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PFASs are defined as fluorinated substances that contain at
least one fully fluorinated methyl or methylene carbon atom
(without any H/CI/Br/l atom attached to it), i.e. with a few
noted exceptions, any chemical with at least a perfluorinated
methyl group (—CF3) or a perfluorinated methylene group (—
CF2-) is a PFAS. Cited from Wikipedia

PFASTHZIZ THE-LVMEFHIRA b

1)-CF2-, -CF3Z 9 FRIZ1D2LU EH T 3L 5D EEFR,
2) 8L TIEEETT500052 (X EMTFTE,
S)C-FDFEEIRILFT—D 58 EELIZKLY,

This document was created by an application that isn’t licensed to use novaPDF.
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

HoT-1IRIE E LY EPFOALPFOS, PFHXS&E L ?
ARV T7HILLSERS (POPSER: ZB A ELEMEICEHT H5EHK)
POPsEIEIL., IREERTOREB M. EMBHEME. APEM~DEEIEL. K
IEEEENRESINDRYIEILETT=)L(PCB). DDTED KB HH4F L
¥ (POPs: Persistent Organic Pollutants) @ . &1& Kk UME A D Bt - IR . #EH
DHIB. CNoDYMEZESUREYMFOEELEEZEZXRELTLNSEHNTT,

AARGEEFHNZHMBELTOAMBEIX. RREGHO>TLAMEIZDONT, FEN
FNENEHNEHRTESISICEARADE ESTHRHEITHZEITHLTLET,

POPsSERIXT R E (20221 ATR#E)

TEXEA (FEit) 28MEBEDFIZPFOABLURILIZIILAAANTH U R LK
> BR(PFHXS)&EF D15 KR U PFHXSEE EME (2021 FE 2B NENT=)

FTEXEB (HIE) 3¥EDHIZPFOS

This document was created by an application that isn’t licensed to use novaPDF.
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

2. PFASOD @R a2 &

This document was created by an application that isn’t licensed to use novaPDF.
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

PFASIZRERABERIZELTLNS

= A = o - r S = 11:32
® P O Hi é ™ a \ii:l @ @ L—l Ql : @ Q @voFh 2022/01/09 ~
B =05 anxes x  + - %
&« = 8 maff.go.jp/j/syouan/seisaku/trans_fat/t_kihon/fatty_acid.html ® © » ': —H ﬁ;f:;g';[ﬁ;:‘\)

Ll HELETIIE G Google [ =% %A FYR. N NHKAYS{y M @S5FE7FU50:. ¥ Yahoo!JaPaN [ T1-3E=:==.. ] S2580-1-3-. & The New York Time.., » 0O TvIT-7 U—F 17 UAR

[l

!

BERACSEN3ERIEMEDH

”;f —Egany | mEY 2R Gz
2 0 C2:0 | BFEZ CH3-COOH BECDEERRL Y
4 0 C4:0 | E8EE CH3-(CHz2)z-COOH ST F—ZRECEENERTO—D
16 0 COUAR g P - NEICBLEENBHS
18 0 G180 ATTUVE coom DOATPNEF—CEZ2LEFENIHT
P P W W T ah T W N
18 1 cig:1 | AL T& AU—TALILDOEERS
e e T _AOOOH
: U —)LE AW, -2, UIST—EE SEDBED
= : 2 e e ~COOR FER/S
o la-usLiE VUM, TOTH, Fr —SH, AS@ERd
18 4 Giged = e _-COOH DOEERTY
. Y—IJ/’([/:‘/’E =y w AR X i
S A e fo 18 3 C18:3 g s o ERERR CRERRENHCEFTN3MD
C4, C6 72 tHAR %
A O .| PeErLE ’ N E .
C8,C10: hEEAERAEE | » 4 Gld | ETEREE L e oo 7. 50, & BRI EICEENEMS
“~ . N 14 b =
C12 uJ: : Eﬁﬂﬂﬁ Hjil- ﬁii AN HTUE (RIETAOY~U9T
20 5 C20:5 | B8 [(EPA) ShicEENS/RS
R e e Ll
22 6 c22:6 | FIINFIIUE (DHA) EHCSENDRD
P W W N N N W s

3 EFSIOETEE - RERO_EES0HNYEL 2R ECK : yEERELET.

—=x

This document was created by an application that isn’t licensed to use novaPDF. v~ =<7
Purchase a license to generate PDF files without this notice.



http://www.novapdf.com/

AE i B DX 2 M ELI HPFAS

R-COOH —>R-CO-S-COA (7:/)IJ’HZCOA)
" ¢ e

LT
RILAF L4 /=T
coE 5.COA—"

VR T75 R

FEHEOE FILHIL=FY
REBED H-S-COA
R T RIE
7 )L{ECOA

%/\‘—Gﬁﬁﬂz
_—y
7o itcon SN2
TCAHY AL

This document was created by an application that isn’t licensed to use novaPDF. 1A & #4 16
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

EUDBRIEMRE T O Y R 7 I3 5 RLi#

RISHED IRl ) 2 2
TREHED H B fEEREY 2 7

—— High certainty

-~ Lower certainty

Developmental effects
affecting the unborn child

Delayed mammary gland development
Reduced response to vaccines

Lower birth weight

Early puberty onset

Increased miscarriage risk
(i.e. pregnancy loss)

Low sperm count and mobility «

Increased cholesterol levels
Breast cancer
Liver damage

Kidney cancer

- Inflammatory bowel disease"?
(ulcerative colitis)

Testicular cancer
"+ Increased time to pregnancy

Pregnancy induced
hypertension/pre-eclampsia
(increased blood pressure)

Sources: US National Toxicology Program, (2016); C8 Health Project Reports, (2012); WHO IARC, (2017); Barry

etal., (2013); Fenton et al., (2009); and White etal., (2011).
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Subchronic Toxicity Studies on Perfluorooctanesulfonate Potassium

Salt in Cynomolgus Monkeys

Andrew M. Seacat.* Peter J. Thomford.7 Kris J. Hansen.] Geary W. Olsen.* Marvin T. Case.* and John L. Butenhoff**

*3M Medical Department, Saint Paul, Minnesota 55133; TCovance, Madison, Wisconsin 53704, and
i3M Environmmental Laboratory, Saint Paul, Minnesota 55133

treatment. Significant adverse effects occurred only in the 0.75
mg/kg/day dose group and included compound-related mortality
in 2 of 6 male monkeys, decreased body weights, increased liver
weights, lowered serum total cholesterol, lowered triiodothyronine
concentrations (without evidence of hypothyroidism), and lowered
estradiol levels. Decreased serum total cholesterol occurred in the
0.75 mg/kg/day dose group at serum PFOS levels > 100 ppm.
Hepatocellular hypertrophy and lipid vacuolation were present at
term in the 0.75 mg/kg/day dose group. No peroxisomal (palmitoyl
CoA oxidase) or cell proliferation (proliferating cell nuclear anti-
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FIG. 2. Electron microscopy. Control and high dose liver after 183 days of treatment and 210 days of recovery. Magnification: the measurement bar on each
photomicrograph equals 1 micron (0.001 mm); onginal magnification >10.920. (A) Control male liver, day 184. Centrilobular region of a normal hepatocyte
showing normal cytoplasmic organelles. Numerous dense lysosomes and/or peroxisomes intermixed with mitochondria and abundant endoplasmic reticulum are
present; 29 peroxisomes counted. (B) PFOS 0.75 mg/kg/day male. day 184. Centrilobular region of hepatocyte showing moderately severe hepatocellular lipid
droplet accumulation, containing several very large clear lipid droplets and many smaller hipid droplets. Several residual bodies are present. Many glycogen
rosettes are present in cytoplasm. Peroxisomes are scarce (3 peroxisomes counted). (C) PFOS 0.75 mg/kg/day male, day 393 (211 days of recovery). Centnlobular
hepatocyte showing normal ultrastructural findings in hepatocytes; 22 peroxisomes counted.
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Published in final edited form as: : E :E) O) H:F Bﬁ EI;E
Hepatology. 2020 November : 72(5): 1758-1770. do1:10.1002/hep.31483. —_ =
- o | IZRE9 55X

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

a A'TJAANW LS SA3 AZAANAL W LSLL%W LS ANWSELALL

Environ Int. 2020 January : 134: 105220. do1:10.1016/j.envint.2019.105220.

Perfluoroalkyl Substances and Severity of Nonalcoholic Fatty
Liver in Children: An Untargeted Metabolomics Approach

Ran Jin', Rob McConnell’, Cioffi Catherine?, Shujing Xu', Douglas |. Walker®>*2, Nikos
Stratakis', Dean P. Jones?, Gary W. Miller*®, Cheng Peng', David V. Conti', Miriam B.
VosZ®’, Leda Chatzi'’
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Environmental Research 204 (2022) 112217

FENAEICET 5E DR

Cancer incidence in a Swedish cohort with high exposure to perfluoroalkyl %
substances in drinking water

Huiqi Li™ , Sofia Hammarstrand ™ ®. Bo Midberg, Yiyi Xu®, Ying Li", Daniel S. Olsson *"
Tony Fletchel , Kristina Jakobsson ™ b , Eva M. Andersson ™"

* School of Public Health and Community Medicine, Institute of Medicine, Sahlgrenska Academy, University of Gothenburg, 405 30, Gothenburg, Sweden

Y Department of Occupational and Environmental Medicine, Sahlgrenska University Hospital, 413 46, Gothenburg, Sweden

© Department of Cancer Epidemiology, Clinical Sciences, Lund University, Box 188, 221 00, Lund, Sweden

9 Department of Endocrinology, Sahlgrenska University Hospital, 413 46, Gothenburg, Sweden

® Department of Internal Medicine and Clinical Nutrition, Institute of Medicine, Sahlgrenska Academy, University of Gothenburg, 405 30, Gothenburg, Sweden
f London School of Hygiene and Tropical Medicine, London, UK

Background: The use of firefighting foams at a military airport resulted in high levels of perfluorinated substances
(PFAS) in the drinking water distributed to one-third of households in the Swedish municipality of Ronneby
between the mid-1980s and the end of 2013.

Method: The Ronneby Register Cohort, a large cohort comprising all individuals (N = 60,507) who ever lived in
the Ronneby municipality during the period of drinking water contamination, was linked to the Swedish Cancer
Register 1985-2016. Individual exposure was classified based on comprehensive data on yearly residential
address and water distribution. External analysis explored standardized cancer incidence ratios (SIR) for resi-
dents never, or ever, residing in the contaminated water district, compared with those residing in other towns in
the same county as reference population. Cox models provided hazard ratios (HR) for different exposure groups
within the cohort.
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Results: 5,702 individuals with cancer were identified. SIR for overall cancer was 1.04 for men (95%CI
0.96-1.12) and 0.89 for women (95%CI 0.82-0.96) who ever lived in the contaminated drinking water area.
Kidney cancer, which was reported with increased risk in C8 study, showed somewhat elevated HR in this study
(HR 1.27; 95%CI 0.85-1.89). The HR was modestly elevated for bladder cancer (HR 1.32; 95%CI 1.01-1.72), and
reduced for prostate cancer (HR 0.83; 95%CI 0.71-0.98). In subjects who ever lived in the contaminated water
area during 2005-2013, when exposure was estimated to be highest, higher risks for kidney cancer (HR 1.84;
95%CI 1.00-3.37) but lower for prostate cancer (HR 0.76; 95%CI 0.59-0.98) were observed.

Conclusion: Analysis of this large cohort exposed to high levels of PFAS, dominated by PFHxS and PFOS, revealed
no evidence for an overall increased risk of cancer. A moderately increased risk of kidney cancer was observed, in
accordance with previous findings after PFAS exposure dominated by PFOA.
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Umbilical cord serum
concentrations of perfluorooctane
sulfonate, perfluorooctanoic acid,
and the body mass index changes
from birth to 5 1/2 years of age

Takanobu Horikoshi'****, Tomoko Nishimura®?, Yoko Nomura®*?, Toshiki Iwabuchi*?,
Hiroaki Itoh®, Takumi Takizawa' & Kenji J. Tsuchiya®*"*
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£ SEQHENSMENRESSVERIVRILENNHEE

SmE Fh BEE KEFIA PFOS  PFOA  PFHxS
(ng/mL)
2%
T 60.1 37 67% 11.3 40 9.7
e 114 EERE 184 23 12.3 6.1 9.8
i 45 &K 90.0 90 104.7 54.7 438
25 39% hRfE 64.5 38 7.9 28 49
BERZH
T 61.7 42 55% 13.9 3.3 16.3
e 44 EBERFE 208 22 79 15 9.8
i 16  ®mA 85.0 80 372 8.0 418
25 36% R{E 69.0 40 13.7 3.2 16.4
i 3 _
T 61.2 35 72% 6.6 2.7 3.9 A RIF1981FITIXER
BE 61 EEEE 166 24 37 1 31 2o TLV =,
i 29 ®mK 90.0 90 19.3 5.4 19.7
25 48%  HfE 65.0 31 5.6 26 34
HET (1981 ERE)
T 454 476 25.6 25.9
e 5 BEREE 89 36.4 19.8 144
i 0 =X 54.0 104.7 54.7 438
25 0% HhR{E 470 27.9 17.3 22.7
)k}
T 430 9 75% 10.1 4.4 5.3
e 4 EERE 74 10 9.0 4.1 5.7
i 1 ®K 54.0 20 9.2 3.4 15
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I

K2 KEFALMEPREE

SmE  AH Fi BEE PFOS  PFOA  PFHxS
ng/mL
HRZH
KEKELTHIA
T 76 48 16.7 39 204  JKEKZFIH
o 24 BERFE 151 25 8.4 1.7 10.0 43 AL LAY
gk 8 A 85 80 372 8.0 418 _ .
84 33 MRE 785 45 60 40 235  AISHEATM
FEEESL
FKEKELTHIALEL
1 499 34 106 26 115
A 20 fEEEE 208 15 5.9 0.9 7.1
g N 79 69 224 4.2 25.4
3E 40% PRfE 565 37 112 28 10.1
KEKDHAOERIZLHEEE
plE 00093 0003 00018
B
KEKELTHIA
1 624 39 6.4 2.6 3.9
nH 44 BERE 155 25 34 1.1 25
g 18 K 90 90 19.2 5.4 11.3
3E 41% hRfE 655 36 5.6 25 35
FKEKELTHIALEL
1 581 24 7.2 3.0 40
nH 17 1Z#RE 194 16 45 12 4.4
g 11 &K 83 50 19.3 5.4 19.7
3E 65% I R{E 62 0 5.6 28 26
KEKDHAOERIZLHERE
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F2 2020FICIT-oERT TREERSES LOMFY. LB, T KOBZRIRR

v {7  L-PFOS  L-PFOA
mig FRASA (ng/mL) 7.3 110.44
mig {EFEBZTA (ng/mL) 5.57 41.91
mig FRCEA (ng/mL)  4.69 53.85
SESEMIEER U RIEEQT/NR) (hng/mL)  6.60 2.69

| TKZMALICE— 1 DOLEBLEFY

DEE

HRA (ng/L) <2.6 18366
T3 RE (ng/kg) 23.6 2522.3
T8 TE (i) (ng/kg) 32.5 2643.3
P hAE (ng/kg) <34.4 65.0

+ R (ng/kg) <13.9 317.3
Ceh (ng/kg) <5.2 124.3
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H—1 HFKEH

(ng/L)
(ng/L)
(ng/L)
(ng/L)
(ng/L)
(ng/L)
(ng/L)

18.42

35.92
<14.3
<4.50
<8.4
<4.84

1.43
4.96

b.7
2.8
3.9
9.2
4.8
1.6
5.0

B T2020528 1 30-370ng/LOELERE) %

3646.99

3290.61
265.24
721.85

37.1
446.93

160.98
4124.80

749.5
193.1
2751.0
b46.7
549.9
3859.1
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2021410823 B LM PFOS  PFOA
_ L
510 D & ; g/

ey IR 1 7.5 17.3
BiER (TR 2 33.3 140.9

EFE 3 31.8 79.7
9% (D73 DG e

> + ) )

£ HV30ng/mL FR6 6.4 18.2
J/J\J:U)Iﬂl‘i N ER7 2.1 32.1
(IR 8 12.6 103.4

‘2—C~ ’-E 'ﬁb\ FER9 4.0 9.0
EEYMEEZS S 143 748
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