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米国環境保護庁（U.S. EPA）>12000物質


– 「PFAS 分子種の定義として正確かつ明快な定義はない」とし、各国規制や研究者によりとりあげられた

物質を掲載


欧州食品安全機関（EFSA）


– 長さが異なる疎水性のアルキル鎖 R（通常は C4–C16）と親水性の末端基 X からなる物質（R–X）で、疎

水性の部分は完全に［R=F(CF2)n–］又は部分的にフッ素化されている場合がある


経済協力開発機構（OECD）~4700物質


– 少なくとも 1 個の完全フッ素化メチル又はメチレン炭素原子（H/Cl/Br/I 原子が結合していない）を含む

フッ素化物質


– 一部の例外を除き、少なくとも 1 つのパーフルオロメチル基（–CF3）またはパーフルオロメチレン基（–

CF2–）を持つ物質

PFAS（Poly and perfluoroalkyl substances）とは

KC3523
タイプライターテキスト
資料５
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1940年代から利用（単一またはポリマーとして）


撥水撥油性、表面活性など便利な性質


物理的にも化学的にも安定な、夢の物質


広く利用され、生活を便利にしている


一方で、環境や生体に長く残留し、健康にも影響することも


世界中で、訴訟が


世界的に規制の動き（ストックホルム条約、EU他）

PFAS（Poly and perfluoroalkyl substances）とは
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世界に先駆けた国内環境調査（PFOS、PFOA）

https://doi.org/10.1539/joh.46.49
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extracts of deionized water prepared at four levels (0.5,
5, 50, 100 ng/L, n=10 for each concentration) (Table 3).
PFOA recoveries ranged from 92 to 99%, and PFOS
recoveries ranged from 92 to 106%.

Determination of PFOA and PFOS in surface waters in
Japan

Eight FMS and FMB samples and three FSC samples
were collected per site in Osaka and Iwate fields.  The
results are shown in Table 4.  All FMSs were within 10%
of the expected values.  The recoveries of FSCs were
also within 10% of the expected values.  We analyzed 12
field blanks, and no analytes were detected above the
LOD (Table 4).

The concentrations of PFOA and PFOS in surface water
samples from rivers and seas collected from all over Japan
(Fig. 3) were determined and the results are summarized
in Table 5.

A log-linear relationship was found between PFOA and
PFOS concentrations in Japan.  The PFOA concentrations
in surface water (Y) were significantly correlated with
PFOS concentrations (X) as expressed by Y=1.8 × 100.717X

(r=0.60, p<0.01, N=85).
Both PFOA and PFOS concentrations were greater in

Kinki district than in other districts (ANOVA, p<0.01).
The coastal sea water samples also showed a similar trend:
the PFOA and PFOS concentrations were highest in the
Koshien Coast (Hyogo).

Sources of PFOA and PFOS contamination in the Osaka
area

To search for sources of PFOA, we systematically
collected surface water samples from Yodo River and
Kanzaki River.  Yodo River runs from Lake Biwa to
Osaka Bay, and the width is 300 m downstream of Y10
(Fig. 4) with a flow rate of 600,000 m3/h.  Kanzaki River
(100,000 m3/h at K9) runs in parallel with the Yodo River.

Ina River flows into Kanzaki River at K9.  Ina River
collects water discharge from the Osaka International
Airport.  The width of Ina River is 100 m at K10.  There
is a canal between Kanzaki River and Yodo River (K15).
The upstream region of Kanzaki River is named the Ai
River.  The width of Ai River is 50 m at the Aigawa
Ryuiki water disposal site (A5).  Disposed water is
discharged at A5 at a flow rate of 270,000 m3/d.  Samples
were collected from various sites as shown in Fig. 4.

The PFOA concentration was high along the foreshores
of Osaka Bay (K1, K3, K5, K6 and Y1) (Table 6).  The
concentrations increased along Kanzaki River and Ai
River, reaching a maximum at the mouth of the Aigawa
Ryuiki water disposal site (A5), where 67,000 ng/L of
PFOA was recorded.  If we assume that 270,000 m3/d is
discharged from A5, the total PFOA discharged from this
site was estimated to be 18 kg/d (67,000 ng/L × 270,000
m3/d × 10–12 × 103).

PFOS concentrations in Yodo River were high at water
discharge sites (Y9, Y15, Y16).  The concentrations in
Kanzaki River were increased from K6 to K12 (Table 6).
The Osaka International Airport is upstream of K12.  The
systematic search revealed a highly contaminated site of
PFOS (O4 ) (Table 6).

Tap water contamination levels in the Osaka area
Several cities collect water from Yodo River (K15)

(Hanshin area, and Osaka city).  The water supply for
Hanshin area is a mixture from various sources of water
including Yodo River.  In contrast, Osaka city derives its
water supply mostly from Yodo River at sites downstream
of Y8.

The concentrations of PFOA and PFOS are summarized

Fig. 3. A map of Japan and the sampling sites.
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Fig. 4. A map of Osaka area and the sampling sites.

Table 6. Systematic search for the source of contaminations in Osaka area

Site1) 2) PFOA PFOS Site1) 2) PFOA PFOS
(ng/L) (ng/L) Sampling date (ng/L) (ng/L) Sampling date

Y1 562.8 6.5 2003.4.11 K1 215 4.1 2003.4.15

Y2 463.1 5.8 2003.4.11 K2 41 11.0 2003.4.15

Y3 313.3 5.8 2003.4.11 K3 153 3.3 2003.4.15

Y4 271.1 6.3 2003.4.11 K4 45 1.4 2003.4.15

Y5 46.8 13.3 2003.4.11 K5 122 2.5 2003.4.15

Y6 104.0 4.9 2003.4.11 K6 1,040 10.9 2003.4.15

Y7 31.1 11.0 2003.4.11 K7 1,270 18.2 2003.4.15

Y8 31.8 10.1 2003.4.11 K8 1,690 15.7 2003.4.15

Y9 146.8 26.9 2003.4.11 K9 3,750 23.3 2003.4.15

Y10 33.7 7.3 2003.4.11 K10 430 28.8 2003.4.15

Y11 11.3 3.4 2003.4.11 K11 81 9.4 2003.4.15

Y12 18.5 2.6 2003.4.11 K12 48 86.2 2003.4.15

Y13 80.9 27.7 2003.4.11 K13 4,220 14.1 2003.4.15

Y14 30.8 7.5 2003.4.11 K14 7,990 13.9 2003.4.15

Y15 64.9 24.8 2003.4.11 K15 101 7.0 2003.4.15

Y16 39.7 24.1 2003.4.11 K16 531 6.2 2003.4.15

Y17 6.6 1.7 2003.4.11 A1 19,400 11.7 2003.4.15

Y18 6.8 2.6 2003.4.11 A2 24,080 9.1 2003.4.15

Y19 4.5 2.5 2003.4.11 A3 39,500 8.3 2003.5.9

Y20 9.3 3.6 2003.4.11 A4 42,950 6.1 2003.5.9

Y21 7.5 1.5 2003.4.11 A5 67,000 13.0 2003.5.9

O1 39.2 96.0 2003.3.10 A6 124 1.9 2003.5.9

O2 40.8 9.6 2003.3.10 A7 76 1.8 2003.5.9

O3 36.4 57.2 2003.3.10 A8 3,750 20.2 2003.5.9

O4 56.6 526.0 2003.3.10

O5 64.4 73.2 2003.3.10

O6 55.0 10.2 2003.3.10

O7 41.2 30.4 2003.3.10

1) For sites, refer to Fig. 4, 2) The mean of the duplicate one-L preparations for each sampling site
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Perfluorooctanoate and Perfluorooctane Sulfonate Concentrations
in Surface Water in Japan
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exposed to PFOA through drinking water ingestion.
(J Occup Health 2004; 46: 49–59)

Key words:  PFOA, PFOS, Surface water, Osaka area,
Drinking water contamination

Perfluorooctanoate (PFOA) is a synthetic surfactant
used in a variety of industrial applications1).  It is also
formed through the degradation or metabolism of certain
other manmade fluorochemical products1).

PFOA has been reported to cause diverse toxic effects
in laboratory animals including primates2, 3).  An
epidemiological study of workers exposed to PFOA
revealed a significant increase in prostate cancer mortality4).
A cross-sectional study of PFOA-exposed workers showed
that PFOA perturbs sex hormone homeostasis5), but recent
long-term follow-up studies on the workers could not
confirm the earlier adverse effects6–8).

There is evidence that perfluorooctane sulfonate (PFOS),
which is an analogue chemical of PFOA, is globally
distributed in humans9, 10) as well as wild life11, 12).  In
contrast, contaminations with PFOA have been observed
in wild animals specific to some geographic areas12, 13).
Similarly, geographical differences in serum PFOA levels
have been reported in non-occupationally exposed
persons5, 10).

Recent ecological investigations have shown that one
of the ecological sources of PFOA and PFOS is discharge
waters from manufacturers14).  Moody et al.15) recently
reported that perfluorinated surfactants, including PFOA
and PFOS, which were present in some formulations of
fire-fighting foams were detected in ground water at U.S.
Air Force Bases after cessation of their use.  We have also
shown that there is a large variation in PFOS contamination
levels in Japan16).  Geological differences may be attributable
to area-specific sources and traffic density17, 18).

The major aims of the present study were twofold.
First, the PFOA concentrations were determined in
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Abstract:  Perfluorooctanoate and Perfluorooctane
Sulfonate Concentrations in Surface Water in
Japan: Norimitsu SAITO, et al. Institute for
Environmental Sciences and Public Health of Iwate
Prefecture—Perfluorooctanoate (PFOA) and
perfluorooctane sulfonate (PFOS) are synthetic
surfactants used in Japan.  An epidemiological study
of workers exposed to PFOA revealed a significant
increase in prostate cancer mortality.  A cross-sectional
study of PFOA-exposed workers showed that PFOA
perturbs sex hormone homeostasis.  We analyzed their
concentrations in surface water samples collected from
all over Japan by LC/MS with a solid phase extraction
method.  The lowest limits of detection (LOD) (ng/L)
were 0.06 for PFOA and 0.04 for PFOS.  The lowest
limits of quantification (LOQ) (ng/L) were 0.1 for both
analytes.  The levels [geometric mean (GM); geometric
standard deviation (GS)] (ng/L) of PFOA and PFOS in
the surface waters were GM (GS): 0.97 (3.06) and 1.19
(2.44) for Hokkaido-Tohoku (n=16); 2.84(3.56) and 3.69
(3.93) for Kanto (n=14); 2.50 (2.23) and 1.07 (2.36) for
Chubu (n=17); 21.5 (2.28) and 5.73 (3.61) for Kinki
(n=8); 1.51 (2.28) and 1.00 (3.42) for Chugoku (n=9);
1.93 (2.40) and 0.89 (3.09) for Kyushu-Shikoku (n=15).
The GM of PFOA in Kinki was significantly higher than
in other areas (ANOVA p<0.01).  Systematic searches
of Yodo and Kanzaki Rivers revealed two highly
contaminated sites, a public-water-disposal site for
PFOA and an airport for PFOS.  The former was
estimated to release 18 kg of PFOA/d.  PFOA in
drinking water in Osaka city [40 (1.07) ng/L] was
significantly higher than in other areas.  The present
study confirms that recognizable amounts of PFOA are
released in the Osaka area and that people are
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米国環境保護庁（EPA）の調査（PFOS、PFOA他）

Nakayama, SF, et al. (2007) ES&T

forms the Cape Fear River. The Little River joins the Cape
Fear River just north of Fayetteville. Local water author-
ities estimate that as many as 1.7 million residents obtain
drinking water from surface water resources within this
basin. While the watershed is principally rural and agricul-
tural in nature, possible sources of PFCs include use of
fire-fighting foams, metal-plating facilities, textile and
paper production, and other industries found within this
basin.

Samples were collected in pre-cleaned (methanol rinsed)
1 L high-density polyethylene (HDPE) bottles (Nalge Nunc
International, Rochester, NY) using either a Kemmerer
stainless steel sampler, an open water grab sampler (Wildlife
Supply Company, Buffalo, NY), or a homemade dip sampler.
All samples were collected approximately 15-30 cm below
the surface of the water. Samples were returned to the
laboratory and stored at room temperature for no longer
than 3 days prior to analysis.

Field Quality Assurance Sample Preparation. On each
sampling date, a 1 L bottle was filled with deionized (DI)
water and carried into the field as a field blank. Independent
quality control (QC) samples were spiked with known levels

of the PFCs (typically at two different levels) and transported
to the field each day. These field blanks and QC samples
were returned to the laboratory and analyzed at the same
time as the field samples.

Solid-Phase Extraction (SPE). Oasis HLB Plus (225 mg)
cartridges (Waters Corporation, Milford, MA) were condi-
tioned with 10 mL of methanol and DI water at a flow rate
of approximately 10 mL/min. Water samples were divided
into two 500 mL aliquots and spiked with 100 µL of a 100
pg/µL solution (10 ng) of the internal standards (13C-PFOA
and 18O-PFOS), and then loaded onto the pre-conditioned
cartridges at a flow rate of 10 mL/min with a positive pressure
pump (Sep-Pak Concentrator, Waters Corporation). The
cartridge was then washed with 10 mL of DI water and dried
completely by purging with nitrogen gas. The target analytes
were eluted from the cartridge with 2 mL of methanol at a
flow rate of 1 mL/min. The eluate was reduced in volume to
500 µL with a TurboVap II nitrogen evaporator at 60 °C
(Caliper Life Sciences, Hopkinton, MA). Finally, a 200 µL
aliquot of this reduced eluate was mixed with 50 µL of 2 mM
ammonium acetate to match the initial HPLC mobile phase
conditions.

FIGURE 1. Cape Fear River Drainage Basin, North Carolina. The solid circles and triangles represent sampling locations on the main stream
and tributaries, respectively. Eleven numbered locations along the watershed show the sites with the highest total PFC concentrations
measured in this survey (See Table 3).
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contamination was eliminated in this study by flushing the
entire HPLC system (degasser, pumps, tubing, and valves)
with 100% methanol for more than 3 days as well as by
avoiding injection of more than 1 ng of any specific PFC on
column at any time.

PFC Concentrations in Surface Water. The PFOS and
PFOA were found to be above the LOQ (1 ng/L for all
compounds) in 97.5% and 82.3% of the samples, respectively
(Table 2). Of the other compounds, the C7-10 acids and
PFHS were the most prevalent, being found above the LOQ
in more than 50% of samples. The median concentrations
were all below 30 ng/L for each compound, with PFOS levels
at 28.9 ng/L, PFOA at 12.6 ng/L, the C7 acid at 14.8 ng/L, and
the C10 acid at 13.2 ng/L. However, the peak levels of each
compound (see Table 3 and discussion below) were rela-
tively high when compared with previously published data.
For example, maximum PFOS was measured at 132 ng/L,
PFOA at 287 ng/L, the C10 acid at 120 ng/L, the C9 acid at
194 ng/L, and the C7 acid at 329 ng/L. As all data were found
to be log-normally distributed, Spearman’s correlation
analysis was conducted indicating that the carboxylates were
strongly correlated with each other and that PFOS was
correlated with the C8 and C9 acids, PFHS, and PFBS (Table
S3, Supporting Information). A significant correlation was
also found between PFBS and the C6-C9 acids. These cor-
relations suggest common sources among these groupings.

Different PFC profiles were observed at each sampling
location along the entire length of the watershed (Figure S2,
Supporting Information). Figure 2 shows plots of the PFOA
and PFOS concentrations from the mouth of the Cape Fear
River up into the headwater tributaries more than 400 river
km inland. These plots reveal that lower concentrations of
the PFCs were found in the smallest upland tributaries and
the broad lowland costal sections of the river. The highest

concentrations were found in the middle reaches of the Cape
Fear River and its two major tributaries (the Haw and Deep
Rivers). Figure 2 also shows the long-term median flow rate
of the main streams. Together these data indicate that the
highest concentrations and the greatest degree of variation
tend to occur in the low-volume, middle and upper reaches
of these rivers. Source inputs in these areas apparently have
a greater influence here than in the downstream costal areas
with substantially greater water volume. It is of great interest
to determine if this decline in PFC concentration is due to
dilution, biological uptake, or sequestration in sediments or
other abiotic pools.

Table 3 lists the measured concentrations of each PFC at
the eleven sampling locations (Figure 1) with the highest
aggregate (sum of all target compounds) PFC levels. The
maximum concentrations of the C8, 9, 10, 11, and 12 acids

TABLE 2. Summary of Measurements

compound
mean
ng/L

median
ng/L

GMa

ng/L
max.
ng/L

min.
ng/L

% above
LOQb % NDc

C12 2.17 1.95 1.93 4.46 < LOQ 19.0 53.2
C11 10.4 5.67 6.25 52.1 < LOQ 43.0 17.7
C10 22.1 13.2 8.35 120 < LOQ 62.0 15.2
C9 33.6 5.70 9.73 194 < LOQ 74.7 10.1
C8 43.4 12.6 16.2 287 < LOQ 82.3 7.6
C7 38.7 14.8 14.0 329 < LOQ 55.7 32.9
C6 7.38 5.14 5.41 23.0 < LOQ 44.3 45.6
PFOS 31.2 28.9 20.0 132 < LOQ 97.5 0
PFHS 7.29 5.66 5.73 35.1 < LOQ 73.4 1.3
PFBS 2.58 2.46 2.34 9.41 < LOQ 39.2 38.0

a Geometric mean. b Limit of quantitation (1 ng/L, samples below
this level were excluded from the calculation of mean and GM). c Not
detected, less than 0.05 ng/L.

TABLE 3. Measured Concentrations at the Eleven Sites with the Highest Total Concentrations of PFCs in the Cape Fear River
Basina (See Figure 1 for locations)

no. river
C12

(ng/L)
C11

(ng/L)
C10

(ng/L)
C9

(ng/L)
C8

(ng/L)
C7

(ng/L)
C6

(ng/L)
PFOS
(ng/L)

PFHS
(ng/L)

PFBS
(ng/L) total (ng/L)

1 Haw River 4.46 52.1 120 194 287 118 21.7 127 8.43 9.41 942
2 Haw River 3.20 28.7 112 157 200 66.8 14.5 33.4 7.87 2.61 626
3 Haw River 3.29 27.6 109 157 191 59.2 13.7 36.4 9.49 3.04 609
4 Haw River 1.98 20.0 88.2 151 201 58.2 13.2 31.5 7.49 2.88 574
5 tributary to Cape Fear 2.26 15.0 19.6 71.2 58.6 329 23.0 30.0 3.36 ND 531
6 Haw River 1.18 8.87 31.0 72.1 152 58.3 13.5 31.2 7.70 ND 376
7 Cape Fear River < LOQ 3.34 13.2 34.8 70.3 24.0 7.84 66.7 5.59 ND 227
8 Cape Fear River 1.14 6.39 17.2 35.7 71.5 26.9 9.35 50.4 4.82 ND 223
9 Cape Fear River 1.23 6.75 17.1 38.0 72.7 23.7 7.05 40.7 4.10 ND 211
10 Cape Fear River < LOQ 7.55 19.3 31.2 46.8 13.9 4.62 56.3 6.84 2.12 189
11 Little River < LOQ < LOQ 2.17 2.24 12.6 3.38 3.23 132 26.4 3.20 185

a Italicized values show maximal concentrations of each compound.

FIGURE 2. Concentrations of PFOA (A) and PFOS (B) vs river km.
The Haw and Deep River join at river kilometer 277 to form the Cape
Fear River. River kilometer 0 is the mouth of the Cape Fear River
near Wilmington, NC.
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EPAや3M、DuPontなどが、毒性試験の結果を発表


2005年以降、特にEPAでの毒性研究が盛んに


動物実験でさまざまな毒性が観察される


遺伝毒性は否定的


人でも出生体重、免疫、甲状腺への影響等、疫学的エビデンスが蓄積しつつある


PFOS、PFOA以外のPFASも

人や野生動物からも検出、毒性も
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Endocrine-disrupting chemicals: implications for human 
health
Linda G Kahn, Claire Philippat, Shoji F Nakayama, Rémy Slama, Leonardo Trasande

Since reports published in 2015 and 2016 identified 15 probable exposure–outcome associations, there has been an 
increase in studies in humans of exposure to endocrine-disrupting chemicals (EDCs) and a deepened understanding 
of their effects on human health. In this Series paper, we have reviewed subsequent additions to the literature and 
identified new exposure–outcome associations with substantial human evidence. Evidence is particularly strong for 
relations between perfluoroalkyl substances and child and adult obesity, impaired glucose tolerance, gestational 
diabetes, reduced birthweight, reduced semen quality, polycystic ovarian syndrome, endometriosis, and breast cancer. 
Evidence also exists for relations between  bisphenols and adult diabetes, reduced semen quality, and polycystic 
ovarian syndrome; phthalates and prematurity, reduced anogenital distance in boys, childhood obesity, and impaired 
glucose tolerance; organophosphate pesticides and reduced semen quality; and occupational exposure to pesticides 
and prostate cancer. Greater evidence has accumulated than was previously identified for cognitive deficits and 
attention-deficit disorder in children following prenatal exposure to bisphenol A, organophosphate pesticides, and 
polybrominated flame retardants. Although systematic evaluation is needed of the probability and strength of these 
exposure–outcome relations, the growing evidence supports urgent action to reduce exposure to EDCs.

Introduction
In 1962, Rachel Carson described the effects of 
dichlorodiphenyltrichloroethane (DDT) on sexual devel op-
ment and reproduction.1 Less than a decade later, Herbst 
and colleagues2 documented a cluster of patients in Boston 
(MA, USA) with vaginal adenocarcinoma resulting from 
prenatal use of the medication diethylstilbestrol. During 
this time, two assumptions were common: the Paracelsian 
notion that “Solely the dose determines that a thing is not 
a poison”, and the belief that only rarely could synthetic 
chemicals disrupt hormonal and homoeostatic responses 
and thereby contribute to disease and dysfunction.

Over the past 50 years, these two assumptions have 
proven flawed. Many studies have identified effects of 
various exogenous chemicals on endocrine processes 
and functions, exposing the important need for a shift in 
scientific theory. Many of these dose–response relation s 
have been non-monotonic.3 Mechanistic studies explain 
these unconventional associations at the molecular level. 
These endocrine-disrupting chemicals (EDCs) are not 
rogue pharmaceuticals or rare contami nants. One 
examination by the US Food and Drug Administration 
identified more than 1800 chemicals that disrupt at least 
one of three endocrine pathways (oestrogen, androgen, 
and thyroid).4 320 of 575 chemicals screened at the 
instruction of the European Commission showed 
evidence or potential evidence for endocrine disruption.5

EDCs are now recognised as serious and urgent threats 
to public health, potentially emerging as one of the 
leading environmental risks globally. Among the 
non-governmental organisations and governmental 
agencies documenting the rapidly accelerating evidence 
and implications for human health are the Endocrine 
Society,6 the International Federation of Gynecology and 

Obstetrics,7 WHO and the UN Environment Programme 
(UNEP),8 and the American Academy of Pediatrics.9 
Reports by these organisations describe the serious 
adverse effects of EDCs on endocrine processes during 
susceptible periods of human develop ment and the long 
latency period between exposure and disease as a result of 
early-life exposure to chemicals such as DDT, which has 
been associated with breast cancer incidence half a 
century later in life.10

This Series paper seeks to update the 2015 findings of 
an expert panel commissioned by the Endocrine Society 
that led to the identification of 15 exposure–outcome 
asso ciations with a probability of causation (table 1).11,12 
The paper also aims to expand on the previous report 
by identi fying new exposure–outcome associations of 
concern, especially with regard to chemicals that were 
not widely researched several years ago, such as 
perfluoroalkyl and polyfluoroalkyl substances (PFAS) 
and poly brominated diphenyl ethers (PBDEs), and by 
including several outcomes that were not specifically 
focused on in the WHO and UNEP report, such as 
anogenital distance and prostate cancer. Because our 
intention is to inform future research and policy, we have 
focused on synthetic chemicals that are currently in 
circulation and not on legacy compounds, such as 
DDT, other organochlorine pesticides, polychlorinated 
biphenyls (PCBs), and dioxins and furans. Where 
possible, we emphasise findings related to newer 
chemicals that are replacing chemicals that are being 
phased out or banned.

Subsequent sections describe evidence that supports 
previously identified or increasingly likely associations of 
EDCs with perinatal, neurodevelopmental, metabolic, 
and reproductive outcomes. More equivocal results and 
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2010/2015 PFOA管理プログラム


– 2006年1月、US EPAが8つのフッ素ポリマー主要メーカーに呼びかけ、世界的にPFOAの自主的製造中止


• Arkema、AGC（旧旭硝子）、BASF（旧Ciba）、Clariant、ダイキン、Chemour（旧DuPont）、3M/Dyneon、Solvay Solexis


– 2010年までに、PFOA及びその前駆物質の製造施設からの放出と製品中の含有を、2000年ベースの95%に


– 2015年までに、PFOA、その前駆物質及びPFOAより長いPFASの全廃


– 毎年10月31日までに世界の放出、生産状況を報告


ストックホルム条約


– PFOSとその塩及びPOSF、PFOAとその塩及び関連物質、PFHxSとその塩及び関連物質


EUのPFAS規制案


– PFASをクラスとして規制


– パブコメ（2023年9月25日まで）

PFASの管理、規制
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一般人のばく露のほとんどが経口摂取


– そのうち水からの摂取は10–20%


– 過去50年以降、ほとんどの人が、何らかのばく露を受けている


高濃度ばく露のほとんどは、飲水を通して（職業ばく露を除く）


– 工場等、下水処理汚泥の農業利用、泡消火剤使用などによる表層水、地下水への混入


– 下水処理では完全には処理しきれない（汚泥に蓄積することも）


– 土壌に吸着し、地下水や表層水に移行することも


– 適切な浄水処理で取り除くことが可能

PFASのばく露（さらされること）



9

環境基準


– 水道水暫定目標値（厚生労働省）、公共用水域及び地下水の暫定指針値（環境省）


• PFOS、PFOAをあわせて、50 ng/l


血液濃度


– 直ちに健康影響があるといえる基準値はない


– 米国、カナダ等：平均的な国民の上位5%（95パーセンタイル値）を参照値とする


– ドイツ：環境省が設置する委員会で定める指針値


• HBM-II値（原因となるばく露の経路を特定して、ばく露を低減する必要がある値）として


• PFOS：20 ng/ml、PFOA：10 ng/ml


• ただし、妊娠適齢期女性、子どもは、PFOS：10 ng/ml、PFOA：5 ng/ml 

PFASの基準
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体内での挙動がはっきり分かっているPFASは多くはない


– PFOS、PFOAに関しては、ばく露がなくなってから体内濃度が半分になるまでの期間（生

物学的半減期）は、3–5年（女性の方が少し短い）


取り込んだPFASは、自然に排泄される


– 強制的に取り除く有効な手段はない


ばく露をなくすことが重要

PFASの体内挙動




