABENLIRE SN TR RO
BEIROBEEINEIZRR RN H D Z E P RHEEEE LTE R BN, £, BEEMIE<
L OBMEAERF Lz ak— MR TR A & OBEZFRO RN ETHH
HHHY ., FERICBER LN o722 LD, B S TIIBIE A 8 4
W42 7= D DOFFHUIIRERN TH 5 &% 2 bil=, PFOS } () PFHxS & Bl A
XBEH D LT AR o T,

FEERDZ AT HOWNT PFOA & BIHE A BT A Tl Lk OB g A OWF5E
TRk L7 b D & Al CAEFEMEDIZ) B CH S THREZHE L Tr6 PFOA @
I BEEAHET D HBAME ] T EIT-TEBY, BEEENFRAL TV ATHE
PR D Z &b, Bl R CIXBIED A2 {95 72 O OFFUIRER TH %
EE 2 5T, PFOS X O PFHxS EAEE N ANIBE S D & T 209803 o 7,

HRAZHOWT, T PFOA L IEOREN A LT MED 2 fRd 203, Mo
WFZERE R L O—BEMN BN o722 LG BN CIIEE 2 145 729
OFFLIIRENTH D L& 2 bz, PFOS, PFHxS (%, 1 COHBE AL
W=, BEEZ | T 572D OFHUIIAR+ 5 Th D EB X b,

LLEDZ &2 6 PFOA & BIgDS A FEERLDS A S OVELDS Av & DBEEEIZ DU T,
BHOMETEENRBD MDD DD FERIC— BN e < FEHUIRER TH 5,
PFOS & Fligins A S ONELS A & D BEIZ DU T, T 5 72D ORI A +45
ThbEEZ bV, PFHxS & BE2 AN OFL A & OBEIZ OV TIE, T
THDDOFMUI A+ ThHD LB 2 T,

728, PFOS U PFOA D3H AMEIZ DWW TIE, TARC (2023) 1238\ T, #)
Wik, RO AR EREOZ N TN OBLE N LA 21T > T\ 5,
IARC (2 K DN AT, BRx 22K (LB Y. (EEBRE 0%
EDAT#5%) \ZHOWTONY—F (EFEEN) aHfié LT, & MIHTLENA
DIFRRERVIFLE D DORPDOFREN ENL BWHL0Z L TEY | AH
KDORENAMEDRS 2" b DO TIE ARV, Eo, b P AEBROATREREE T CTHER
UE<#) LI SITEBEICDABPEET D ATREMEDRE S L LT O BORE
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(JR7) ZmdbDTHRY,

IARC OFHli THLY EiF b T2 8sBRic B3 5 &1 5Li%, PFOA 22\ T
X NTP OB TRD DN EORAEROHINEZ b L2, 725 035 6
TW5 EHIELEDN, —E5ECTPFOS I2OW T OEHEIT 1RO TH v ZEHLE
[RONTWD EHEL TS, ZDDHIFIZOWTIE, A0 BRCHER
NIZEREORECHFIZIT > HEBEEOLOTHL EEZ BN, KU—F 77
N—E, B MU THEDDLZ LT #H LW EE 272, TARC TR B AL
BT 2HRICONT, B FTRODONEZEY 2R T 4 v 7 RS i e
M%bH L2, PFOA, PFOS & H3VGFHLAE SN TV D EHELTWS, Zh
SIZONVTARY —F 0 7 7N —713, B AL OBBRAWT LSRN DT
B, HBILE SN2 DNA A F AL BIED AN ODRIND AT = R ARRENT
WRWZ & U FUoERICE T DHURICE OIR T & U T Oz il o g S
OHIE LTHE Y TUIE D200 DA Z LENDL | BOGEILA G LTV D &
FEWVERNE B 2 7o, BEEIRICBIT 2 I AIZ oW TiE, PFOA 122\ T TARC
(X, B, RSN AR T DAL RS STV D b O DOFEILIRER TH
V. ZDEDPDOR AN DD TUTFFHLTI A+ TH D LHE L, PFOS X, [EDR
WA RET LTV THOERL —HLTEO6T, FHLTI AR+ TH D & f
ELTND, KU—F 77 NV—"DORMET, 2o DOHEE BB TH

27,

(2) EEVAZEDTMEDNE EH

T RARA b T EICEWRBR L OEFICET 2R PR A AL, LTO
O LTz,

FF~ DB SN TE, BB O R E & MY TEH L5 2 LIFRETH
L&, EETAHALNIME ALT [0 INE, 258 oo & PH AN T HERE IE 7 BIE PN
CNELRRETHL Z L, mIE BETHRIZ BRI OBRMAEME R 2 5 &
5 7oL A S VT B 72 A B BOSBRIT R STV RN 2 & | R (2,
NENARFEE) ICBER D Z L L REINTELTHMANERENS AT THL Z 006,
PFOS.PFOA & O'PFHXS 2T 528 2 K IF T AIREMEIZI AR E TE RN DD,
AEHUIAR T TH D,

FRERH ~DOFEICOWTIE, BB CIE, Mgk =2 L 27 1 — U EIZZE1k
LAWKITIETT D 2 &hdbEsnTtns 2L, g chbhiz PFOS KO
PFOA X< #FE LB 2 L AT v — /U EOHN & ORE X, ZDI1F & A L0 kil
MRICBITHHDOTHDLZ &, TNHITEENR2WE T 5HME S H D ERN—E
LCWRWZ &, MOBRENRMTH L Z L, OBLIZHEBITHE D < AR
THYEKNZ2ERPAATH L Z &, HERISEBRI RSN THRN T L5,
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FEROMRLZDOBERICESNH D Z Lnh, IRERENC R L KT 9 mTREME
FEETERNEOD, FHLUIAR+STHD, Fio, IMiE PFHxS B & gk
AL AT u—/ViE L OREIZOWTIL, Ml ZAT 2 72O O+ mAlidE o6 n T
AT/

FOPR B RE & i TR R IR AR L IREA~ DB DWW T, HAA D72 E e
T RAIZ—BEMER 2N 2D, ENDH D L ETIEF AR,

AEFH  FEAESNDRBIZOWTIE, RO RS, PFOS X< T|IZ XL VI
WA T O, WA L REW O AEFER L O AEREREOK T, B E ToRk
HEEMOMHE], BHIRFFH OE %, PFOA X< FIC X 0 HAE L2 IREMW oK EIE
InEnl, FEEE OB EBIEE ORMREZENRE SN TWD, 7272 L, Bl
TOMHPREITE MZERXTHELU ESWI & A D= X LARRHATHL Z &b,
EFTH DN HAEREREOE T L I35 L TEZX LI ENREY THD
EHIWT LTz, BT, R A LB IR0 PFOS T PFOA 13< #& &
MAERMAEIN T & OBEIXEETCE Vo0, SGA ., KHAEKEN (2,500
g Kiiii) FE~OFBELRELTLMATRONATEY, HAEZROFELDOREIZK
ETHEBICOWTIELEAHATH D,

FIE~DEEIZHOWTIL, PFOS. PFOA O PFHXS N U 7 F L5t DL
RISEDOIETIZEE L TV D aTREEII R E TE RN DD THRDZ < [THWTITE
ETH KRR AHGRT L2 LIFRETH L Z & MOBERNOEELE Y 431
TERREERHATONTW W & U7 F o OBEIC L DRERD R D = L4,
AEHLODE 0477 SRR & 5, S IeME & OB K YT L ¥ —R i & o B
IZOWTHE, W BAFZER RIS BN 2N 2 D FHMBiZ1T 9 ISIRRELX
A Th D,

PR DREIZ OV TR, T AT 5 ITITEEL A+ Th 5,

(3) ENAZEDTHEDFE LD

BAREMEIZ DWW TIX, PFOS, PFOA } U PFHxS 1% in vitro 1235\ TRE{b A
LA LD kA7 DNAHEMEZ RT OO, EENREREEEZ A LRy
&I L7,

NI ONTIE, BB Cid, PFOS 1£< FEIC L 2 i O 5,
PFOA I BT LD T4 T v bR, FH0RaBIE & Ol i —CHE S OF
(ZIERR IR BIE O R AERRD b2 b DD, T v MBI D IFIROEREEZE
M OERR A RENE IR L DWW T, T > R DA I = XL LD WREMEDR H 5
&, IAT 4 v EMAEICOWTIE, BFOFEMIIAATHLZ LD, B R
IZHTUED LD N E D MTAWCE 72wy, PFHxS (ZOWTIEERY Eif 5 &
AR Tz,
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SR S PFOA &g A, FEED A K OFLD A & DBETEIZ DUV T,
FE A — B 72 < FEHLEBRERI T 5 &l L7z, PFOS & Tl A J VLS
/v, PFHxS &g A KON A & OBFEIZ DWW T, REUIA+5TH S &
HWr L7z, PFOA, PFOS T PFHxS EBERENR AN OWTIEHEERH D T 5
WHIE 72 o T,

3. BREEZICEY HIEEE

PFOS (' PFOA ORNENREIZEIM L B R & TIIRE S BAr Y | 70, EHWI
IZBWTIL PFAS O iE - I<BEELXHURET L2 DLV, ZD72), I EE
AR X B ek ORGSR B 15 b v iz EE M & (NOAEL) | /et i & (LOAEL)
FHLLSEANCF =7 F=XOFEFETIRIE (BMDL) UIEFAHTEDORR N BT 6
7= BMDL (23T POD (Point of Departure) Zi&E L. KNEIHEET /L
(TS MR E 2 S E - (X< EE LT o HEHE T L 2 W TERE
ELToe MNMEMAE (PODurp) ZH M L, & R iFEf%R%E (UF, Uncertainty
Factor) TERL T, ZOIEK BETHONITAFEER LW EHAIINLIETHD
RfD (Reference Dose, Zf&) . & M3 —/EJEICHTo > THEBEBI LT TH
FE~OREEENTWEHEINDETH D TDI (Tolerable Dairy Intake, M —
AEIRE) SOREELREE L TS, (KNEIREE O TG IR 2 £ 2 THE OH
BT T VAT 572011, HISOEREH R O 25425 2 Lo, ARG
2RV TIE, A O EHEFHE T L OMEITIT O 2 & < WS IC I 5
PFAS OFHIIZ W b L7z HEHEGHE 7 v (RNEREE T L PBPKET L2 5 Tr)
K OHERTFIEZ MR L. ARFHMICHIH rTRE2 2 et Lz, £ ORER. o aHAni&ES
BT HEWEFE T VL, EREUEA RIELRTHEE L THEFEIN TR,
PFOS. PFOA }. O PFHxS @ H&H#HEGFHIHOW T, BREA CIIEBEIICHE — vz
ETANFMTE S LWV DREICIT RN EEZ BT,

WA MBS R SR L - H BHERTE T MIZENE—R—ENH V| BIERE TV
TP EFIRL, BRANZY TEDH D Z STl ClIRneEE X LN, 2D,
ARFHHIZ BN T, ENENDET KD TR S 1172 PODuep % Ehifali
FEFTNZ BN THRLNIZAT S RARA  MZOWT ORI & &bt TREH
WA 2 L & LT, F7o. EEEHFZEO POD 12OV, A EEmERI I L v
BMDL 2AFHENTW52, £ORHEEZMEES D 720 DuDE 0T — 2 0
WRZAT) 2 LN TE RN L ZRTh ORI K v Fit S/ 7z BMDL
ZDOEFEDEERFIRIGE LT,

(1) B EHEERIC L HIEZREDFE R
AN RS & D PFOS KO PFOA DR K& OfRAEME O F M (RVI-1~2)

230



© 00 3 O Ot B~ W N

e e e
B~ W D = O

IZOWNWT, EOFIOEBSLHNAEZBEE X THRET LT,

2018 F=LLET (EPA (2016). FSANZ (2017). Health Canada (2018)) (3.
TR OFE RS | FFIRSCAES - BAE~ORELE L IHREMAEH STy
%, =Dt (EFSA (2018). EFSA (2020). EPA (2021 Draft)., EPA (2023
Draft)) 1%, BEFWIEORERNG, MEHR =2 VAT a0 — /HED _EFOHARMAE
DIRTF, U7 F o #f%EOTRINEDIR T ~DOEL & &R EN R ST
W5, F£7-. PFHxS OFEfiCiX, ATSDR (2016) Y ANSES (2017) (3@
REROFE S DHEEE 2 F H L, EFSA (2020) 1% PFOS, PFOA, PFHxS, PFNA
EDEFHE LTHRIEEZFEE L TS (RI-3), 2 EOFHiit&R2 8 L T
WD RIRA VM ROEEEIIRE S £ (HBIc kv, PFOS TK 7,600
5. PFOA T#J 100,000 5 DB & 288 %) \ BiRF R TlL PFOS,PFOA X U* PFHxS
[ZOWT, [EBRAVIZEE S M D B 7o R BT 25 i 32 S AL TV DRI TIL A2
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FRVI-1 B EHEHLREEIZ & 5 PFOS MDIEIZEE (T Y KR4 > RAD
o RAEA SR | B35 POD | MLiK#E POD|  PODumn | UF frbmii P
;7; v b 2 ARG ABIC BT 5 IFIIEIE | goalth Canada Né)([)&ZEiL B 0.0015 o TDI 60
- (Butenhoff et al. 2012a) (2018) me/ke (£ H mg/kg RE/H 0.00006 mg/kg (A E/H
M3 ALT 0 EPA _ BMDLsgrp 1.94X106 | Candidate RfD 0.9
(Nian et al. 2019) (2023 Draft) 15.1 ng/mL | mg/kg {KE/H 2X 107 mg/kg (A H/ A '
BN DGR = L AT 1 — /LR O HE AN
. . EFSA _ BMDLs 1.8 TWI
r (%‘i‘?ﬁrsl‘l;n& (::3 321.0%:()’)5)9, Nelson et al. 2010; (2018) 21~25 ng/mL | ngfkg K&/ H 1 13 ng/kg K&/ 1.8
A E :
MER = L RAT 0 — /L ED L& EPA _ BMDLsgp 1.20X 1076 10 RfD 01
(Dong et al. 2019) (2023 Draft) 9.34 ng/mL. | mg/kg {AE/H 1X107 mg/kg A/ H ‘
%%%{%%ig/%ﬁﬁ < FEAEENRBRICK T AR EPA NC())AIEL NOAEL 0.00051 %0 RED 2
(Luebker ot al. 20052) (2016) mgfkg (ki | 626 ng/mL | mefkg {RE/A 0.00002 mg/kg A&/ H
7 b2 ARG - FEAETMERERICBIT 58 NOAEL
S . FSANZ NOAEL 0.0006 TDI
D N b | .
- %Eiﬁhﬁfﬁﬁ%%gﬁmmﬁ (2017) m¢£&aa 7.14 pg/mL | mg/kg kA | 20 20 ng/kg AT/ 20
L .
7 b2 AR - FEAETMERERIZEBIT 58 NOAEL
: m ATSDR NOAEL 0.000515 MRL
By HIGEE S (T nan 2021 | ok | 748 neimL | merke R/E | 5% | 25100 me/kg (i 2
ISHAERE (HAREEDEKT) EPA _ BMDLsrp 1.13X10% | RfD 01
(Wikstrém et al. 2020) (2023 Draft) 7.7 ng/mL | mg/kg {AE/H 1X107 mg/kg A/ H :
T EHOMiETY 7 7 U THMEOIK T EFSA _ BMDLs 1.8 1 TWI 18
(Grandjean et al. 2012) (2018) 10.5 ng/mL | ng/kg {&HE/H 13 ng/kg KE/H :
T EHOMIETY 7 7 V) T HMEOK T EFSA BMDLio 0.63 TWI 0.63
(Abraham et al. 2020) (2020) = 17.5 ng/mL | ng/kg KE/H | 1 4.4 ng/kg AH/H (%1)
GBS : Grandjean et al. 2012) (%1) E;X 1) (%1) ’
RE 5 2L oMY 77 Y THREGOR T EPA B BMDLossp | 18x10° | o Candidate RfD 09
(Budtz-Jergensen and Grandjean 2018) (2023 Draft) 12.5 ng/mL | mg/kg RE/H 2X107 mg/kg < E/H ‘
T EHOMIET Y 7 7 U T HUMEOIR T EPA
(Grandjean et al. 2012; Grandjean et al. (2021 Draft) _ BMDLsrp 7.9X108 10 RfD 0.0079
2017a; Grandjean et al. 2017b; Budtz- (%2])@ 0.54 ng/mL | mg/kg KE/H 7.9%X109 mg/kg K/ H :

Jorgensen and Grandjean 2018)

¥1 PFOS. PFOA, PFHxS. PFNA 04 &}
%2 EPA (2021 Draft) (5| AR & SN THWEN, FEBEOREMEOLBO-HHE L Lt L,
MHNT  EFRIC L D= AR A > b
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1 FRVI-2 B EHEHLREEIZ & 5 PFOA DIEIEME (T Y KR4 > RAID
E2 RHA FFHER | B35 POD | M#E POD|  PODumn | UF b P
I35 ALT fE O EPA . BMDLsrp 2.15X 106 10 Candidate RfD 0.2
(Gallo et al. 2012) (2023 Draft) 17.9 ng/mL | mg/kg {KE/H 2X 107 mg/kg/ H :
MEF#Ha L 27—/ ED 5
. . EFSA BMDLs 0.8 TWI
(Steenland et al. 2009; Nelson et al. 2010; — = 1 . 0.8
yerrfeys | Briksen et al 2013) (2018) 9.2~9.4 ng/mL| ng/kg &&E/H 6 ng/kg AR E/E
M=o L 27 a— L ED L5 EPA _ BMDLs 2.75X107 | o RfD 0.03
(Dong et al. 2019) (2023 Draft) 2.29 ng/mL | mg/kg A/ H 3X 108 mg/kg AT/ H :
{;; % f;;a %%%u RAFMERBRICBT 5 BEm o FSANZ NOzleL NOAEL 0.0049 %0 TDI 160
(Lau et al. 2006) (2017) me/kg (K 35.1 pg/mL | mg/kg KT/ H 160 ng/kg A E/A
%&%gg Lgﬁg EE{E 0)% Chtiiois 2016) L 380 mamL, | mave fe/il | 300 | 0.00002 mafig i 20
DIR 23 AR 1 .0 pg/m mg/kg . mg/kg
A5 - 34| (Lau et al. 2006) mg/kg AR H/H
. = = [N —~
P gs AT - FAEFERBRIC IS T 2B A~D ATSDR L%A?FL LOAEL 0.000821 | 40, MRL X
?(Koskela ot al. 2016) (2021) me/kg (K E/H 8.29 ng/mL | mg/kg &/ H 3X 10 mg/kg A5/ H
RHAERE (HAERKEDEKT) EPA _ BMDLsrp 2.92X107 | ;g RfD 0.03
(Wikstrém et al. 2020) (2023 Draft) 2.2 ng/mL | mg/kg {KE/H 3X 108 mg/kg AR E/H :
FEHOMERY 77 U THARMOE T EFSA BMDLio 0.63 T™WI 0.63
(Abraham et al. 2020) (2020) = 17.5 ng/mL | ng/kg {K&E/A | 1 4.4 nglkg KRE/H (%1)
GEANTEH : Grandjean et al. 2012) (%1) E;X 1) (%1) ’
T &b O Mg HUR S RGO EPA _ BMDLo.ssp 3.05X107 | o RfD 0.03
(Budtz-Jergensen and Grandjean 2018) (2023 Draft) 3.47 ng/mL | mg/kg {KE/H 3% 108 mg/kg K=/ H :
RE [ rbomiiy 77 ) THIKMEOE T EPA B BMDLossp | 292X107 | o RfD 0.03
(Budtz-Jergensen and Grandjean 2018) (2023 Draft) 3.32 ng/mL | mg/kg {AE/A 3X 108 mg/kg {KE/H :
T &b O MG HUE RS DR T EPA
(Grandjean et al. 2012; Grandjean et al. (2021 Draft) _ BMDLs 1.49X108 10 RfD 0.0015
2017a; Grandjean et al. 2017b; Budtz- (%2) 0.17 ng/mL | mg/kg K&/ H 1.5X 10" mg/kg A/ H :
Jorgensen and Grandjean 2018) :

2 %1 PFOS. PFOA. PFHxS, PFNA O&Ef
3 %2 EPA (2021 Draft) 1Z31HAARA & SN TWVAHA,

4 @ EEIRIC RS RRA R
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RVI-3 EHETMEEREIC & 5 PFHXS DIEEE (T FRA > R

= FRA N WG | B35 POD | fIFME POD |  PODme» | UF i RS
(ng/kg A HE/H)
T v MER S MR L A - AR NOAEL .
Wl | Bl it B IF I RN, AR R g)sﬁ)s ) - - /lf'z{igﬁ il | o00s Y I 4,000
(Butenhoff et al. 2009) mg/kg K/ H 88 : gxe
F - o X == = i 8 AH Iz ‘\m‘
N N A 5L PERRBR IS 51T B B BRIE ATSDR NOAEL NOAEL 0.0047 MEL
FORAR | M B2 o IEKR AR R (2016) 1 73.22 pe/ml | mg/kg (A1 800 | 5. 105 me/ke KT 20
(Butenhoff et al. 2009) mg/kg (AE/A
FELOMERY 77 U 7 HEMOKT EFSA BMDLi1o 0.63 TWI S
Tz (Abraham et al. 2020) = 17.5 ng/mL | ng/kg {KE/H 1 4.4 nglkg RE/H .
GBEANTEH : Grandjean et al. 2012) (2020) %1) (%1) % 1) (3%1)

%1 PFOS, PFOA, PFHxS, PFNA 04t
RN BRI L B RABA v b
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(2) TURKRALAY FDEE

PFOS KU PFOA oW Tk, I E TITEFMIETHE SN TV D HERD
2B, T RAKRA v FELTOF GG, 1E ALT EOEM, ik L 27
0 —/UE O, HAERMKEOK TR ONY 7 F 8% OBURIGE OIK T & B
LTV AREMNTRE CTERWEFM Lz, 2T, 26Dy RKRA > b
DS EICRT 2 IEEE T2 2 LI oW TRE L7z,

M ALT & O K MILFRR = L AT 0 — LEOEEINC OV T W
IR CTH D Z L, OBITEBIZHE D DIIAIATH U BRI ERIA
HTHDHZ &, mIE<BERERTHRIT EBRERBOBMARENEZ B X 5 X 5 e
XA 5T, HEMGERAAHETH S Z L EOMERNH 5, HARKED
KTIZOWTIE, M & L TOMAERBEOSAREMET T 5 Z L2k > T
AR (2,500 g Ai) 2304 5 AlRetEldd 5 6 oo ARHAREIR (2,500
g i) AT BERKFNTHINT 2 0%, HEROGERIIRHTHY | f5EE
OBEHORI L § 25 Z L1304 Tl U7 F U B OBURISE DI T I
W, FELOESCH 5 SICRRER S D Z &b, IEEOFEHOMRILE 325 =
CILEY TR, LENS | BN OBEENEETCERNE Lty KR
A MI. WL EEEEZRET 2 IEERAAR S THY, b= R
WAV MBI AR 5 2 & IR IREE &l Lz,

PFOS KLU PFOA (2L 558 L LT, BRI OWTERBROM R A2 v M
BTEHD Z EIIERETFOEW L REETH D, Fo, IREMAH, FRE, &
R OMIESNDEEIZONTIE, T DA+ ThD, —J7, £l - BAEICE
B (PFOS oA EIZ BIC L 2RI o, B4 L= REi
DAELFER L NHAERHAE O T, BEAY £ CoOEEHMOME, BRI DN
%, PFOA OFEHHEIT<FICL 2 MAROKERINISG, FBEE OB (LEILES)
IZONWTH, BFETALNTEHAERMKEOKR T L IZ3T TEZDILERNHDH LD
O, FEEEORHOMME 720 H5 LE 2 bilc, PFHXS (Z25WTiX, #Hlix
1T 12D+ mRITE LN TWARWN D & D | B S TR E o & H A
HEChH D LRI LT,

—J7, PFOS, PFOA ;U PFHxS IZ X 2N A B O T, B RE
CEtEE A L2 &b BMEORE T EE &l L7,

Bidlik T, PFOS X< &I L D /FHlalES O3, PFOA XK EICL D T
AT 4 bR, R R A OV Al s —HC CO— 0 UM MR 5 i e i i oD 36
ENRROLNTZH DD, T MIIT 2 FFIRO MG 22 b K OV R 55 o i i
ONWTIL, FolEBEADOA D= ALZLDAEENRNHL . 4T 4 v EM
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FUEIZ DWW TIE, TP OFEMITAHTHL Z &6, B MU TEOHLNLNE
I MTHEWTE A2V, PFHXS IZOWTIEEY EiF A _R&EFTRIT 2o 72,

e S PFOA & BIED vy FEEDN A K OFL A & DBIEIZ DUV T,
FEFAZ— B 72 < FEHUEBRERI T 5 &l L7z, PFOS & JiFlEAs A VLAY
i, PFHxS & &g A K OFN A& OBEEIZOWTIL, GEUI A+ TH S &
HIWr L7z, PFOA, PFOS &N PFHxS &M AN OWTIEEELN®H D &1 5
WD TR Tz,

PLED G BB AMEICET 2R b E L2 BT 2 I3ERS A+ Th
% & L7z,

(3) EIRMENFEH

PFOS & O PFOA 122\ T, EakBi Ca BV A0 - FA I T 5 IR AibAR
WA (PFOS X< B|IC X DR IBSEC oahn, HZE U7 B8 o A7 3R J OV Ay
REOIRT., BEFLW E CoRERMOME, FRIRFRHOEN %, PFOA X< FEIC
X% A U7 IRE O REIINIE], 5818 OB IEIES) MAMEfr 24 %
FEMOFH ORI E 72 0155 B2 b, A HEEEICRB - TohbE b &
ICHEH SN EEME 251, B EICE T2 EEME2EH TS 2 E2R5 L
776

@ PFOS

BRIz 175 PFOS 1X< FEIC X AR EIZHOWTIX, EPA (2016)
FSANZ (2017), ATSDR (2021) (Z & ¥ PODurp. RfD O EMENFEH SN
TW5o,

EPA (2016) (ZBWTiE, 7 v b 2 AR - 584EF M35 (Luebker et al.
2005a) To 2 {HACH O REW DR E I 2> & FEIZ 61 5 NOAEL %
0.1 mg/kg fKE/H52L L, Wambaugh & (2013) (2L A%ER 2-3 2 /X— K A
Y NETNVEIERET L E LTS HE (HED)-IZHH L 72 NOAELuep &
LT 0.00051 mg/kg AHE/H (510 ng/kg (AE/H) ZHH LT\ 5, RHEFERE
7z 30 (FEFAIHESEGREL 3. FRPNANHESELR%EL 10) & LT, RfD % 0.00002 mg/kg
{KE/H (20 ng/kg KE/H) EHHL TN,

FSANZ (2017) lZBWTiX, 7 v b 2 A - BAFMERBR (Luebker et
al. 2005a) TOWWEMWIZIS 1T DIREIEINIHIH S NOAEL % 0.1 mg/kg K&/ H
2L L, PKET U 72k > THED % 0.0006 mg/kg {A#/H (600 ng/kg (K
/H) EEHLTWD, RieFERHAE 30 (FRM A MR 3, FENAHESE LR %L 10)

52 R SCTIE, 1N H OR R S5 572 NOAEL 1% 0.4 mg/kg (A&E/H & ST 5,
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& LT, TDI %, 0.00002 mg/kg {A&E/H (20 ng/kg KE/H) EHH L TW\5,
ATSDR (2021) 2B\ TIE, 7 v b 2 HARA5E - AR (Luebker et
al. 2005a) T/ b V- BHIREIE & 2 X H o LB O R EHINIHEI2> 5 NOAEL
% 0.1 mg/kg {AHE/H 52 & L, HED (2#% L7z NOAELprp & L T 0.000515
mg/kg RE/H (515 ng/kg RE/H) ZHH L T\ 5, MiEFEREE 300 (FEFIA
Tl SARI 3 TN AN EAR L 10, i IEARER5310) & LT /e/hY A7 L~L (MRL,
Minimal Risk Level) | 2X106 mg/kg fK&#E/H (2 ng/kg {KE/H) & LTW5,

VL bEZEE 2 T, 8 EOFE IOV TRET L7z,

POD & LTI, ERFEOWTNOFHMIEEICB W THEAESNTWDS, Ty
k2 tHACAESE - A EMEER (Luebker et al. 2005a) THH7- 2 L H DR
BT S ARG > NOAEL Tobh % 0.1 mg/kg KHE/HNEY THD &
L, 2 20 6HE M &7z PODuep (£, #HIEEBIIZ K » T/hNEREWNEH D
DD, 0.0005~0.0006 mg/kg KE/H ThH-T=Z &b INERH LT,

AHEFARBUZ DWW TR, RIS, BRI HE FEEREL 10 K OFEN A AR5 10 23
%VEﬂ\%ﬁ@%@i\%%yz%XT47%&U%%yﬂ&4T17XLﬂ
BT LN TEY , FEEAMHIELEIZOWT, WHO Tid4 412 1006 (4.0)
SR 1004 (2.5) ZFIY M TTWD 4054, F72 EPA (2016) ® PFOS & U* PFOA
DFHEIZBWVTIE, hF v aF A7 I 7 AOFMAMEESRRE LT3 2E Y YT
T 5, Alald, BB 545 507 NOAEL % (RNEhRE O A 2 B & % 7= H
EHEETICEY HED IZHBBE L TWA Z Enb, b v af 27 47 ADF
ZEFARE L e | R ARHERREIL R X v a XA 2 7 AD 3, FENRHEESREK
X 10 Y THDH LB L, 30 & L7,

bENS, KU—=%0 77 —71%, PFOS DEFEMEOREMEE LT, 20
ng/kg IKE/H (2X 105 mg/kg IKE/H) & 9252 L vy & fWr L7z,

72%, ATSDR Tid, @m0 a4 B[R L CGEIMORIERE 10 A S
TWDMW, BBy RABRA V MO HBMOMEMAEERET 2 Z L
BICiE v &Il L7z,

@ PFOA

ERIC I 1T 5 PFOA X < BRIC X 2RI 5 13, EPA (2016) . FSANZ

53 S IRV T, L DKV NOAEL (0.000116 mg/kg (K E/H) Z#i%5 L TV 5 Peden-Adams
5 (2008) DHEIRITE NEAIHE~OHREOHE L R D ENEROT — 2 BRETDHZ LD
MRL EHIZITH W o Tens, FEFMEL Y L8/ RARA » F &7 B TEeE~D &
EEE 2. BMORIEREE 10 & LT\ D,

54 Environmental health criteria 170. Assessing human health risks of chemicals: derivation
of guidance values for health-based exposure limits (WHO 1994)
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(2017). ATSDR (2021) {Z X v PODgEep. RfD EDHEEHENFEH I TV 5,

EPA (2016) 2B\ Tk, ~ 7 A4GE - BAEFMRE (Lauetal. 2006) T
OB R ORI & O IR O FREE O BALERALE O | JED YL sha DRk
AEEN S, /it E (LOAEL) % 1 mg/kg (K&E/H5 & L, Wambaugh &

(2013) IZ X AR 2- a2 /8= R AV hET N EHARET L L LT HED I2H#t
% L7- LOAELngp & LT 0.0053 mg/kg K&H/H (5,300 ng/kg KE/H) ZHH
LTWD, NHEFAREZ 300 (FERHIAHEFAREL 3, FENAHEFEFRE 10, NOAEL
TiE72 < LOAEL M5 Z LI X 5 M iEd68% 10) & LT, RfD i% 0.00002
mg/kg KE/H (20 ng/kg (KE/H) EHRH LTV,

FSANZ (2017) 2B\ Tk, ~ v 240 - A FMERE (Lau et al. 2006)
T DAV B O REH NI 2 & FEWIC 1T 5 NOAEL % 1 mg/kg K&/
H5LLPKETYZIZL->THED % 0.0049 mg/kg K&E/H (4,900 ng/kg
RE/H) EHEH LTS, MlEFIREE 30 (FEM R MESEIREL 3. FENRHESRIREL
10) & LT, TDI /X 0.00016 mg/kg fAHE/H (160 ng/kg {K&#E/H) &EHMHL T
5,

ATSDR (2021) 28V TIX, v 7 A 4% - A E MR (Koskela et al. 2016)
2B B EE~DEZ) S LOAEL % 0.3 mg/kg {A#/H & L, HED [Z#R L7
LOAELngep & LT 0.000821 mg/kg {£#/H (821 ng/kg fA&E/H) ZHH L T
Do NHEFEMFEZ 300 (FEMAHEFEARE 3, FENRHEFELREL 10, LOAEL & Hu»
% Z LT KD ARHEFARS 10) & LT, MRL 1% 32X 106 mg/kg R&E/H (32ng/kg
KE/H) ELTWD,

P bEZEE 2T, BIEEORHICOW TR LT,

POD & LTI, EPA (2016) 38 H L TW 5, ~ 7 A4 - 54 MERER (Lau
et al. 2006) TH LT IR VL ORI OB I O UL fr B OB AL R Db
HED BB OMEREVEHE D LOAEL T % 1 mglkg K/ H2NHY T 5 &HIHT
L. EPA (2016) 23% H L7= PODurp T& % 0.0053 mg/kg {AH/H (5,300 ng/kg
KE/H) Z8H Lz, ~ v 245 « BAFMRE (Koskelaetal. 2016) TH 5
NIZEHEA~OEBIZONTIE, B—OHETITONIZRBR TH 0 A EEKFEN
MWTERWODEM Loz,

RHESARFNZ DWW TIE, Bk 515 5172 LOAEL % PODygpHED [Z#2
BLTWDZ E2n PFOS [AERICHERI A MEESRBII X a X A F I 7 20 3,

55 JH &5 L ClE. BMDLos lZZ 4, JRIROFeETE OB L Tidaifkk 0.643 mg/kg (A&E/H .
%% 0.616 mg/kg fRE/H, HAEROAFR (PFEH% HE (PND) 23) Ti 1.09 mg/kg K&/ H |

HAEROEET (PND 23) TiX0.86 mg/kg (KE/H ., BAIREELE T 2.10 mg/kg {KE/H &
INTWAH,
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FENANTEFELR 2L 10 & L, LOAEL Z W5 Z &I X 5 Ml FELRE 10 2% %
DY &L, 300 & L7z,

LhEne, RU—F%0 7 7 0—71%, PFOA ORRFBEEZEOIIEM S LT, 20
ng/kg IKE/H (2X105 mg/kg RE/H) E3TAHZ EnmY &l L7z,

(4) MMAE—BERE (TD) DFEE

ZZETOMBOME, TNETITNE SRR S PFOS ([2oW
Tix. 7 v b 2 HARATE - RBAEFEMERB (Luebker et al. 2005a) THHALZIR
BT DIRESINIEID S, PFOA [ZOWTIE, ~ 7 A - 384 gt ikli
(Lau et al. 2006) T b L7z g Y O Rifl & OMZ I O ENL S E OB E D
W HED BB OVERBYEEN S, TR ENIEEEEEH L,

b, BIRFSTHELZEDOTERLT —Z LUORFRRERICEK S & KU —F
77 N—71%, PFOS XO'PFOA O TDI & LCULFDEBYVRETH I LN
2 L L7

PFOS 20 ng/kg AH/H (2X105 mg/kg {AH/H)

PFOA 20 ng/kg AH/H (2X 105 mg/kg K5/ H)

272 L, fRRMIC, AEIOREIRHICIIA+4r Thd o 72 PFAS OB BT
DAFGE - AR RO—EM, ZEOESWVORIKIERR., HEOCBERFEIZET
HIEWMOFBFRE AAER L T U, TDI = RE TR E 72 5 "JREtEIEH 5,

PFHxS ([Z2oWTIE, fHMliZAT 5 +a 2 mlidfmoinTunian b Bl
SMCIHEEEOEHIZINSETH 5 &Il LT,

7238, EFSA (2020) Tix. PFOS. PFOA. PFHxS & ' PFNA OA#E L L
THREMEZFRE L TV D 28, #5kd PFAS 73 7RI L 2 EAIE BOKBIZ OV
T BRI W TIEARNIEE A En D & EFREICB W TEH, PFAS
DENTREOFHEEICETI2HMANIEAELRVWETREYORAEN2) 2
HHAHEBEIC DWW TR 2 Z L IXREETH L 2 20 b, KU —F T 7L —T
(X, BURE R CIXER O 5 FHE Z L IR E 2 RRET 5 2 L AN &k L7z,

4. X< BEME L HEIEE & D LB
(1) ER=EOHE
b MZEIT S PFAS OIE< BWIZHOWT, TOREKE LTE, BFLOEEHIM
Z. BEAAIESCHEOROEIL, —Xy NOKBESENLORO - WA - BEIT
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SBWH D, WBNOHREIZE D L, PFAS DIE< BIZB T DK RBOEER (4
I EDHEIE) 1, ERREFEICLV R 0D, BFICIHIEBERDHEKT
boLEFEZBNTND,

B O PFAS JREEIZHOWTC, ENTIX, v~—F7 v XXy hHFRUTLD b
—HANHEA Ty NAZT 4 O DOREVE WA THhIL T Y, PFOS X
I PFOA MHMRAETOEERE FIR (LOQ) ML ETHRH SR MEEX, AN
M, BHE, WETh-o7o, L, HESER DL B O PFAS IRE %5
THDDT =82 L LTEIARTSTH D, ENDOKEKIZOWNTIE, BAEI@EE
NETE HEEfE & LT PFOS U PFOA O &3 L LT 50 ng/lL EEELTWA,
2021 FEOFHEIZIBN T, FAK (KAkkeKEZ) @ PFOS XU PFOA BIE DA F
B2 50 ng/L ZH 2 TW=dDlX 1,655,247 #5402 S Th o712, FHEIC
KV EEAEEEZBEZ TWA5A L. KIEOEIE: 2 OVEMERALERE AT i T
%, ZHLIHEIOFHA T PFOS &1 PFOA )% 0 & #HiEAY 50 ng/L 22 T/
BHESC. M TKETEAEORELHY . 5% LT — X OEEBVLETH D,

b NI % PFAS OB EEOHEEIZHOW T, BN T, ERk 24~26 (2012
~2014) FFEICHE SN b—F NV F A =y FRAZT 4 b OKR D PFOS
J OV PFOA 7 L | [EERERE  RBHEICBIT2EBMHENSO—HAH-Y O
BEREOT —# W THEINTEH Y, PFOS (LB~UB) i% 0.60~1.1 ng/kg
&E/H,. PFOA (LB~UB) % 0.066~0.75 ng/kg fA&#H/H & & T\5, LB
LOQ KD 4HrfE%z 0 & LTHERILMETH Y, UB M TR (LOD i)
DoHTEZ LOD & [FfE, LOQ KD #riE4 LOQ &Ffi: L TR LZfET
D,

ZOfEFR % EFSA I X 2B REOHE & i35 & LB TiL PFOS {22\ T
XFEFRE ., PFOA IZ>WTIHEL< . UB TIE PFOS. PFOA & & I12{&h»7=, L
ML, ZNHDOWVWTHOHFELHEFESCHEFREFICL>TEHLES LD
ThHZLITHERVLETHL HIZIX, 2O M= LZ ATy NAZT 1 TlL,
B DA TFRERA D BOBK ) & AGEKRZIRA L 1 IO LD SHHETH U |
IKIEARDFGANZDOWTUIRIERE DN MNE Th D, £72. JHAEFEN Y REO o B
TiX, PFOS XU PFOA O FRIREE & ik L TR Z2 0T 5546 @ LOD K&
ULOQ 723 <. LOD Kiifi XiE LOQ Kiii D AT ER L N2 &2 LBIZE D
BHEOHEE T/ NG, UB I X 2 BEE OHEE Il KM & 72 % rrae
NV, EEOEBREL NFHFERZLT LHXKML TN LITHENNKET
» D,

(2) HEERE & IS & OLE

EIN TRk 24~26 (2012~2014) FEICHESINTZ b—F VXL =y P AX
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T A MMOHEE SN — H &7V B EIT, KU —F 77— REIR R D
T —H R OB A HESWCEE L= TDI (PFOS : 20 ng/kg R/ H
PFOA : 20 ng/kg (K&E/H) &Ll T 5 LIERWVRRICH LD EE X BND,

F=F Y U REBIC L DEETIREOHERCAE R ¥ 7 1 L D MR
DRAEHEZIZB O TiE,. PFOS KO PFOA O1E< BEIZBAOHEIIICH D &5 2
SNAHHDOD, BURICOWTHERITARE L TS,

B, BMNAEICEB T 2 HEEEREIZ, EFSA (2020) <° EPA (2023 Draft)
MR LTV DIEEEE BB L~ Th D,

(3) MAREIZDINT

FEPRF I BV CIE, 1B BE AR T AW FAAEIE & L Cif iR L)
WHILTEY, PFOS KO PFOA DIl FRE & A L o EIZ ST, Wb
DHEES - FENRME TR LTS,

PFOS KT PFOA DIl HRE & A & ORI OV T, A Y BB
JTOe hARAAE=41 7 (HBM) ZEBIE, BT R O AR -5 <
HBMEZE®HTHE Y HBM- 1L HBM-IfED 2 >DO L~ )L ZEFL TV D,
HBM- [ fEiZX, ZDOfELL T CIERE~OHEEZEN TRV E S, mIERE
& LTPFOS T 5ng/mL, PFOA T 2ng/mL &3 ELTW5, ZiltH O HBM-
[ EIZFRBLSIC RSN TRESNIZLO T, T=4 U U 7 BRERBEDIEL
BRI AHEEME S LTW5, HBM- I EA#BEL Th, 1IE<BESNT-H
NEFRA~OEZENTRIND L0 D O TIERWA, £ L~V TlIRaE
RWBREICE LR SN D AREEREEH L LT 5D,

F7o, HBM-IfEIX, ZOEEE 25 &, 1< BEINBEANCEREENRAES
LAREMEN S HIRE L L, g EE ISV T PFOS T 20 ng/mL, PFOA T 10
ng/mL. HZFERREA-# D &M Tld PFOS T 10 ng/mL. PFOA T 5ng/mL & i%E
LTW5%, HBM-IIfEA Il L TV 2 I551E, X< BRORE & PRz iz 5~
XL L, BN RETHY, BUREFICMO Y 27 BERN2WIGEIL, BRAE
{LFRIRAEDOMLEIT RN E LTS, 72, HBM-IIEO#EEIXER Lo s T
R E &b, RBITS U TRBREBIRL 74+ —T7 v 7 REFORNE =
2V THRITHIREE LTS,

KEREE - T - EZT7 5T 2 —1X, HBM ZE&2R L7z HBM- I fE &Y
HBM- iz 5% 2 T, 2ng/mL % 20 ng/mL % 7 ->® PFAS /A& 1L
BRI DT > M A7 E (XK8)Y OfE) & L. g/ PFAS JRE72S 2 ng/mL
AT UTEREREITRIA TN /RN & 2~20 ng/mL CTIIAHIREZMED &
W —T TR B O R REMEN H D Z & 20 ng/mL 8 CIIEERRED U X

241



© 00 3 O Ot B~ W N

W W W W W W W DN DN DN DN DN DD NN NN H = H =2 = = = =
S O A~ W N O © 0 006 O v W N P O © 0 3 06 Ut W N+~ O

IINEBEDZ EHBIBAD I EERBE LTS, — T, PFASIEL BT &k D ke
WEOY 27, Z<E LUV, ERRGL, BEOMOY X7 HERICE KE K
7321 OICARHEEENE L, EHA 7V —=2 712 K-> TR S D FEN
Bex ARG (AR EERONE S | iLoAHE) & EEID 0 E S 0O
XHREERGERH VL L LTND,

HBM ZES K OCKERY: - L% - BT 7 I —3nTivh., PFAS g/
MAERE DRI OW T, TNEBITHEIIMEREEO ) A7 RNEE 5]
BEMRHHEOLE L TORLTIZIWVA S OO @RI LA OREERE D H
Ba2EWRT b0 TIEe <, BURBSICMO U 2 7 ER D2 WIGE LR AL
REDOMET /2N E LTV D,

REAICIVEMINTZENCBIT 2 —REREZSR L LeHAERRICLD

ELRONTZT—HTEH LB DD, AARIZEIT 5 —EERD PFOS XU PFOA
D41 EE o il & P, AR 20~22 (2008~2010) 4 ClE 5.8 ng/mL
(0.73~150ng/mL) K} 2.1 ng/mL (0.37~25ng/mL). “FZuk 23~28 (2011~
2016) FEJE TIZTZTNZENDOEE D PFOS O JfE) 4.8, 4.5.2.7. 2.1, 3.3 ng/mL
(A O#IPH 0.29~17 ng/mL) KO PFOA OtffEas 1.8, 2.5, 1.6, 1.6,
1.4 ng/mL (&4EE O] 0.27~13ng/mL) & SN TW5, £7-, dbilFE 225
A NZBIT D AEE = A — P OiEmoOFHAE (2003 4 2 H~2012 4 3 A) TIL,
PFOS kU PFOA O REAMAER B D il & #i[HI% 4.96 ng/mL (0.81~30.28
ng/mL) K& O*2.00 ng/mL (0.25~24.88 ng/mL) & i TW5,

b MZBIF S PFOS LT PFOA OEEY-EHNTEF T2 R TH Y |
ANBNREIZ D W TIEARHEFE R N Z W=, IE S 7= i i OfE R0 5
PFAS O E - X< &, W, SIS 2 HEHNT 5 2 L I3BR RO R KL T
HThD, Flo, BRE - X< BEBEOSMALOEIT BEOLE, B - 1X<#E
R DHEEIZ DN TOREH, N/ ZE 7 PFAS ICIE< &S E 28Kk
RET =210 TH, BIRFRTIHFERA AR L TWD,

5. FEHESEADRE
(1) BERBREZETMOFELED

BB LZETEZIZBWT, B HOHEC1T 5 MR ZEFM S LT, PFAS
D iR 21T > T2,

ARFHIIZ IV T, AL AR 2 o/ T 2 720, [EERER. &
E B2 31T 5 PFAS ORI H W & U7 B 20050 7 K OVRTAfhifs 5 % 3
- RS L, A FEEICKVIE L7 PFAS @ 9 5 PFOS, PFOA } (X PFHxS
(2B % SCHR K OV Al o0 B9~ 2 B 22 72 SCHk 2 IV vz,
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TREEREOFl L LCTHRY EIF 5Ty RiRA > MZOW T, ARSI
L OFHEZETHFI SNy RARA » FNCEB L7-, Z0OH%,. PFOS KT
PFOA (Z2W T, S CHE Syl ALT fEo#n, koL 27 o
—/EOHIN, HAERKEOIK T, V7 F U EE%OTURINE DR & OBEIX
BETERWEFTE L7z, 72720, Mg ALT fEOEME iR = L AT 12—
MBI DWW T, HMORBRENEMTH L Z &, OHITHERBIZHE RO
BN R TH W ERAZRERPAHTH D 2 &, HEKSBRI R ST
WZ EE, U FUEREOHURISE OIR TIZOWTIE, FELOE+45r S IZRE
BNRHDHZ e, BEEEEDT-DO RARA 2 e LTEHEATAZDIZITWN
THORELUIAR+ 5 ThH D & Lz, £, HAERMAEOK TIZ OV TIEL, SGA
R, AKHAKRER (2,500 g K LOREEZHE L-MIEIIROATEY ., 1
HEHORREICRIETHEICOWTUIEERETH D & LT,

FEMAEIZ DN T, BB CA LN FRIT, ToWEFFE DA =X A
Th D AREMEN B D XIIFOFFHIIAATH L Z &b, B MIETIEH B
DIE D DITHW T E IRV E T L7z, RS PFOA & & lAs A, R
WA, F AL ORFEIZOW T, WFFEIHAR R — B2 22 < | R IRER)
THD LYW L=, PFOS & H25A ., PFHxS & &lhs Ak TS A & OREIC
DNWTIH, FFLIA T TH D Ll LT,

B OB FH A FLIZ S W TR AR B O R & Mat L7,

T RARA L MZHOWTIE, PFOS ICHoWTIE, T v b 2 AR - 38450
AR (Luebker et al. 2005a) T L= REMIC IS I D IREEEINANH] 2. PFOA
IZOWTIE, v AAGE - #AEFMERE (Lauet al. 2006) TA L L7z B IE DR
Fiz Ko OV e O SN FE BB D BAL L E DD . T R B DM Rk BVE e 2 2 2
PR Uz, 72, mAPRED S EBRE OSBRI, AR CHA S
TEHEHEFET AV TOREMEEZOEEHT LT,

UbDZ &t iR EOEEMEIL, TDI & LT PFOS 1% 20 ng/kg {&
H/H (2X105mg/kg {KE/H), PFOA IZ 20 ng/kg /AE/H (2X105 mg/kg K&
IR) LERETDH I &Y &l L7z, PFHxS IZOWTIE, sHliZ1T 5 +472
HEIIHEON T RN &0 n | BIRER CIXEEEO B XN TH 5 L HW L
77

7272 UL FERIS . ARIOKFIRFICIIA 145 Th o 72 PFAS OREFZEICE
HAETE - WEBRO—BME, BEOESOVOFRKMER, HEKSERSICEET
DG HE ORI RV R EFRE L T <X, TDI 2 REJHRIL & 72 2 FIREMEIEH 5.
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[E N TO PFOS & T PFOA OFEREIZ STk, Fhk 24~26 (2012~2014)
IR NI CHRES N h—F L F A =y NAXT £ IZXDIERIC
kB L, —BHEYOFHEREIL. PFOS (LB~UB) 7 0.60~1.1 ng/kg /A&
/H. PFOA (LB~UB) 7% 0.066~0.75 ng/kg {AH/H L HEE SN TV, #HEES
Nic—H &7 FEEREIL, BREROBFRH RIZE SV TEE L7 TDI
(PFOS : 20 ng/kg {A#/H. PFOA : 20 ng/kg /KE/H) & Hfed 2 LRV R
WZhHHrbDEFEXLND, L, ENICEBIT H2EFEREMLF D PFAS IRERZE D
RESAMICET 27 — 2%, BEREOHEIZHT 2ERIIAZL WL, 2
DOHEFHEIZIE D2 ) ORFEFMEN S D Z LICHBERLETH D,

(2) SBRADRE
@

)R EHEISDNT

PFAS OFHICET 245 %O L LTk, LTFORRET NS,

PFAS O3 TFEDEZRRHEPIC DWW THEA R BfER H D b OO [ENIMTHIT
DS IR 28 2B E 2 T, PFOS, PFOA } (! PFHxS @ 3 ¥/& % H0»
(Rl 21T o 72, EEI D5 TR IXE SR X oI 8 o0 BAME RO R e B 4
BN 53, A E O ERHE Tl Bl EFHEDOWT BN TS,
FEERCMNE N W TR EBE O FSE-OMEE . AN EICB T 2 IR 0E| A, HIE
OB L OBREEF R ORI E D53 OWTIEBE L TR, £,
PFOS. PFOA K U} PFHxS LIS PFAS & fFERES L B Z SV Tk 2
ToTWRWzd, 5%iE. 250 PFAS ICOWT, MR, BED L OR
i PR X< BEBEICETOHERIEORENRD LN D,

PFOS &Y PFOA %#[Z U &35 PFAS IZOWTid, fEZZICET 5 1EH#
MARLTEY, ARERL, RFHHIZB W THRE L7z RARA » MZD
WTH, b MEEREYTITBEINIEER B LW &0, PR ARHT
HDHZENZNTD, AHOMEOERNLEND, HAERMAEDEK FIZOWT
H, R LVE O FEE, TP OYN RO OND, £72, B N THLNE
BOZO% ORGSR, HAEREEIKT &2 0BOKEIZ OV TOMRFE bR
HDHND, T RARA v b &L THRIOEFLETAN CIXRY 772D
L DOEEREEIZ OV TIE, FEHHCEA TE A HEMBBR A TIEI R+ THhY . 45
BOMADOEFREIZ LY | FTITHRMBLE L 2B REEIEH 0 155, SEIORKRE
(N AR ZE DG ST X< L ~UL=° PFAS S BN H B & S g
IZENENRED B > 7=, PFAS & O 2 33 2 1T E O @ WAFZER AR L
TEBY, SH%OIORLMAOERPIFIND,
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1

<B&FR>

6:2 CI-PFESA Potassium 9-chlorohexadecafluoro-3-oxanonane-1-

9CI1-PF30Ns sulfonate

8:2 CI-PFESA 11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid

11C1-PF30UdS

8:2 DiPAP 8:2 Fluorotelomer phosphate diester

8:2 FTOH 8:2 Fluorotelomer alcohol

8:2 MonoPAP 8:2 Fluorotelomer phosphate monoester

ADHD Attention-Deficit Hyperactivity Disorder : EE /K40 - %
I

ALB Albumin : 7V 7 3

ALP Alkaline Phosphatase : 7V U 7 4 A7 7 X —F

ALT Alanine Transaminase : 7 7 =27 I/ N7 VAT =7
—¥

ANSES Agence nationale de sécurité sanitaire de 1 °
alimentation, del’ environnement et du travail : 7 7 >
AR S BRI i R T

APFO Ammonium prefluorooctanoate : /N\—7 /LA a7 X
BRDT =1 L

AST Aspartate aminotransferase : 7 AT XTI ) T
VAT 2T —F

ATSDR Agency for Toxic Substances and Disease Registry : K[E

BfR Bundesinstitut fiir Risikobewertung : KA >V#EF U X7
T ' AR NIRRT

BMD Benchmark Dose : X F~v—27 R—X

BMDL Benchmark Dose Lower Confidence Limit : > F~—7
=X BMD-OEH X o T [RE

BMI Body Mass Index : {A#5%k

BMR Benchmark Response : X F~<—7 L AR A

CAR Constitutive Androstane Receptor : #kH) 7 > K A X
VR

CDC Centers for Disease Control and Prevention : CK[E) %%
WEBTt 2 —
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CRP C-Reaetive Protein— CLylifhs o 1 0T

ECHA European Chemicals Agency : BRINAbS2 0 THE RS

EFSA European Food Safety Authority : FRJN & 22 2R

EPA Environmental Protection Agency : KIEERBERFET

ER Estrogen Receptor : = A k1 7 KK

EtFOSA Sulfluramid, N-Ethylperfluorooctanesulfonamide

EtFOSAA N-Ethyl-N-[(heptadecafluorooctyl)sulphonyllglycine

NEtFOSAA

EtFOSE N-ethyl perfluorooctane sulfonamidoethanol

FC-807 Ammonium  bis[2-[N-ethyl (heptadecafluorooctane)
sulfonylamino]ethyllphosphate

FOSA Perfluorooctanesulfonamide

FSANZ Food Standards Australia New Zealand : A— A 7 U
T e =ma—U— T v NRLEEERKES

GenX ~FX T LA T L AR RIEBR DT
Sy BN <=}

GGT Gamma-glutamyl transferase : y- 7V X I )L T A7
= 7—F

HBGV Health-Based Guidance Value : f&RE 2T HD < FEEEE

HDL High Density Lipoprotein : @E#E U RZ X7 E

HDL-C High Density Lipoprotein Cholesterol : m#E U 8 & >
RO AL AT a—L

HED Human Equivalent Dose : & Z&{fi ] &

HEQ Human Equivalent

HFPO Hexafluoropropylene oxide : ~F# 7/ /L4 7m 'L
Fx T

HFPO-DA Hexafluoropropylene oxide dimer acid : ~F%# 7 /L4 &
A= ot P e S ¢ N1

HNF4a Hepatocyte Nuclear Factor-4 Alpha_: JTF#iladZA 1-4a

IARC International Agency for Research on Cancer : [EFE725 A
IR ZERE B

IFN-y Interferon-Gamma : { > % —7 =z 1 -y

IL-18 Interleukin-1 Beta : f % —ut A1 ¥ -18
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IL-6 Interleukin-6 : f % —1 A ¥ -6

IQR Interquartile Range : 1>\

IRR Incidence Rate Ratio : #EH =L

iTV Indicative Toxicity Value : B &1 72 35 A

LB Lower Bound

LC-MS/MS Liquid Chromatography-Tandem Mass Spectrometry :
Wik v~ W77 7 « 77 NRVEE ST

LDL Low Density Lipoprotein : K Y R & /37 g

LDL-C Low Density Lipoprotein Cholesterol : {f#&E U 7R Z L)
JEalL AT a—)b

LOAEL Lowest-Observed-Adverse-Effect Level : /Nt &

LOC Limit of Confirmation

LOD Limit of Detection : f#H{ TBR

LOQ Limit of Quantification : & & FFR

LOR Limit of Reporting : # 7 T

LXR Liver X Receptor : flg X 52 &K

MB Middle Bound

MDL Method Detection Limit : 7O H TR

MeFOSAA 2-(N-Methylperfluorooctanesulfonamido)acetic acid

NMeFOSAA

MRL Minimal Risk Level : /U A7 L~)L

NaDONA Sodium dodecafluoro-3H-4, 8-dioxanonanoate

ND Not Detected : % Hi FEA

NHANES National Health and Nutrition Examination Survey: (CK
EH o) [EEREF R

NOAEL No-Observed-Adverse-Effect Level : M1t &

non-HDL-C Non High Density Lipoprotein Cholesterol

NTP National Toxicology Program : CK[H) EHZE#EM 7w /7
I

OECD Organisation for Economic  Co-operation and
Development : #%75 17 /1 Ba 5 HA%

OR Odds Ratio : 4 v Xt

PA Prealbumin+— S e X ol 32

PBPK Physiologically based pharmacokinetic : A P22 A5 ¥y
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K

PCO Palmitoyl CoA Oxidase : 7~V bA /L CoA FF v & —1F

PFAAs Perfluoroalkyl Acids : /X\— 7 /L4 v 7 L LI

PFAS Per- and Polyfluoroalkyl Substances : /X— K KR Y 71
Foa 7Lk wE

PFBA Perfluorobutanoic Acid : /X—7 /L4 1 7 & i

PFBS Perfluorobutanesulfonic Acid : /X\—7 /LA w07 % A )L
NV

PFC Plaque-Forming Cell : 77 — 7 kA

PFCA(s) Perfluorocarboxylic Acid(s) : /X— 7 /L4 1 7 )L %)L )L
NV

PFDA Perfluorodecanoic Acid : /X—7 V405 71 g

PFDoDA Perfluorododecanoic acid : /X\—7 /L4 v K54 g

PFDoA

PFDS Perfluorodecanesulfonic acid: /X— 7 /LA 17 71 > A)L7R
g

PFHpA Perfluoroheptanoic acid : /X— 7 VA @7 % fig

PFHpS Perfluoroheptanesulfonic acid : /X—7 VA @ ~7 4% A
JUIR R

PFHxA Perfluorohexanoic Acid : /N\— 7 /LA 1~ g

PFHxS Perfluorohexane Sulfonate : /X\— 7 /LA m~FH 2 X)L
R

PFNA Perfluorononanoic Acid : /X—7 V4w /%

PFOA Perfluorooctanoic Acid : /N\—7 )V A wa A7 & g

PFOS Perfluorooctane Sulfonate : /X—7 /LA a4 7 Z 2 A)LiR
VgL

PFOSi Perfluorooctane Sulfinic acid

PFPeA Perfluoropentanoic acid : /X— 7 /LA @R Z g

PFPeS Perfluoropentanesulfonic acid : /X—7 /L F XX A
JVIR TR

PFSA(s) Perfluorosulfonic Acid(s) : /X—7 /L4 1 7 L3 )L A LR
g

PFTeDA Perfluorotetradecanoic acid

PFTrDA Perfluorotridecanoic acid

PFUnDA Perfluoroundecanoic acid
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PFUDA

PK Pharmacokinetics : FE#EHE ()

PND Postnatal Days : pE#% A&

POD Point of Departure : HEMISFHIOFE R 5N HE

PODuep Point of Departure Human Equivalent Dose : POD ® t
I S5 &=

PPARa Peroxisome Proliferator-Activated Receptor Alpha : ~/L
%Y — AEANEM L T Z —a

PPARYy Peroxisome Proliferator-Activated Receptor Gamma :
VAT Y — AEEANEME L T F —y

PR Progesterone Receptor : 7’1 7 A7 1 S 254K

PXR Pregnane X Receptor : 7' L 7'} X K

RfD Reference Dose : i &

RIVM Rijksinstituut voor Volksgezondheid en Milieu : 47 >
K ENL AR R BR BT FE AT

SDH i : R

SGA Small for Gestational Age : 7EAA R 24t/

SMR Standardized Mortality Ratios : 2 #E{L3E 1 L

SNP Single Nucleotide Polymorphism : —#i k£

SRBC Sheep Red Blood Cell : t 7 7RIMER

T3 Triiodothyronine : pU =4 L n—2s KU 33— RF
a=

T4 Thyroxine : 712 %

TAD Total Administered Dose : ##¢ 5 &

TC Total Cholesterol : #& = L A7 o —/1

TDI Tolerable Daily Intake : Mi%— H & &

TG Triglyceride : RV 7 U U K

TgAb Anti-Thyroglobulin Antibody : #ithA v 27 a7 U U Hik

TNF-a Tumor Necrosis Factor-Alphae : JEEE LK 1-a

TPOAD Anti-Thyroid Peroxidase Antibody : it H KR~ A% o
X —BHUR

TSH Thyroid-Stimulating Hormone : HURARFH A VE

TWI Tolerable Weekly Intake : 78 ] I &

UB Upper Bound
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UF Uncertainty Factor : ANiESEAR%E

VLDL Very Low Density Lipoprotein : #BIKEE ) R & /87

VLDL-C Very Low Density Lipoprotein Cholesterol : 1K%Y
RA L REalL AT a—)L

WHO World Health Organization : SR EEBEES

WT Wild-Type : B4
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