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BHIvIE{EESY) Forever Chemicals

(Per- and polyfluorinated alkyl substances : PFAS)

, ¥ 1=+ zoYa \U=]+z0 @ £ O 0\AIISICI +1712\] I1SIDI[ <11
]AN-\6\2

, &7\ wopO Olg O\ - \O\O\@ 10O 8\i¥\A
\O\Y2\O\L\O\e e PAT[2 \D 8 u\e 1 6 “;\e L o1 %\O\AD o\ 7 +\¢ \6\O\2

;3 CmP\Aa#ANONGNOWC\T A \GE\G\WOEAT7\YE 7\UA
\A\\U\RD\U ° ® 7\T A \c\6\G i & \T\-\6\2

. TWWEWeCiO\OTANNA® 8\T\-\6\e , V \U PFOS 5.4 «\e PFOA
3.8 « (Olsen et al. 2007)
110\ A\G AE y\U\e ° = 7\e k_\e k -« “\¢]7] 1'](]']O\O\O (Holzer et al.

2008; Halldorsson et al. 2008; Begley et al. 2005; Bjorklund et al. 2009)
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https://www.ewg.org/interactive-maps/pfas_contamination/map/
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Developmental Origins of Health and Disease: DOHaD
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NITICHRSUE (62R) 7YMDALER

R (79bhhh)

BIiEYISERE (Journal name, year)

JZIXT (Cotinine) (BMJ Oepn, 2019) , HTIA > (Pediatric Res, 2017) , Z2E£ (Brit J Nutrit ; JE2019) , (B, BMI (JERPH,
2018; Matern. Child Health J, 2021), Risk score (Clin Pediat Endocrinol, 2019) . 2704 RiRILE> (Am J Human Biol, 2018)

HEFT MDA - g H4LAF>> (Environ Res, 2009), BiTIVFRIESY (EHP, 2009; JESEE, 2017, Env Int 2020), KR (STOTEN, 2015) , JJJVEET
ATIVEE (STOTEN, 2017) , ¥EUESINE (JERPH, 2021; IJERPH, 2021)
BRI EY B IVE{ESY (EHPM, 2016; Environ Int, 2019) , Y14 AF>> (STOTEN, 2018) . OH-PCB (Environ Res 2018) , ISR E=

£ (Env Res 2020)

HRIVEY PTARIA>,
3 o

BigIYEESY (Environ Int, 2016; EHP, 2017; Environ Res, 2017; Environ Int 2022) , JAVEET AFIVEE (PLOS One, 2014;
STOTEN, 2017) , EXJI/—JL A (Epidemiology, 2017) ,IEEREZE (Environ Int, 2018) , Y14 A+>> (Environ Int, 2018) .
MRIVEY (PLOS One 2015; Pediatr Int, 2019)

R MEFE

HEFZHZERE (IEA, 2014; Child Care Health Dev, 2017, Pediatr Int 2020) , Y4 A¥>> (EHP, 2006; Environ Res, 2017; STOTEN,
2018) , IEZEFREEE (Neurotoxicology, 2018), BHIVR{LEM (STOTEN, 2016) ,EAJI/—JL A (STOTEN, 2018) ,
Adipokines (IJERPH, 2018)

H4LAF¥>> (Environ Res, 2011; STOTEN, 2018) . BHIvIEIELSY (Environ Res, 2012; Environ Int, 2014, 2016, 2017, 2021) .
THNEETATIVEE (STOTEN, 2018; Environ int 2022) . U2 ZRE#IAH (Environ Int, 2019)

1z (Mol Human Reprod, 2006; Am J Epidemiol, 2008; J Epidemiol, 2012; Toxicol Lett, 2013; Reproduc Toxicol, 2016; STOTEN,

BRI E{FA 2017) , MBI "B (Steroid, 2019) , FHNWBEEIATIVEA. EATI./ - A (Steroid 2020) , PFASERERGES (Reprod toxicol, 2022)

TESJL J2IEZ (SciRep, 2018) , =T EADHD (Clin Epigenetics, 2021), EEE£& 7L V¥ —(Ped Allerg Immunol, 2021), BiIVR{IEETD
(JESEE, 2018; Environ Int, 2018), EAJI.J—Jb A (Sci Rep, 2019) « A IVEET AT )VFH (STOTEN, 2021)

IREL AN EMERZEE) Bi%IvRI(EAY (E1 2014; UPREH), IFIVEET AF)VEH (UHPH, 2021), ERATIT.J—)U A (Env Res 2020), U> R &R (WHEH 2020)
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{EFMEDERETELANI

PFOS(3100%. PFOAI(d93% DA mh 5%

Table 6 Exposure levels of environmental chemicals in the Sapporo cohort

Percentile
Number G >DL (%) Min 25th 50th 75th Max

Maternal blood

Total diexins (TEQ pg/g lipid) 426 n/a n/a A7 995 139 182 434

Total PCBs (ng/g lipid) 426 n/a n/a 178 73.0 107 148 41,460

pp-DDE F9 0.60 100 9952 40153 650.99 101148 457567

PFCS {(ng/mL) 447 0.5 100 1.30 340 5.20 7.00 16.2

PFOA (ng/ml) 447 0.5 928 25 Q.80 1.30 1.80 530

MEHF {ng/mL) 493 0.278 100 1.94 582 995 16.3 101.7

Bisphenal A (ng/mlL) 59 0.04 76.3 <DL 0.040 0057 0.072 0419
Cord blood

Bisphenol A (ng/mL) 285 0.04 68.8 <DL <DL 0051 0.076 Q217
Maternal hair

Me-Hg (ug/g) 430 n/a 100 0.24 096 140 1.89 755

p-DDE pp'-dichlorodiphenyldichloroethylene, DE detection limit, Me-Hg methylmercury, MEHP mono(2-ethylhexyl) phthalate, n/a not applicable, PCBs polychlorinated
biphenyls, PFOA perfluorooctanoic acid, PFOS perfluorooctancic sulfonate, TEQ toxicity equivalency quantity
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PFOS. PFOAIRE (ng/mL)



1tigE]—/R— M4 IR

PFASI=E (ng/mL)

e@UT7°Te° o
Bollc ¢ mF\O é2020C

ng/mi. | PFOS | PFOA | PFHHT

alUO 137 35 164

)
TR 56 2.6 3.4
,* D
e | 228 | 18| 227

\C\ON 102 46 638
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B4AmhSIEFMADEIT (REHEBRISERRN)

PFOS concentration in

cord blood (ng/mL)

e T o e I e = 1 N = b |

0 —

0 5 10 15 20

PFOS concentration in maternal blood (ng/mL)

Hnoue et al., EHP, 2004)
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BAMmPDPFOSL

AERhER DL 4HES
o YABRRAEE

=
ﬂﬂﬁ 00y J— VBt a-UJL
800 -
80 - -
3 ? 4 - 600
S 60 —
=
20 400 }
2 - P for trend <0.003 200 P for trend <0.001
0 T r r )
PFOS o : ; > g ———au o5
:EF'

o AR eRERAER 80 - G8GoE: PFOS?%Eh‘“%"b\t
(UJ—.ilf’& + PSERVER) 60 - UJI//@;+DHA+EPA) BOREFRNMEL

E I % S w0 % % "+ Y
%00 - I 3 20 - RIBADRZE(L ?
P for trend <0.001 p for trend=0.068
PFOS o . 0 ) ; - -

adjusted for maternal age, smoking and alcohol intake during pregnancy, annual household income, parity and the blood sampling period (categorical).
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PFOS(3Z RO EMFEZTIFS

(AL —7K—F)

Butb IR

Partial regression Partial regression
Dependent fficient of log,o PFOS . © fficient of logy PFOA . ©
variable coeftricient ot log;g Value coetricient ot 1og;g Value II:HE{*§=31634'2694 |Og10PFOS
(95%Cl) (95%Cl)

Birth weight (g) {148.8 (1297.0to i0.5) 0.049* {75.1(i191.8t041.6) 0.207

Length (cm) i0.183(10.912 to 0.546) 0.622 1i0.140(i0.712to 0.432) 0.631

Chest {0.389 ( 11.046 to 0.268) 0.245 §0.194 (10.710t0 0.322) 0.460

circumference (cm)

Head

, i0.204 (i0.781t0 0.372) 0.486 1i0.051(i0.503 to 0.400) 0.823
circumference (cm)

Multiple regression model adjusted for maternal age, maternal educational level, smoking status
during pregnancy, maternal BMI, parity, gestational age, and blood sampling period. For head
circumference, adjusted model also includes delivery mode (cesarean section/vaginal). *; p < 0.05

PFOSIEEN1048(CREE (ALIRIKR— bOBMFIMHPEE 3 52{K1.30ng/mL,
Bi=16.2ng/mL). LOFDOHEFEH 2708\ RD 24



- 0
Ba!RHAREE

og., PFHxXS (C6)
log,, PFOS (C8)

og,, PFOA (C8)

og,, PFNA (C9)

og,, PFDA (C10)
log,, PFUnDA (C11)
0g,, PFDoA (C12)
log,, PFTrDA (C13)

&5
985)

i
(n=1
t 95% ClI

3.0 (-60.5, 54.4)
-35.0 (-109.0, 39.0)
-18.7  (-69.8, 32.4)
-96.2 (-165.3,-27.1)
-72.2  (-138.1,-6.3)
-62.5 (-125.4, 0.4)
-57.1  (-122.5, 8.3)
-42.2 (-108.8, 24.4)

PFNA, PFDAEENEL\E
HEAEI /NSRS

HEsR
(n=1983)
t

0.028
0.092
-0.032
-0.480
-0.133
-0.006
-0.174
0.168

(KFURI—R—B)

95% Cl
(-0.284, 0.340)
(-0.311, 0.494)
(-0.309, 0.246)
(-0.856, -0.105)
(-0.491, 0.225)
(-0.348, 0.336)
(-0.529, 0.182)
(-0.194, 0.529)

t
-0.155
-0.067
0.053
-0.297
-0.239
-0.204
-0.264
-0.242

anke BT

(n=1976)

95% Cl
(-0.427, 0.117)
(-0.418, 0.283)
(-0.189, 0.295)
(-0.625, 0.030)
(-0.551, 0.072)
(-0.502, 0.094)
(-0.573, 0.046)
(-0.557, 0.073)



PFOSIREN BV, PTARRIF

YEDEL RT3 IVIEEDE L

PTARRIF> WOTSIVIEE

-

19.4 ../l 199 ../Rl 28.4 kg/m? -

2 ../ml
/ 26.7 kg/m3  27.2 kg/m?

PFOSIEE K > = B =

* PT4ARRIF> : lBRHIRRN 52 EN3IIOE, S ROHEEZRL. BRATHBNEA AV DR IE5ERIERE
[CERY . BhAREE{LZP5S | {(DIEZRET I REDRIMEEN HS

** ROFTSNIEE (IRROIBHEEER) =4E(kg)/BKR(cm)3



PFOSON>TSIVEEIE T (
PTARRIFIENUIEANZX A

CIRRWESS

Adjusted for maternal pre pregnancy BMI, parity, maternal
smoking during pregnancy, blood sampling period,
gestationalage, and infant sex

B Cindicatestotal effects

*p<0.05and *P<0.01

- PFOSIREBREBHMAPDIBTTARRIFVIREZIBIMEE, PTARRIFVREDIBIX, R>7 382K

(Fig1a2) ZihiEETVS,

« ULHURDS, EIEMNICIFPFOSIRERIR> T SIEHEZETSETVS.
« DFD, PFOSIREBLN>TIIVEBDIET DBMRIE, PTAMRIFIRIENURADZZXAT XL, ﬂi’.d)lb

—PCEIERIENTVSEHERIEN D,
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Maternal TSH

BOPFOSEEXBDTSHE®H
. )RDTSHE(IIEDHHE]

(.../mL)
(#LPRI—7R—F)
| =]
BoDTsH - JRDTSH
’ | = | T > . o ® 1R BADPFOSHER
PR - L 5E(3 B T EB-
T % 2 T &4k BIRIR
1 I E ey B (HPTHA) IC
: j s HETS
p for trend < 0.00 p for trend = 0.024
[ —let—2nd— 3 lih—p = (K Hrosih-d—%h—b =)

PFOS
29



B RABRINEIREE T (3.
ROBRERRIVESH LT
A EMEN (BR)

(AciBEI—R—h)

- [pFAs | BORRIBIRARUE (n=211) | BORIRIRNABDEE (n-48
-—mmm mteractlon

" Pros (cg) 0.389 (0.122,0.656)  0.005 N.S.
PFDA (C10) N.S. -1.036 (—1.544, —0.428) 0.004 N.S.
PFDA (Cl0)  -0.186 (-0.366,-0.006) 0.043 N.S. N.S.
PFUnNDA(C11) -0.172(-0.329,-0.014) 0.033 N.S. N.S.
" proA (c8) ~0.134 (-0.266,-0.002) 0.047 N.S. N.S.
AR ~0.119 (-0.226,-0.013) 0.028 N.S. 0.008

:2h 23 PFTrDA (C13)

aAdjusted formaternal factorgageat delivery,parity, M*Ai T, alcohol consumption, smoking during pregnanpye-pregnancy BMI, logFT4).
bAdjusted formaternal factoréageat delivery,parity, M*ii T, alcohol consumption, smoking during pregnanpye-pregnancy BMI).
“N.S.” means not significant association.

< PFOSIENSVETSHIEASWIEE H 1]d]Cld]0\D e Y\O 3 +
« BOMBIRERTED . PFOSICLP8RDTHR i <ELADAESSED S5F> T\ SRl EEIE Z R IE 30



BORKMLEORRTANLE. WEMPFASHRI

ud)EFJﬁﬂy'iil'\)b%/td)Eﬂ‘E (&ZR8) AbisEd—k—

BORIRRINAERUEF (n=195) BORRRNESHDE (n=45)
inter
actlo

o) ) p-

TSH"l PFDoDA(C12) -0.181 (-0.345,-0.018) 0.030
PFDA (C10) 0.258 (0.057, 0.460) 0.013

PFTrDA (C13) 0.226 (0.070, 0.382)  0.005 N.S. 0.031
PFDODA(C12) N.S. ~0.077 (-0.148, -0.006) 0.037 N.S.
1523 PFOA (C8) N.S. 0.266 (0.095, 0.437) 0.007 N.S.
ﬂﬁﬁ‘* PFNA (C9) N.S. 0.284 (0.070, 0.498) 0.015 N.S.

PFDA (C10) N.S. 0.267 (0.145, 0.389) <0.001 N.s.

Total PFAS N.S. 0.495 (0.205, 0.786)  0.004 N.S.

o BOHIRIRTTAEDEEETI(E., IR RHAPFASIRE N 'RDTIELIEDIHES

- BORRIRNGDORE (FRIREEOVAINEN) TRPRIRGEISBIIENS5. LHETHIR
BRiEREC AR T SR CREEREBDN B\ LESHTI R

ltoh etal. EnvironInt 2019



PFOA[INTU 2.5 R 5=
RE(CL D, L RDEBHMFEE

ZiESEHINBELNAGL
(AL —7K—F)

1 %+$14) 4 -$14)
o<K t ~0N9 /o
PFOS 0.02 (-4.52,5.59)  0.04 (-6.38, 10.37)
6 EO v PFOA -0.05 (-4.33, 2.56) -0.01 (-5.93, 5.50)
PFOA-#e £ 0.11(-3.31,7.41)  0.07 (-5.56, 9.26)
PFOA-é £ -0.30(-11.96, -0.68)* 0.06 (-8.37, 12.93)
18 FO v PFOS-all 0.05(-9.91, 16.66)  -0.02 (-13.45, 10.72)
PFOA-all -0.08 (-11.74,5.28) 0.00 (-7.66, 7.85)

Adjusted for gestational age, parity,
maternal age, smoking and alcohol
consumption during pregnancy, G9
GcG5G2{Bake during pregnancy,
maternal education, blood sampling
period, breast feeding, and total
dioxin levels (TEQ, WHO 2005).
*p<0.05.
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PFASIZ8% R DADHD

VADZBULBTITS

(4t

/BIE]—R—P)

Table 5
Adjusted odds ratios for an increase of maternal PFAS levels on ADHD symptom (Total scores, Inattention, Hyperactivity-impulsivity) according to the birth order.

All children * Boys ? Girls *

First-born Second or later p-int First-born Second or later p-int First-born Second or later p-int

OR {95% CI) OR (95% CI) OR {95% CI) OR {95% CI) OR (95% CI) OR ( 95% CI)
Total scores
PFHxS (C6) 0.63 (0.38, 1.03) 0.76 (0.42, 1.36) 0.681 0.74 (0.37, 1.48) 0.88 (0.37, 2.10) 0.901 0.57 (0.27, 1.23) 0.64 (0.29, 1.42) 0.514
PFOS (C8) 0.48  (0.22, 1.04) 1.54  (0.68, 3.48) 0.208 055 (0.18, 1.69) 1.55  (0.49, 4.92) 0.315 043  (0.14,  1.33) 1.41 (0.44, 450)  0.509
PFOA (C8) 0.75  (0.44, 1.29) 1.60  (0.85, 3.02) 0.101 0091 (0.46, 1.78) 5.8  (1.63, 16.51)*  0.011  0.61 (0.24, 1.57) 0.87  (0.39, 1.91)  0.603
PFNA (C9) 0.71 (0.38, 1.32) 0.78  (0.37, 1.66) 0.945 048  (0.18, 1.28) 0.49  (0.15, 1.64) 0777 099  (0.4], 2.35) 1.05  (0.38, 2.92) 0.730
PFDA (C10) 0.64 (0.35, 1.15) 0.82 (0.39, 1.69) 0.631 0.61 (0.27, 1.38) 0.51 (0.18, 1.49) 0.779 0.67 (0.26, 1.75) 1.15 (0.41, 3.21) 0.473
PFURDA(C11) 0.68  (0.45, 1.04) .13 (0.67, 1.92)  0.301 0.79  (0.44, 1.42) 0.87  (0.42, 1.81) 0.973 054  (0.28,  1.06) 1.47  (0.67, 3.23)  0.164
PFDoDA(C12) 0.73  (0.43, 1.24) 0.97  (0.55, 1.73)  0.656 0.62  (0.30, 1.30) 1.25  (0.51, 3.05) 0.229 0.87  (0.38,  1.96) 080 (0.38, 1.71) 0.603
PFTIDA (C13) 0.57 (0.36, 0.91)* 1.55 (0.81, 2.96) 0.083 0.74 (0.39, 1.40) 1.42 (0.53, 3.83) 0.532 0.46 (0.23, 0.95)* 1.57 (0.65, 3.78) 0.107
Total PFAS (nmol/mL) 0.45 (0.19, 1.05) 1.42 (0.53, 3.82) 0.185 0.55 (0.17, 1.78) 2.35 (0.49, 11.17) 0.217 0.36 (0.09, 1.40) 0.94 (0.25, 3.54) 0.567
Inattention
PFHxS (Co) 0.65 (0.39, 1.09) 0.80 (0.44, 1.44) 0.943 1.08 (0.52, 2.25) 1.11 (0.45, 2.72) 0.379 0.37 (0.17, 0.84)* 0.59 (0.26, 1.33) 0.244
PFOS (C8) 0.56 (0.26, 1.23) 1.85 (0.81, 4.23) 0.345 1.24 (0.40, 3.86) 3.16 (0.97, 10.26) 0.702 0.26 (0.08, 0.87)* 1.00 (0.31, 3.24) 0.509
PFOA (CB8) 0.82 (0.47, 1.43) 1.14 (0.61, 2.15) 0.597 0.99 (0.48, 2.00) 3.29 (1.11, 9.71)* 0.107 0.65 (0.25, 1.67) 0.62 10.27, 1.40) 0.864
PENA (C9) 079  (0.42, 1.46) 073 (0.35, 1.54)  0.657 0.75  (0.28,  2.00) 055  (0.18, 1.74) 0.691  0.83  (0.35, 1.98) 0.88  (0.32, 2.44)  0.701
PFDA (C10) 0.77 (0.42, 1.40) 0.24 (0.41, 1.73) 0.907 0.88 (0.39, 2.02) 0.73 (0.23, 2.06) 0.702 0.65 (0.25, 1.71) 0.93 (0.33, 2.63) 0.621
PFURDA(C11) 0.68  (0.45, 1.02) 1.08  (0.73, 1.50)  0.421  0.83  (0.48, 1.42) 1.03  (0.59, 1.78) 0.727 047  (0.22, 1.01) 1.14  (0.65, 2.01) 0.130
PFDoDA(C12) 0.67  (0.39, 1.15) 0.87  (0.49, 1.54)  0.888 050  (0.23, 1.06) 1.46  (0.60, 3.58) 0.278  0.91 (0.40,  2.07) 058  (0.27, 1.26)  0.223

_PETMA (G 056 (035 090)* . 1.58  (0.82, 3.03) 0.000 062 (0.32, 1.18) 1.57  (0.60, 4.11) 0.360 054  (0.27, 1.11) 1.55  (0.63, 3.81) 0.188

Total PFAS (nmol/mL)  0.54  (0.23, 1.28) 122 (0.46, 3.24)  0.502 1.09  (0.33, 3.60) 200  (0.68, 12.37) 0.605 022 (0.05 094)* 055 (0.14, 2.15) 0.704
Hyperactivity-impulsivity
PFHxS (C6) 0.63 (0.39, 0.99)* 0.94 (0.56, 1.59) 0.217 0.53 (0.28, 1.02) 0.77 (0.35, 1.68) 0.682 0.77 (0.39, 1.59) 1.19 (0.58, 2.42) 0.185
PFOS (C8) 0.33 (0.18, 0.81)* 1.21 (0.59, 2.48) 0.074 0.45 (0.16, 1.30) 1.00 (0.35, 2.83) 0.510 0.31 .11, 0.93)* 1.79 (0.59, 5.38) 0.062
PFOA (CE) 0.76 10.45, T26T . 1.41 (0.82, 2.45) 0.085 0.79 (0.41, 1.52) 1.86 (0.70, 4.90) 0.177 0.74 (0.31, 1.75) 1.29 (0.65, 2.58) 0.256
PFNA (C9) 0.59 (0.32, 1.07) 1.01 (0.52, 1.94) 0.189 0.32 (012, 0.83)* 0.80 (0.28, 2.32) 0.164 0.93 (0.42, 2.09) 1.14 (0.52, 2.94) 0.727
PFOACTOY oo TorsTs T 1.17 (0.60, 2.25) 0.144 0.67 (0.31, 1.44) 1.14 (0.41, 3.18) 0.430 0.60 (0.25, 1.46) 1.16 (0.48, 2.89) 0.241
PFURDA(CI11) 0.62 (0.42, 0.93)* 1.20 (0.76, 1.91) 0.054 0.66 (0.38, 1.15) 1.55 (0.70, 3.44) 0.128 0.55 (0.29, 1.05) 1.03 (0.56, 1.88) 0.177
PFDoDA(C12) 0.60 (0.36, 0.99)* 1.14 (0.69, 1.90) 0.049 0.45 (0.22, 0.92)* 1.81 (0.77, 4.26) 0.016 0.83 (0.39, 1.77) 0.90 (0.46, 1.76) 0.693
PETIDA (C13) 059  (0.37, 0.92)% 1.54 (0.8, 2.66) 0.010 0.60  (0.32, 1.10) 293 (1.06, 8.08)*  0.037 0.60  (0.30, 1.17) .20 (0.61, 2.36)  0.094
Total PFAS (nmol/mL) _ 0.36 _ (0.16, _ 0.82)* 1.44  (0.61, 3.40) 0.031 037 (0.12, 1.14) 157  (0.41, 6.08) 0.191 033  (0.09, 1.19) .60  (0.50, 5.74)  0.087

a: Adjusted for maternal factors (age at delivery, parity, educational level, pre-pregnancy BMI, aleohol intake during pregnancy, smoking habit during pregnancy) and children’s sex.
b: Adjusted for maternal factors (age at delivery, parity, educational level, pre-pregnancy BML, alcohol intake during pregnancy and smoking habit during pregnancy).
p-inr shows the p-interaction between two groups “first-born™ and “Second or later™.

PFAS: perfluoroalkyl substance, PFHxS: perfluorchexane sulfonate, PFOS: perfluorooctane sulfonate, PFOA: perfluorooctanoate, PFNA: perfluorononanoic acid, PFDA: perfluorodecanocic acid, PFUnDA: per-

fluoroundecanoic acid, PFDoDA: perfluorododecanoic acid, PFTrDA: perfluorotridecanoic acid.
“represented p value < 0.05.

AB=X LEUTERIRIRK
WESDNMIEZIREREL
Iehy, 22H5hi-BhEl
bdhiEoTk (PFUnDA
BREELFTAD )
PFASIEWW ZvADFPI
—AMTHD, HEERE
YERRNH B (Power

et al. 2013; Stein et al.
2013)fc8 ?
Bl DIz (Liew et
al., 2018) ?
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Bar shows the median concentration of each hormoneFMann-Whitney htest **p<0.01

INSL3 were measured for 20 samples for girls 35
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Adjusted for gestational age, maternal age, smoking and G9GcG5GR&e during
pregnancy, parity, maternal M*n T and the blood sampling period. Q: quartile

Goudarziet al. EHP 2016
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Araki et al., 2014, 2016, 2018; Itoh et all., 2016;
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Cholesterol
l’ CYP17A1 CYP17A1 OCP
Pregnenolone }—-——V 17-Hydroxypregnenolone }—» DHEA |1 pFOos JPFOA
= i - DEHP ‘ DEHP
] Tt-HSD orray_¥ I THSD l [ t-HSD ocp
Progesterone |1BPA l;:ﬁi ——p' 17-Hydroxyprogesterone w (Androstendione/DHEA)
l ‘ CYPI1AY Androstendione ¥ ocp
11-Deoxycosterone 11-Deoxycortisol 1 i 6 tHSD
‘ lCYPllBl (Testosterone/Androstendione)
- : PFOS Testosterone
Corticosterone Cortisol ¥ oenp o e PFOS
‘ ‘CYPllBZ PEOS | (Estradiol/Testosterone) th‘;P
Aldosterone Cortisone | § pepp Estradiol

Araki et al., 2014, 2016, 2018; Itoh et all., 2016; Goudarzi et al., 2017, Minatoya et al., 2017; Miyashita et al., 2018 39
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RIREIDPFOM E DB EeCEhD
AFIAEZLE (asahPR) DEIE

(B) log,o(PFOA)

8 AC002480.3 cg11260715 8
GPR126 cg04461802 GPR126 0q04461802 AC002480.3 cg11260715
6
6
§4 % 4
Fy g
2, -
0 0
-0.3 -0.2 -0.1 0 0.1 02 0.3
Chromosome Partial regression coefficient (Coef)
ZFP57]16]H x\6 b\é ji \OV W\0] <] |6]H €D E\ON \Q] ][]9] 8\u] ]d]1 (Riso et al. 2016)

GFPT2GFPT® 2 C \]INIS 0 x O\ T I\D Y A\O\D Y 6\ > " \O\D\R\G  (Kresovich et al. 2017)

CYP2E 1
DUSP?2 \Y2\6\6\D ) « O\AI])]S O\UIRIM] JFIYO Y 6 (Mok et al 2017)

TCERG112\W\O\D Y 6\ > "\¢\O\D\®\G  (Bae et al 2014) 45 45



G

i

IIE
E

PINIA>

B, mFop 8
m F\O O\O\\@ 1 \O Y\A\G (2 J]'T11]
¥ =[+z0% \@e Y\i°qg\O

A E]JT]AIS\O Y\B | %0\O\D Y 6

2Clino

v% a]C]1S)][lc A x

ICISP]lcl U IICISMII

S plc] [T]S] Id

"l 1]<]16]JH BDNAI]I])]S0C

IV.
V.

SEDMFRREE ST
\e\O\E\O\p\2D

46



BEnlERE 1 : BEDSKE ? BERVWOFTTHECDN ?

Kishiet al., EHPM2021\0 o 8



BENIEE2 | BABREFEMEADRE

BHEIYRIESY)

U>EEMIIATIVFA

JINEET AT IV

EXJ1/)-)3E

(PFAS)
K - EEhAEl 1-7400° &l

a5 ERK

FIO0YEm

(PFR)
ETEB AR - 1° U9L9)T4-h

SRR

i YIVIYI4-h

BILRR

(1))
PVC:-JSAFYIDu]EBE]|

ISAFVIBER
RT1T7Em

PVC &

(BP)
BASTEALAY, 1-74)7" #)

TR

RUBD—R

*— Mg

o« MBIIPREMNTHD, R4 BRIFFRMESUPRBMENRESNTNS

- BE, HAROEAPNIZAIARENL., EENICRETS




OPEN a ACCESS Freely available online @ PLOS | ONE

Association between Maternal Exposure to di(2-
ethylhexyl) Phthalate and Reproductive Hormone Levels

in Fetal Blood: The Hokkaido Study on Environment and
Children’s Health
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Fig. 1. Natural log transformed creatinine corrected concentration level of urinary phthalate metabolites. Bars represent interquartile ranges and median. Points on
dotted line indicates samples with concentration limit of detection (<LOD).

(2J]'11 7CAWQE°op_8ieB2012- 2017C
¥ IR[GaTa& TDCIPP \TPHPG  \U\8J1B OC

. J4]1s +111.JS % ( £ C\];]1=]116]d]S% B a4C\OJ1\Us
\&\G\G\O\M\\E




SEOLFIE

o HHEJ-R—MOREHER : £TEPVDWIEFRBIRB/ADZENREETESDEINDNS
o {AHERBIRICBOTNEIDD ?

FENHERAET (9-11y) REHNHEAE (14-17y)

 11[1=]1 1d]H]1] I[I#1[10 /1 1#1[10  11[0=] IdIH]1] ][}#1[10 /] J#1[IO

e |O e Jo\e7 Nl 4

e z..]c]]TIS]ld\e ¢ i\ J 2B FENOC ¢ Xf %o°.

e <7VVOW<EBOOWTAE | C e <7VVO\WW<EBOWOWIAE | C

£ > #01 > 0zi >
SIDi8 &5, IFRBRIEE (PR, EER

FEERADEIR WA, BIE) « bYA. i



RFEHSBERN

sl (ELAI, BEERLAI)

- ]TJIA]S PFOS, PFOA, PFHxS\U 1T ¥ A _ 8\0 Y\A\3]!]0]+] JC]S]H O
0 BPOPs O i C\'\®\b\e < @ O\O 2 W]c _2E]c Z+\@ 0 A % BPOPsO U\J 0>
A\eB ¥,\UGA\D 0 8 C\NA\VA\G\VZO® & A 0 ¢BOp 8- *:22W %o-
a *Y JCEC* %-0&-2W E 72+%-0A $? -
N-0¥s .|

RIR
2\D ... ¥ AW]9]+]1d] \e r %\@ 8 u %o\\O AT ANG\D\R\G\G\ND \U\O\®



WHO Collaborating Centre for Environmental Health and
Prevention of Chemical Hazards

(WHOIRIR{EEMB L IBRIEE F ARG O H—)
2019 «4 322 ©\0 —s’'B2 iC
i ED
1. {EEMEBEDEIRIEICEATIRFNM R DR

2. (EFMEOBIRTELERFZEICEHTIWHOERDEMRPI LD
3. (EFNEDRERELERFZEICEIHAEDR L, FHEP AT

https://www.cehs.hokudai.ac.jp/whocc

53



ISR ALE
(UNEP)

54



FEHICH AT (take-home message)

LBERAIT(Tld, BHEIVRESWERETHOTSE. IR!)R
HIREE(LRIEA (EINTCHIREPA) [CERABEEREZED &
SalEETEZRUL
BIATTESX R (*FThR)

© TEIREREBETIVRIMIREOERHAEZRSY

2 BFLIIRESELER. H5AVEERERRZEBVS

® ARERFBHEINLI, HAKMIRmEEDRN
(FFCFEBIIESED)



CplaESHEHONES T VWFHLEN

LBEAIT1EMEDEEFICEFLEAL LIFET,

HEHRFRE -FHATYI

LBERAIT 13 EESBRFHARE. RIFARIEHAFRESHEES. B4, AMED. XEIRIFARNFAREOBMKICL O TRMBLTVEY, 56



