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1. VRIFEDE=R - BHY

Rk 30 4F 9 HICBfE S aviz R ARG S E G Z B2 (LU TPOPRC) &9 ,)
14 RIS/ TC, vt at s 2 U (BLF TPFOA) &V 9H,) EZ0HEED
PFOA BH#E (LA TPFOA %) Lvv9,) Z5KMEE A (BEH) (BT 2§ O
T A by 7RV ASKIRRESERIC LT T O FRIRES N, ThalEx, K48 4 H
~5 A IR Z7c COPY I3\ T, PFOA ENSAIME S A 1B 2 Z &N RE S
7=

BENENZBWNT, ~v7vAdnd s X UL, Rk 14 45 12 A L2E o33 K Ol
EEOHBNCET D15 (UUF MEFRED L)) IZBWT, [ERMEE TRV fiFrE
K OEMEEZ AT 27 WE G5 _ffrElb s WE) 0% \0b 257 WE] L LTHRIE
EFEICHRE S, PRk 16 FEOLFRIESUERAZIR, B MR LW E IR E S L,
B 21 AFO(LFHERER LIRS I, WEREFOMBIFERICESE, —RILFWE L o7,
LW DOFFHIERFHBOREEEEE 2. AFE 7T H 4 BIZBREXRED O P REBRFHESSRICK
L T PFOA DAL EICIES BB HOWTOMBIIN R S, A4E 7 H 24 BB
SITE 196 MR BR R R SR RMET 2L P EFEA N E B RIZHBW T PFOA %21t
WIEFE 2 K5 2 HICBUET 28 — M S TMEICHRET 2 2 ENHEY ThH D &L ORED
REI, AES A 19 HICREKEICH L TERNE D T bNT,

ARY A7 FHEEL, ERFA - BUfS LICRBRE=2 Y 77— 2 2 A TYILEE D
BROY 27 ZHF LT b D TH D, b, KU A7 FHIFEIL K 31 FE~SLT LA =
F 7 % W (PFOA) &% D}k (N PFOA BIEME DV X 7 %R ) (BTG it
BEASH, BRIEATAER) IR EEZIMV ELH-LDTHD,

Bk ARG BT A R by 7 AV AEROMBEEWEICSR DL FWE OEA
K OBLEE QKN BT 2 IEHEICE S BMEEIZ OV T (E—EH) ] 12201 T,
http://www.env.go.jp/press/107074.html



2. FEMFMEICOLT
21 ANERICEET 2HEMHTE

(1) AEHFHEDAE

PFOA 25\ Tk, PFOS D /=T VA ufb G D ) 2 7 BRI MR T2 156 FlF L
AT DAk % 70 SRR CRMIAM T o C & 7, FHMHERIIC X o THE 2 223 23 3% & S 41
TEIR, IE, R—=T7 A e lbGmOt MBI DIRNIE AR e &% 558 L i- AR
HISEENREE 7 /L (PBPK) £ 7 /L0 P JEAE B e & 0 dn i a - W IRl FIE 2 85
FHaNZd 5 Z & X0 | BT OBAE ORI EBRE 725 TR E Sz iHiiE & L <. kE
BRER#T (US.EPA) 2, 7415424 (Health CANADA) 3, & % W IR & §hZe 2
B (EFSA) *OFHIEIZSWTHRFT 52 ENRYTHD LB BN,

(2) AEMFHEHER
U.S.EPA TiZ, Lau et al. (2006)5(2 L 0 #ii5 &7z, ~ v AR (T 1—17 H)
s A 5T & D AT ORISR Hi i OB AL EALE DI R o A7 OPE R
e 2 /R L . 2 A& (RfD) 0.00002 mg/kg/day % 2016 EIZF%E L TW5, Z DfEIE
~ 7 A0 LOAEL (1 mg/kg/day) (Z31F 5 P MIEREICESE, PBPKET /L& HWT
EH X e BT R 0.0053 mg/kg/day % . AHEEMRE 300 (fEfA7E 10, FEfEZ 3,
POD [point of departure]7® LOAEL T&H 272%™ 10) TErd Z & CEH I TV D,
2018 FFIZH#E S /- Health CANADA OFEAfifEiX, Perkins et al. (2004)8(2 X 587
N 90 H FIREEH 512 K 2 R AR R S OVH Al A 8 2 AR LIS H v T 5, PBPK &
TMZEYV e hET Y FolH PFOA JREZ LT 52 & TF v M OFlEflaER o~
F~v—7 R—AHEIZHY T 5 b MR 0.00053 mg/kg/day Z 5 H L, AieFtekk 25
(ff{AZ= 10, FERH]ZE 2.5) TR Z & Tt — HEBEUE (tolerable daily intake, TDI) %
0.000021 mg/kg/day & %€ L7223, fERAIZIX, U.S.EPA OFAGFE HARML L 70 b= K
RA L MEFERD OO, US.EPA N 2016 4123845 U7-sHlE & R TH - 7=,
—7J7. EFSA (%, 2018 4£(Z, TDI 0.8 ng/kg/day (ZHH 44 5% MERE (TWI) 6

2 U.S.EPA. (2016). Drinking Water Health Advisory for Perfluorooctanoic Acid (PFOA). 822-R-16-005.
(https://www.epa.gov/sites/production/files/2016-05/documents/pfoa_health advisory final-plain.pdf)

3 Health CANADA. (2018). Guidelines for Canadian Drinking Water Quality: Guideline Technical
Document — Perfluorooctanoic Acid (PFOA). (https://www.canada.ca/en/health-
canada/services/publications/healthy-living/guidelines-canadian-drinking-water-quality-technical-
document-perfluorooctanoic-acid.html)

4 EFSA. (2018). Risk to human health related to the presence of perfluorooctane sulfonic acid and
perfluorooctanoic acid in food. EFSA Journal, 16(12), 5194.
(https://www.efsa.europa.eu/en/efsajournal/pub/5194)

5 Lau C., Thibodeaux J.R., Hanson R.G., Narotsky M.G., Rogers J.M., Lindstrom A.B., and Strynar
M.J. (2006). Effects of perfluorooctanoic acid exposure during pregnancy in the mouse. Zoxicol. Sci.
90, 510-518.

6 Perkins R.G., Butenhoff J.L., Kennedy G.L. and Palazzolo M. (2004). 13-week dietary toxicity study
of ammonium perfluorooctanoate (APFO) in male rats. Drug Chem Toxicol. 27, 361-378.



https://www.epa.gov/sites/production/files/2016-05/documents/pfoa_health_advisory_final-plain.pdf
https://www.canada.ca/en/health-canada/services/publications/healthy-living/guidelines-canadian-drinking-water-quality-technical-document-perfluorooctanoic-acid.html
https://www.canada.ca/en/health-canada/services/publications/healthy-living/guidelines-canadian-drinking-water-quality-technical-document-perfluorooctanoic-acid.html
https://www.canada.ca/en/health-canada/services/publications/healthy-living/guidelines-canadian-drinking-water-quality-technical-document-perfluorooctanoic-acid.html
https://www.efsa.europa.eu/en/efsajournal/pub/5194

nglkg/week &3 H L TW\W5, Zhik, PFOA OEE L LT, BIljE=a LA o —/LofEin
NEELR O L% 2. Steenland et al. (2009)7% ¥ Eriksen et al. (2013)8|2 5% | YT
¥ RARA v R ERIUC e MEFIET —4% & PBPKET LA AW CEHLIZLDOTHD,
IS OFEVEFHHEOH T, EFSA OF EMEFHME A R SRS, A EMEFEAMm R H o
HKEoTHWHRMIET L AT B — LOIMEDT L RARA » MIOWTIE, FHmFEE
ORI E L TERAT 2 Z LIZHOWTEBHZEENSE LN TND EIFEWEVRR TS 5,
FEBR, AT o A ENAREABRENZE (RIVM), 7 v ~— 7 BT (Danish EPA) <°
RAYVHEILY 27 TR AL MR (BfR) 23, EFSA OFKE L 72 il fE OB F R L
(TWI OEHIZH Wb MEEFTRO T RARA 2 b OBIRCT — Z R Fik) ([28ef %
BT T WD, £2, EFSA OFHIiFE RN E ERREEO DO THLHZ L HEE L, RV
A7 FHBZ 31T D8 A A FMERHEME & Ui, BaBRoRE R L 08 S G HEME
EOHTH BV U.S.EPA @ RfD 0.00002 mg/kg/day ZE-H 9% DA% @Y & Ik L7-,
WAE EMEFEAME (WA D i) 1220V T, FREE OB L2 MG bheno
7el=®, KHE 50 kg, MK E 20 m¥/day, i 6 OWINER R O#ESORIFE 1.0 2 H»
T, o0 AEMETMEME 0.00002 mg/kg/day % # AW AHE L TH S 72 E 0.00005
mg/m3 & W A FE MR E & LT,

7 Steenland K., Tinker S., Frisbee S., Ducatman A. and Vaccarino V., (2009). Association of
perfluorooctanoic acid and perfluorooctane sulfonate with serum lipids among adults living near a
chemical plant. American Journal of Epidemiology, 170, 1268—1278.

8 Eriksen K.T., Raaschou-Nielsen O., McLaughlin J.K., Lipworth L., Tjenneland A., Overvad K. and
Serensen M., (2013). Association between plasma PFOA and PFOS levels and total cholesterol in a
middle-aged Danish population. PLoS ONE, 8, €56969.



22. BRERHYICEYT A S LT
(1) HBEUFHHmDA E
I3 PNEC (TFHIMERZEIRE) 2R 52 & TR+ 2, @&kl REY DPNEC,,q
E. AT LV ERT S,

AENE

TOXoral
PNEC =
oral A Foral
TOXorai [kg/kgﬁ’ﬂd] : NOECmammal,food,chr\ NOECpirg+ LC50pirq 5
PNECorq [kglkgioodl @ B¥E. WHFLIED ¥k #fE PNEC
AF g [—] CTRAA Ty H— (KK 21 BH)
X 2.1 ZRBUOOPNEC, ,EHDODDTEAALY N7 77 Z—AF
TOXoral Eit-ﬁ;‘iﬂﬁ!ﬁ AForal
LC504rq 5 days 3,000
NOECyirq Chronic 30
NOECmammal,food,chr 28 days 300
90 days 90
chronic 30

() REACH #iH| CSA A # > A3 # R.10.8.2 Table R.10-13

(2) AEMFHEmER

PFOA 2o\,
FE\ZBRERAE D3 F e L 7= 20
T5 (KFE 222M1), £, Yi%mrEE

SRR T — 2 TBEAFSCR A D
SR

153 D AVR DN o T2 D310, SRk 29 4F
MRER O NOEC=3ppm # ¥ — A X7 ¢ & L CTEHH

DFEZHFIZHAS X AF=30 &£ L, PNEC=0.1 ppm Z£H3 5,

RE 22 F—RFZT 4L LTEELLAREER

MW7 82A N7 77 5%— (AF) (X, Bk

2/ | P L) =B —ans
At e & (4 1178) AF | PNEC AR
2t | BIEHEOERE. EE®|PFOA |20 week NOEC 3 ppm | 30 0.1 ppm |Fi 29 EEHN M-S

bk 14 BRAEDE | (# E
T.EEDETHDEM |97.8%) |japonica) . 12 X7

329 X5 ( Coturnix

REEIEEMEICRLS
EEMHERRRERS
BEE

O CSANAF U AXEIZE D & miiath « HoMH b EIT, RYEHO T TER S, HEANITIE

BWNES D 5 LI VNLE S D @Rl R SRR e KE T

T TEME) EEBHLTHD

10 fLFFIBIC
AEMERHE  ORFKI-6 ([ZFLOFE#HIRIC

REMEDH D ELTERY, ZoLEDmEt

BB FEICE T 2 U A7 RO B A 52 (Ver.1.0) HIME EREFED

BT B8 KL PubMed % 7= SCERK 3R & 920,




3. EZAYIUIT—RICEDLKREFTM. URIHFHIZOWT
31. ERMGEZA

FT=Z Y T T2 D AXIEE KR REWI T 5 &R EOHEF 21T 9, 72k, H—H
FEEAL BN R E(L T E O X 92 THY IR HUB O BB 261 D15 %) ~D
YA WS D BT e W e D FREBTICBIT 2 E=4 U 7 ThoThH U RATIEE
O LB INE D DEFHIT S, BRITIE, Bl ZIXEKIEOE=4 1 7T =2 R FHH
[t A
Vo OHEHLRITEEA TV D AT IR b &8 L 7R BE TR
v i L7 SO ClRIBRIC AN I b &8 L 7R IE TR
Vo BOKITEAKLERIC L0 YW EDRBRE SN o7 2 & 2 BE LT

R EDEEMOREITESE, REELHMET LI L T2,

BB, RMGELTLHE=2) 7T =2 IIEGOWUET —FZ P HEOLN TV DLEE N DIRE
10 FF3 L35, BRMICIE, READERL TWDHIHAEDHI> S, PFOADE=XY 7T
— A BN TFTOREDT — X2 HHZ & & L,

v R 21~29 AL B SR BRI REI A
v YRR 21~26 BRI H S AR L A

32. VRVHEHOFE
(1) YRV HEEFOFE
ANEREO Y 2751 . 0 HQ = BHRE +— AEME (ERE~—2)
WAHQ = RXRE + AFME (RRREN—X)
ERRDO Y X745 : PEC/PNEC = fHiRE +~ AHEMEME (BHRE~—2)
XU RAZIREN 1 2 LG aI13 ) A7 BEH Y

(2) ANBRRIZEEY % REET

ANDZFERHEIC BV T, AL FIEOB IR LW E D U 2 7§l FIEICED
HEMET NNE W, =2 Y o THEOWIK, YooK, SRS A LT D
DUFFEMDOHZEIR L, ENEHERIIBE LRV L L L THHlZAT 9,

BOERE = OAME ok BEE +QfanE (ki) B +QOUkERE

OfME (ki) BHE = WKEEXBCFXBMF X1 H& 7z v & (1.4g/day)
= fa i (ki) PIEEX1 HH7Z 0 ERE (1.4g/day)

@fa M (ki) EEE = EKIEE XBCFXBMF X1 H# -0 EHE (43.9g/day)
= i (ki) PREXT Ad7- v BEE (43.9g/day)

U EIRETENEANE (R @ 1.4g/day. N (KR : 43.9g/day. Bk : 2L/day & L.
ANDOKREIL 50kg & Lz,



OHUKIERE = WKIEEX1 HbH7- 0 foks (2L/day)

2B, BEABFRENMEONTWDIEAIL, LTFOFERXZ AWV CTEREICHRE L
=

EODOAHTHRAHQ Z3tHT 22 L LT 25,
@i = Rl R X g (EARD —EAKRE (EARD)

N4
A

WAERE = KKEEX1 BH-IPERE (20m3/day) —{AHE 50ke

BCF : AEWpikafadi, KPR DR OIKNIEE 2 HEET 5 7- D D% (PFOA IX
3.1),

BMF : AWy kAR5, ARBRIZE W T, SRS O O nEss (NMilf—
KA, FRE %) I TELAEWENORE T, BCF #L<IX
logPow & 133 3-1 ORME L 725 (PFOA X 1),

X 3.1 BMF DOREHEL2

BCF [L/kg] logPow [-] BMF [-]

<2000 <45 1
2000~5000 45~<5 2

> 5000 5~8 10
2000~5000 >8~9 3

< 2000 >9 1

(3) BRFHERBMICET 2RZEHE
[F/€ iR UL/ I8 S
B & W CHERHT 5,
BHREE = MR (UK or i Kik) iR
B (KIS or MEZKIR) JREE = ¥OK or MiEKIREE X BCF X BMF
= A (KK or HEAKIER)

FMIZHONWTIR, F=Z U 2 L0 E B AR TS

(4) it

B T IRIEARM O % a 13, B TIRIEZ W TR THh RN 2 & &5,
POKIRENGONT5E . 10 5K U 7ol B Ak iR & 3 5,

12 BMF (343K, MEARRICEB T 2EFICEVWEMEHEZEET 254058 L THRESND O
N, T TIEREMOFTMZIT 5 72, BAKBIZRN TS BMF 22815, B, #ABICkEHNTYH
BMF %35 [E3 25l FIEIC OV T, BRI E O U A 7 F B W THBEICRA ST 53
2 THD,

13 PRSI A E R W E IR 5 U R 7 FH OB A o A, BV E BEE—HEHIE D
L DEFZET Y A~ p.100



3.3. ¥

FHIER

331 ABE

FT=F VT 25D < PFOA O NERED U 2 7 HEFH ORGSR (B ARRE, R ARREE)
wF 3-2~MFK 3-4 \TRT, U AZHEGTORMR, ARRONTE=2 ) V7T =2 b
SNDHEIE IR o T2,

NEFE~ D R

TN

X% 3.2 =XV UIFTF—FEFRAVEAREICETI ) A 7#HEHER BOER)
XHQ S K E W BN 5 R EER

T EWMT—4 KET—4 AR RAVEHE (HQ)
" wIKS | IZBI " o AN IR
A | PR BT g e BRREA | KEBEB | ANERE.A | SNRRE
LS| R EWR | (eke-wet) (mg/L) KERE:B B X BOF x BMF
DEE srKe £ o KERE:B
2008 — — 0.36 0.72 0.72
&5 R X
MRA | BOKE 2010 — — 0.051 0.10 0.1
2010 — — 0.097 0.19 0.19
2011 — — 0.12 0.24 0.24
#hm B oK X 2012 — — 0.033 0.066 0.066
2013 — — 0.026 0.052 0.052
2014 — — 0.014 0.028 0.028
2010 — — 0.11 0.22 0.22
2011 — — 0.11 0.22 0.22
HhiE C | Aokl X 2012 — — 0.045 0.09 0.09
2013 — - 0.048 0.096 0.096
2014 — — 0.017 0.034 0.034
2011 — — 0.066 0.13 0.13
2012 - - 0.11 0.22 0.22
=1 " X
$RD | BOKE 2013 — — 0.045 0.09 0.09
2014 — — 0.024 0.048 0.048
2008 — — 0.058 0.116 0.12
2009 — — 0.048 0.096 0.096
2010 — — 0.046 0.092 0.092
s E Py ect X 2011 — — 0.043 0.086 0.086
2012 - — 0.03 0.06 0.06
2013 — — 0.014 0.028 0.028
2014 — — 0.012 0.024 0.024
1
0.9 —o—1ih m A
0.8 —e—ith 5B
0.7 #hmC
06 —e— it D
' —o— i 5E
d N
g os
0.4
0.3
0.2 —
0.1
0 . . . . . ; ;
2007 2008 2009 2010 2011 2012 2013 2014 2015

Mz 3.3 _bfr5isoREn HQ DHR




MFK 3.4 E=F VU IT—FERMNTABRICET S ) A7 HFFER (FAER)
MHQ 2K E VAL 5 &R & FKoR

- - X&57—5 | AREURIH
AR | WEF e eE e | E(H)
2010 0.030 0.0006
2011 0.17 0.0034
2012 0033 0.00066
. 2013 0.064 00013
2014 0.033 0.00066
2015 0.26 0.0052
2016 0.14 0.0028
2017 0.15 0.003
2010 021 0.0042
2011 0017 0.00034
2012 0012 0.00024
G 2013 0.0026 0.000052
2014 0013 0.00026
2015 021 0.0042
2016 0.031 0.00062
2017 0.041 0.00082
2010 0.13 0.0026
2011 0.089 00018
M H 2012 0.04 0.0008
2013 0.031 0.00062
2014 0.028 0.00056
2015 0025 0.0005
2010 0.12 0.0024
2011 0.10 0.002
2012 0072 00014
o 1 2013 0.048 0.00096
2014 0038 0.00076
2015 0.049 0.00008
2016 0.048 0.00096
2017 0.029 0.00058
2011 0.064 0.0013
2012 0042 0.00084
s J 2013 0.12 0.0024
2014 011 0.0022
2015 0.081 0.0016
0.01
—e—h 5 F
0.008 —o— G
#h S H
0.006 —e— it
5 L
T
0.004
0.002
0 . : : & ' ] | |

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

K% 3.5 kA5 HIADOEA HQ DR



332 BREREM

F=X Y T = 2S5 PFOA OERIEEEMN O Y 2 7 #iGtORER A2 ME 3.6, X
£ 3.TIRT, VAZHEGFORE, ARG LNIZE=4 1 7T —2 05 IEm kiR~
DFENRE SN DSR2 T,

X 8.6 E=X VI F—FEZAVW-EBEREEEMCETS ) R 7HEHER
SPEC/PNEC 23K & AT 5 #1582 FR

wok | B BREYT—4 KET—% ER&Y R JEF{ii (PEC/PNEC)
AER | s EEMBEA | KEEEB - ANERE:
7K i3 EiE EHEMIRE A
(mg/kg-wet) (mg/L) B X BCF X BMF
2008 — — 0.36 — 0.011
= %
R A HOKL 2010 — — 0.051 - 0.0016
2010 — — 0.097 — 0.003
2011 — — 0.12 — 0.0037
e B ki 2012 - - 0.033 — 0.001
2013 — — 0.026 — 0.00081
2014 — — 0.014 — 0.00043
2010 — — 0.11 — 0.0034
2011 — — 0.11 — 0.0034
e C Py ect 2012 - - 0.045 — 0.0014
2013 — — 0.048 — 0.0015
2014 — — 0.017 — 0.00053
2011 — — 0.066 — 0.002
2012 — — 0.11 — 0.0034
s D xR
& HoK 2013 — — 0.045 — 0.0014
2014 — — 0.024 — 0.00074
2008 — — 0.058 — 0.0018
2009 — — 0.048 — 0.0015
2010 — — 0.046 — 0.0014
e E Py ect 2011 — — 0.043 — 0.0013
2012 — — 0.03 — 0.00093
2013 — — 0.014 — 0.00043
2014 — — 0.012 — 0.00037
0.02
—o— i A
—o— i1 ;A B
0.015 A iﬂ’,,‘f—;_'\C
o —e—ith D
z —o—HiSE
& 001
(@)
w
a
0.005
—
0 T T T T T T T

2007 2008 2009 2010 2011 2012 2013 2014 2015

M#*E 8.7 _EAL5H#Him D PEC/PNEC OH#HR



4, itm
BHOMET — D EON TWAEENLIBE 10FESORET =X ) 75— X TS
T PFOA @fﬁiﬁv A7 G 2 S L 7R, BAEF AU CITZ U R 7 B s IR S LR

ST,

5. &E1ER

PFOA ERLE RIS Ch H A D, MR H EL OFE 5 & AT CREGEAIICIINE ST
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