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WHO
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(THMs)4 (HAAS)3
THMs HAAS 20 %

pTWI

19

(Subacute Reference Dose; saRfD)

22 Hazard index
Relative potency factor
(PFTeDA)
(PFHXDA)
(PFCA) PFTeDA PFHXDA PFCA
PFCA

PFTeDA PFHXDA

23(2011) 3
24 (2012)




WHO

(PBPK)

(THMs) (HAAS)

(pTWI)

(Environmental Protection Agency: EPA)

advisory: HA)

(ChE)

Hazard index (HI)

potency factor (RPF)

12
PFCA
14
(PFTeDA) 16
(PFHXDA)
PFCA
B.
1.

(PFCA)

(Health

Relative

PFCA



2.
WHO

4
3.

THM HAA

95
TDI( )
THMs 4

HAAs 3
4.

19
(Subacute RfD: saRfD)
saRfD 1
90
(NOAEL)
(UF) saRfD
90
UF
10 10 NOAEL
UF
3 x 105
saRfD
saRfD
6.
22
(ChE)
HI RPF
24

(http://www.jwwa.or.j p/mizu/pdf/
2012-b-02deg-01max.pdf)

20 30 30



PFTeDA PFHXxDA
PFCA
PFCA (PFDOA)
PFTeDA PFHxDA
(PFOCDA) Exfluor Research
Corporation 10mg
10mL ImL
100
1 PFCA (2mg/L
)
PFC-MXA
2
PFOA-13C2
MPFOA 10mg 10mL
ImL
1000 lpug/mL
0.5M TBAS
TBAS 17.0g
80mL
pHI10 100mL
0.25M 5.3g
200mL
MTBE
Elix UV5
LC/MS/MS
LC/MS/MS LC Acquity

SDS MS/MS
Xevo-TQMS LC

BEH C18 1.7am - 2.1 x 50 mm

A 10mM CH3CN
10:90 B 10 M
A 40 1 10
A 100
15 15.01 20 A
40 40 5
ML MS/MS
1.5kV
120 350
0.15L/hr 650L/hr
650V 1
PFCA ODS
PFCA
PFCA
PFCA >
PFCs
PFCA
200L
1pg/mL 10L
400l
5
TBAS pH10 200jaL 0.25M
400paL 2
PFCs TBAS
MTBE 2mL 1
10  3500rpm 10
MTBE
MTBE 2mL
1 10 3500rpm 10
MTBE MTBE
MTBE
0.2mL



PFCA

10mg 10 L
ImL 100
1mg/L LC/MS/MS
23 3 23
10
2
23

1)

2)
3)

1)

Q&A



2)
3)

1)

2)

VOC

250

1 1 2L

10

FAX

50,000m3

20%

30



(Public Notification Rule)
3 (Tierl 3)

(Tier 1)
24
(EPA)
2.
2014
1 4- 3 2
(MCHM)
30
" Do Not Use (DNU)”
MCHM
3 2014 MCHM
MCHM DNU
30
30

DNU DND (Do Not Drink
) BWA (Boil Water Alert

lppm



DNU

MCHM

ATSDR

EPA

DNU

SNS

FAQ

CDC/

1986

20

620mg/L
2

Al

16

1988

3000

SWWA

16

SWWA

2008



WHO

4.4

95
12

NSW

2005

“ Do not drink”

12

8.7

ARfD

TDI

TDI

100%

100%

(ARfD)

ARTfD

24

10



THMs

TDI

60ug/L
30pg/L
100pg/L
90pg/L  179ug/L
TDI

95%

114pg/L
52ug/L
138ug/L

95%

THMs

1.3 1.8 Leqg/day
2.9 5.8
Leg/day
HAAs
TDI
25.6ug/L
118 ug/L 65.5
pg/L 4
TDI 43 70 %
TDI 25 35 %
HAAs
THMs
HAAs
HAAs
HAAs
1.2 2.4 Leqg/d 2.0
4.7 Leqg/d

2010



100g 15.5g

60.0g
100g

141 153mL/day
316

ml/day 95%

B6C3F1

pTWI

2

2012

105
325 mlL/day

1

52.7g

132

13

300 ppm

NOAEL 100

ppm ( 8.6 mg/kg/day)
F344/N
13
300 ppm
300
ppm

NOAEL 100 ppm (
4.5 mg/kg/day)

1.52 mg/kg

0.57~229
mg/kg ( )
13
NOAEL 4.5 mg/kg/day UF100
45 ng/kg/day

saRfD
SD 12 ( 5 )
( ) 33
mg/kg SDH GPT OCT
10 mg/kg SDH
GPT
1 mg/kg
(0.71 mg/kg/day)
CD-1 « ) 2

90
12 ~ 1200 mg/kg/day



1.2 ~ 120 mg/kg
1%polysorbate60
5
12 mg/kg
1%polysorbate60
120 mg/kg
LDH

ALT AST

NOAEL 1.2
mg/kg (0.86 mg/kg/day)
NOAEL 0.71 mg/kg/day

UF100 saRfD 7.1 pg/kg/day
-1,2-
-1,2-
SD 90
Sprague-Dawley CD-1
90 F344/N
B6C3F1 14
1,2-
saRfD
14 1830 mg/kg/day
NOAEL
915 mg/kg/day 90
175 mg/kg/day
ALP NOAEL
17 mg/kg/day
NOAEL 17 mg/kg/day  UF100

saRfD 170 pg/kg/day

B6C3F1 F344 3
586 mg/kg/day
NOAEL 226
mg/kg/day
166 mg/kg/day
ALT pH
NOAEL
10/15 13/15
POD
saRfD
B6C3F1 104
234-238 mg/kg/day
NOAEL 172-177
mg/kg/day F344
104 52-58
mg/kg/day
NOAEL
6 mg/kg/day NOAEL 6
mg/kg/day  UF100 saRfD 60
ug/kg/day
B6C3F1 13
200 mg/kg/day

150 mg/kg/day

NOAEL 100 mg/kg/day
F344 13
42.9 mg/kg/day

ALT
21.4 mg/kg/day

AST



SD
90 60
mg/kg/day
ALP BUN
(LOAEL) 15 mg/kg/day (

12 mg/kg/day)
LOAEL 12 mg/kg/day

saRfD LOAEL 12
mg/kg/day
UF 300
saRfD 40 pg/kg/day
B6C3F1 4
34 mg/kg/day
3 ( 5 )
64 mg/kg/day
24
mg/kg/day
B6C3F1 4 3
( 5 )
24-34 mg/kg/day
7.1-10
mg/kg/day
B6C3F1 4
54 mg/kg/day
26
mg/kg/day
B6C3F1
16 329 mg/kg/day 3
CD-1 ( ) 9

50 mg/kg/day

125 mg/kg/day

250
mg/kg/day
F344 4 3 (
5 ) 24-34
mg/kg/day

71-100 mg/kg/day

143-200 mg/kg/day

F344 4
34 mg/kg/day

90 mg/kg/day

10 mg/kg/day
F344 3
( 5 ) 129
mg/kg/day

64 mg/kg/day

CD-1
41.2 mg/kg/day F1

15.9 mg/kg/day

NOAEL 3
7.1
mg/kg/day UF100

saRfD 71 ug/kg/day



B6C3F1 13
143 mg/kg/day
71.4 mg/kg/day

35.7 mg/kg/day
F344/N 13
214 mg/kg/day

107 mg/kg/day
NOAEL 53.6
mg/kg/day
F344 52
39 mg/kg/day

22 mg/kg/day
Sprague-Dawley

11.6~48.8 mg/kg/day

29.5~138.6 mg/kg/day

NOAEL  4.1~15.8
mg/kg/day

F344 6-15
50 mg/kg/day
NOAEL 25

mg/kg/day Sprague-Dawley
6-21

45 mg/kg/day
82 mg/kg/day

NOAEL 18.4 mg/kg/day
New Zealand While

6-29 35.6
mg/kg/day
13.4 mg/kg/day

NOAEL 4.1 mg/kg/day UF
100 saRfD 41 pg/kg/day

B6C3F1 90
178.6 mg/kg/day

89.3 mg/kg/day
F344/N
90 178.6
mg/kg/day

42.9 mg/kg/day
NOAEL 21.4
mg/kg/day Sprague-Dawley
90

50 mg/kg/day

ICR
(17 mg/kg/day)
F2
171 mg/kg/day
685 mg/kg/day
NOAEL
17 mg/kg/day
NOAEL17
mg/kg/day  UF100 saRfD

170 pg/kg/day

SD 90



5.0
g/L (355 mg/kg/day)
NOAEL  36.5 mg/kg/day
/
saRfD
B6C3F1 104
LOAEL 6
mg/kg/day
200 mg/kg/day
LOAEL 6 mg/kg/day
UF 1000 saRfD  6ug/kg/day
B6C3F1 13
143 mg/kg/day
NOAEL 71.4
mg/kg/day F344/N
13 35.7
mg/kg/day
NOAEL 17.9
mg/kg/day
CD-1 105
(200 mg/kg/day)
()

NOAEL 17.9
mg/kg/day  UF100 saRfD
179 pg/kg/day
Sprague-Dawley 90

100 mg/kg/day

NOAEL 50

mg/kg/day 90
100 mg/kg/day
NOAEL 75
mg/kg/day
Wistar
200 mg/kg
100
mg/kg
CD-1 6 15
148 mg/kg/day
1/35 185 mg/kg/day
22/34
NOAEL 74 mg/kg/day
90
NOAEL 50 mg/kg/day  UF100
saRfD 500 ug/kg/day
saRfD
SD 0 20
12.9 mg
B/kg/day
13
NOAEL 9.6 mg B/kg/day
UF100
saRfD 96 ug/kg/day
saRfD
Sprague-Dawley
2 20 )



0.18 mg/kg/day

95
(BMDL1o) 0.146 mg/kg/day

UF100 saRfD  1.46 ug/kg/day
90
saRfD
Sprague-Dawley
3 510-800
mg/kg/day
100-164 mg/kg/day
NOAEL 30
mg/kg/day UF100 saRfD 300
ug/kg/day
VSD 0.4
ug/kg/day
B6C3F1 17
35.7 mg/kg/day
NOAEL 17.9 mg/kg/day
F344 17
( 1 17.9
mg/kg/day)

Sprague-Dawley
6-15
500 mg/kg/day

LOAEL 17.9
UF 1000 18
3x 105

mg/kg/day
ug/kg/day
(1.2 pg/kg/day)
saRfD 1.2 ug/kg/day

0.04 mg/L 2013
0.03
mg/L
TDI
90 100
BMD
BMDL10o 12.9 mg/kg/day
UF1000
12.9 pg/kg/day BMDLio
POD
VSD ( 10%) 1.3
ug/kg/day
90
LOAEL 12.5 mg/kg/day  UF1000
12.5 pg/kg/day
saRfD
90 100 3.9
ng/kgl/day ( 3 10 )



100
VSD ( 10'5) 0.357 pg/kg/day
F344
13
2.5 g/L ( 270
mg/kg/day)

0.6 g/L (63 mg/kg/day)

0.3 g/L (32
mg/kg/day)
63 mg/kg/day
NOAEL
F344 100
1.1 mg/kg/day
Sprague-Dawley
(
) 0.25 g/L (

22 mg/kg/day)
NOAEL 0.08
g/L (7.7 mg/kg/day)

saRfD
100 1.1
ng/kg/day ( 3 10 )
1,4-

1,4-

104

(VSD 0.054 mg/L)
SD
11 1000 mg/kg/day

10 mg/kg/day
F344 13
1600 ppm (150 200
mg/kg/day)

4000 ppm
NOAEL
640 ppm (60 mg/kg/day)
Crj:BDF1 13
1600 ppm (410 mg/kg/day)

4000 ppm
NOAEL 640 ppm (170
mg/kg/day)
SD 6 15
1033 mg/kg/day
NOAEL 516 mg/kg/day
1,4- saRfD 104
6.48
ng/kg/day ( 3 10°
0.162 mg/L)
Wistar 13

NOAEL



UF

saRfD  TDI
(15 pg/kg/day)
6.
1) Hazard index (HI)
HI 4 HI 0.915

2) Relative Potency Factor (RPF)

22 ChE

EPA
22
RPF
RPF
ChE
ChE
ChE
ChE
ChE

ChE

ChE

ChE
21

BMD,, EDs, NOAEL
RPF

EPA
EPA ChE
BMD,y = 0.24 mg/kg/day
BMDy
EPA
EPA
BMD, RPF
4
ChE
75 mg/kg
220 mg/kg
293  RPF
EPA
EPA
BMD]() = 6.24

mg/kg/day BMD,(=0.24



mg/kg/day RPF
0.038
(MEP)
ChE
EDs
ChE
EDs,  3.33~6.60 mg/kg/day
4.61 mg/kg/day
ChE 98
2 EDs
2.17 mg/kg/day
RPF 0.471 (2.17+
4.61)
(DDVP)
EPA
EPA
ChE BMD,, = 2.35
mg/kg/day BMD,(=0.24
mg/kg/day RPF
0.102
(IBP)
ChE 3
2 13
ChE
24 ChE
BMD;, EDs
24 NOAEL 4.35 mg/kg/day
98
NOAEL 0.17 mg/kg/day RPF
0.039
EPN
ChE
13 26

104

100 )
104
( 9.96 mg/kg/day

7.53 mg/kg/day
mg/kg/day)
0.288 mg/kg/day

EPA
EPA
ChE
mg/kg/day
mg/kg/day
0.242

EPA
EPA
ChE
mg/kg/day
mg/kg/day
0.162

EPA
EPA
ChE
mg/kg/day
mg/kg/day
0.008

13

ChE
ChE
30 ppm (2.1 mg/kg/day)

ChE (
13
EDs
5.11 mg/kg/day)

EDs (2.17

EPN RPF

BMD]() = 0.99
BMD,(=0.24
RPF

BMD]() = 1.48
BMD,(,=0.24
RPF

BMD]() = 31.74
BMD,(,=0.24
RPF

104

NOAEL

50 ppm (2.2



mg/kg/day) 98
NOAEL 0.17 mg/kg/day
RPF  0.08

ChE

BMDy EDs

NOAEL
RPF ChE
NOAEL 1000 ppm
(71 mg/kg/day) 98
NOAEL 0.17 mg/kg/day
RPF  0.002
(SAP)
EPA
EPA
ChE BMD;, = 31.91
mg/kg/day BMD,(=0.24
mg/kg/day RPF
0.008
(
EDDP)
3 2
NOAEL RPF
ChE
NOAEL
30ppm 15 ppm
Food factor (
0.102 kg food/kg 0.083
kg food/kg) 30 ppm 15 ppm
3.06
mg/kg/day 1.25 mg/kg/day

98
0.17 mg/kg/day
RPF  0.136

(DMTP)

EPA
EPA
ChE BMD;, = 0.25
mg/kg/day BMD,(=0.24
mg/kg/day RPF
0.96
ChE 28
ChE
ChE BMD
variance EDs
RPF
ChE EDs,  39.58
mg/kg/day
EDs( 2.17 mg/kg/day
RPF  0.055
EPA
EPA
ChE BMD;, = 0.25
mg/kg/day BMD,(=0.24
mg/kg/day RPF
0.960
( )
EPA
EPA
ChE BMD;, = 313.91
mg/kg/day BMD,(=0.24
mg/kg/day RPF  0.001
2 /
ChE

BMDy EDs
104



22 mg/kg/day

mg/kg/day
(17%1 )
mg/kg/day
ChE
mg/kg/day
RPF  0.034

EPA
EPA
ChE
mg/kg/day
mg/kg/day
3.429
)

21.4 mg/kg/day

ChE
mg/kg/day

NOAEL 8.6 mg/kg/day

ChE
116
25
ChE
NOAEL 5

NOAEL 0.17

BMD]() = 0.07
BMD,,=0.24
RPF

ChE

NOAEL 8.6

ChE

98

NOAEL 0.17 mg/kg/day

13
2500 mg/kg/day
ChE

5 RPF

RPF  0.020

ChE

0.0025367 mg/L
ChE
BMDL, 0.21 mg/kg/day
100 50 kg 2L/day
10 ChE
0.00525 mg/L
ChE

0.48319 (0.0025367 + 0.00525)
7.

PFTeDA

10 mg/kg/day PFTeDA
PFTeDA
11274 ng/mL

PFCA

10930 ng/mL
PFTeDA
8 13
PFCA
PFDoA

PFCA

11 16
PFUdJA

PFTeDA ng/mL

PFUJA PFDoA PFTrDA
(>)

PFOA PFNA PFHxDA

PFHXDA

100 mg/kg/day

PFCA

PFHxDA
PFHxDA 1308
ng/mL 1780 ng/mL PFHxDA
PFHxDA 1110
89.5 ng/mL
PFNA PFDA PFUnA PFDoA
PFTrDA PFTeDA PFOcDA PFUnA
PFDoA PFTrDA PFTeDA PFOcDA

PFCA
300 ng/mL
PFUnA

( )
PFHxA PFHpA PFOA

ng/mL

PFNA

PFDeA



PFCA

PFTeDA

PFDA PFUdA PFDoA PFTrDA
PFHxDA PFOcDA PFDoA PFTrDA
PFTeDA PFHxDA PFHxDA

PFDoA
PFTrDA PFTeDA
PFHxDA PFOcDA
0.01

D.



FAX

THMs

WHO

18



(saRfD)
saRfD
saRfD
WHO EPA
(HA)
WHO
ADI TDI 100%
3.
THMs
HAAs
THMs
20 %
THMs HAAs
THMs
HAA
HAA
THM
THMs HAAs

2 L/d

THMs 29
26 40 %
HAA
THMs HAAs
TDI
TDI
HAA
20%
2 L/day
20% 26
THMs HAAs
20 %
4,

44 % HAA
THMs

THM

2 L/day

44 %



(saRfD)
18

pTWI

19

saRfD
saRfD TDI/VSD
7

TDI

15 3 33

saRfD
6.
22 HI
RPF 10
ChE
BMD
ChE

NOEL RPF

ChE

ChE
RPF
RPF

ChE (0.483)

HI



(0.915) WHO

RPF
7.
PFCA
PFTeDA PFHxDA
PFCA 100
mg/kg/day PFHxDA
PFHxDA PFOcDA (200 mg/kg/
day) PFOcDA
30 40 10
mg/kg/day PFTeDA
PFTeDA PFHxDA
PFTeDA 6 8 0.5 mg/kg/
day PFDoA
PFDoA 2 1 4 3
PFTeDA PFHxDA
PFCA (
PFTeDA PFHxDA) PFCA
PFHxDA PFTeDA
PFCA PFCA 50
PFCA
PFCA B
PFCA



PFTeDA PFHxDA PFCA

PFCA PFTeDA
(THMs)4 (HAAs)3 PFHxDA
THMs
HAAs
20 % =
1.

Ema, M., Endoh, K., Fukushima, R., Fujii, S., Hara,
H., Hirata-Koizumi, M., Hirose, A., Hojo, H.,
Horimoto, M., Hoshino, N., Hosokawa, Y.,
Imai, Y., Inada, H., Inawaka, K., Itoh, K.,
Katsumata, Y., Izumi, H., Kato, H., Maeda, M.,
Matsumoto, K., Matsuo, S., Matsuoka, T.,
Matsuura, 1., Mineshima, H., Miwa, Y.,

Nakano, N., Naya, M., Noyori, H., Ohta, T.,

pTWI Oku, H., Ono, A., Shimizu, T., Shimomura, K.,
pTWI Takakura, 1., Tanaka, R., Tateishi, T.,
( Tominaga, Y., Uesugi, T., Urakawa, C., Yabe,
) K., Yamashita, A., Yamauchi, T. and Yokoi, R.,

Historical control data on developmental
toxicity studies in rodents. Congenit. Anom.
(Kyoto). 54, 150-161, 2014.

Hanafusa, H., Morikawa, Y., Uehara, T., Kaneto,

19 M., Ono, A., Yamada, H., Ohno, Y. and
Urushidani, T., Comparative gene and protein
18 expression analyses of a panel of cytokines in
(Subacute Reference Dose; saRfD) acute and chronic drug-induced liver injury in

rats. Toxicology, 324, 43-54, 2014.
Kato, H., Fujii, S., Takahashi, M., Matsumoto, M.,
22 Hazard index Hirata-Koizumi, M., Ono, A. and Hirose, A.,
Relative potency factor Repeated dose and reproductive/developmental
toxicity of perfluorododecanoic acid in rats.
Environ Toxicol doi: 10.1002/t0x.21996. [Epub
(PFTeDA) ahead of print]
(PFHxDA) Omura, K., Uehara, T., Morikawa, Y., Hayashi, H.,
Mitsumori, K., Minami, K., Kanki, M.,
(PFCA) Yamada, H., Ono, A. and Urushidani, T.,



Detection of initiating potential of
non-genotoxic carcinogens in a two-stage
hepatocarcinogenesis study in rats. J Toxicol

Sci, 39, 785-794, 2014.

Omura, K., Uehara, T., Morikawa, Y., Hayashi, H.,

Mitsumori, K., Minami, K., Kanki, M.,
Yamada, H., Ono, A. and Urushidani, T.,
Comprehensive analysis of DNA methylation

and gene expression of rat liver in a 2-stage

hepatocarcinogenesis model. J Toxicol Sci, 39,

837-848, 2014.

Matsumoto, M., Masumori, S., Hirata-Koizumi,
M., Ono, A., Honma, M., Yokoyama, K. and
Hirose, A., Evaluation of in vivo mutagenicity
of hydroquinone in Muta™ mice. Mutat Res
Genet Toxicol Environ Mutagen, 775-776,
94-98, 2014.

Yamada T, Tanaka Y, Hasegawa R, Sakuratani Y,
Yamazoe Y, Ono A, Hirose A, Hayashi M.
(2014) Development of a category approach to
predict the testicular toxicity of chemical
substances structurally related to ethylene
glycol methyl ether. Regul Toxicol Pharmacol.
70, 711-719.

>

Cosmetic stage, 9,

21-26,2014
: , , OECD
24 3 OECD
2012 ,
, 10, 25-36, 2014.
, , , , OECD
25 4 5
OECD 2013

DC , 10,
46-57,2014.

> ] B >

OECD 5

, 10, 37-45,2014.

, , 2014,
59(4), 30-35.

, , 8(3), 84-88,
2015
2015, 60(3) ( ).

, 15-21, 2015.

Hirose, A. Fujii, S., Suzuki, T., Kato, H.,

Kawamura, T., Takahashi, M., Matsumoto, M.,
Hirata-Koizumi, M., Ono, A.,
Nishimaki-Mogami, T., Nishimura, T. and Ema,
M. Combined repeated dose toxicity studies
with the reproduction/deveropmental toxicity
screening tests for long-chain perfluoroalkyl
carboxylic acids in rats. The 50th
EUROTOX2014 (2014.9, , )

Hirose, A., Kosugi, Y., Suzuki, T., Fujii, S., Kato,

H., Takahashi, M., Kawamura, T., Matsumoto,
M., Ono, A. and Hirata-Koizumi, M. Chain
length-dependent difference in the toxic
potency of long-chain perfluoroalkyl carboxylic
acids (PFCA) in rats: Determination of the
serum pfca concentrations. DIOXIN2014
(2014.8, , )



Hirose, A., Kosugi, Y., Suzuki, T., Fujii, S., Ema, Bangkok, 2014

M., Nishumura, T., Hirata-Koizumi, M., Ono,
A. Analysis of the serum perfluoroalkyl .41
carboxylic acids (PFCAs) levels for (2014.7, )
repeated-dose toxicity studies conducted for
long-chain PFCAs inrats, 54

(2015.3)(San Diego, California,
USA) Cl14,Cl16

> ] B

Ono, A. Toxicogenomics as alternative of
traditional toxicological endpoints. Korean (2014.7, )
Society for Alternatives to Animal Experiments
11th Annual Meeting (2014.11, Korea)
Ono, A., Takeyoshi, M., Maeda, Y., Suzuki, N.,
Kojima, H., Takeuchi, S., Hong, J., Lee, H., (HESS)

> B B

Vinggaard, A., Odum, J., Laws, S. and Kojima,
H. Inter-laboratory validation study of 41 (2014.7,
Androgen receptor stably transfected )
transcriptional activation (STTA) assay for new
OECD test guideline. The 9th World Congress
on Alternatives and Animal Use in the Life . 26 (
Sciences (2014.8, ) ) , 674-675,
Ono, A., Kobayashi K., Matsumoto, M., Ema, M., 2014/10/29-31
Nishimura, T., Hirata-Koizumi, M., Hirose, A.
Initial risk assessment of -bromostyrene, G.
54 (2015.3)(San ( )
Diego, California, USA)
Yamada, T., Tanaka, Y., Hasegawa, R., Sakuratani, 2.
Y., Yamazoe, Y., Ono, A., Hirose, A. and 3.
Hayashi, M. Hazard evaluation support system
(Hess): Category approach to screen chemicals
which are metabolized to methoxy-or
ethoxyacetic acid responsible for testicular
toxicity. The 50th EUROTOX2014 (2014.9,
, )
Asami M, Ohno K. Risk and crisis communication
for emergencies in water management, 117-118,
International Conference of Asian

Environmental Chemistry (ISSN2189-0137).

41



PFCAs

No PFCs abbriviation (nIé/OmQL) (ntlli{n) Cg?)e COl(l\i]S)i on Pai‘(r)int dalilgrkll o
(m/z) (m/z)
1 perfluoro-n-pentanoic acid PFPeA 1.00 1.9 20 10 263 219
2 perfluoro-n-hexanoic acid PFHxA 1.00 2.7 20 10 313 269
3 perfluoro-n-heptanoic acid PFHpA 1.00 3.7 20 10 363 319
4  perfluoro-n-octanoic acid PFOA 1.00 4.6 20 10 413 369
5 perfluoro-n-[1,2-*C2]-octanoic acid ~ PFOA-"C, 1.00 4.6 20 10 415 370
6  perfluoro-n-nonanoic acid PFNA 1.00 5.5 20 10 463 419
7  perfluoro-n-decanoic acid PFDA 1.00 6.3 20 10 513 469
8  perfluoro-n-undecanoic acid PFUdA 1.00 7.0 20 10 563 519
9  perfluoro-n-docecanoic acid PFDoA 1.00 7.8 20 10 613 569
10 perfluoro-n-tridecanoic acid PFTrDA 1.00 8.6 20 10 663 619
11  perfluoro-n-tetradecanoic acid PFTeDA 1.00 9.3 20 10 713 669
12 perfluoro-n-hexadecanoic acid PFHxDA 1.00 10.5 20 10 813 769
13 perfluoro-n-octadecanoic acid PFOcDA 1.00 11.6 20 10 913 869
LOQ: R:
2
vocC vocC vocC VvoC
vocC 5
2
200mg/L
0.1
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95 TDI
TCM 114 pg/L 60 pg/L
TDI 12.9 pg/kg/d
« )
« ) « ) ( ) 3.6% ( ) 27%
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< 2.21/d 1 3.41eq/d !
1.2% 2.2% 0.7%/ 0.2%
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D; 95 TDI
MCAA 25.6 pg/L 20 pg/L
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4.22 Hazard index (HI)

: (mg/L
1 (MPP) 0.001 0.00005 0.05
2 0.008 0.00016 0.02
3 0.005 0.00005 0.01
4 (MEP) 0.003 0.00015 0.05
5 (DDVP) 0.008 0.00008 0.01
6 (IBP) 0.008 0.0024 0.3
7 | EPN 0.004 0.00006 0.015
8 0.08 0.0008 0.01
9 0.003 0.0003 0.1
10 (DEP) 0.03 0.0003 0.01
11 0.002 0.00006 0.03
12 0.2 0.002 0.01
13 (SAP) 0.1 0.001 0.01
14 0.006 0.00006 0.01
( , EDDP)
15 (DMTP) 0.004 0.0004 0.1
16 0.003 0.00006 0.02
17 0.05 0.0005 0.01
18 ( ) 0.05 0.0005 0.01
19 (PAP) 0.004 0.00004 0.01
20 0.004 0.0002 0.05
21 0.0009 0.000063 0.07
22 2 0.02 0.01
Hazard I ndex (HI) 0.915

HQ: Hazard quotient = /



5.22

Relative potency factor (RPF)

1 (MPP) 1 0.00005 0.00005
(index chemical)
2 293 0.00016 0.0004688
3 0.038 0.00005 0.0000019
4 (MEP) 0.471 0.00015 0.00007062
5 (DDVP) 0.102 0.00008 0.00000817
6 (IBP) 0.039 0.0024 0.0000938
7 | EPN 0.288 0.00006 0.0000173
8 0.242 0.0008 0.0001939
9 0.162 0.0003 0.0000486
10 (DEP) 0.008 0.0003 0.0000023
11 0.08 0.00006 0.0000048
12 0.002 0.002 0.0000048
13 (SAP) 0.008 0.001 0.0000075
14 0.136 0.00006 0.0000082
( , EDDP)
15 (DMTP) 0.96 0.0004 0.000384
16 0.055 0.00006 0.0000033
17 0.960 0.0005 0.00048
18 ) 0.001 0.0005 0.0000004
19 (PAP) 0.034 0.00004 0.00000136
20 3.429 0.0002 0.0006857
21 0.020 0.000063 0.00000126
22 - 0.02 -

0.0025367




6 Subacute Reference Dose (saRfD)

saRfD

Point of Departure

2 7.1 pg/kg/day 12 ( NOAEL 0.71 mg/kg/day @ 100
3 -1,2- 170  pg/kg/day 90 ( ALP NOAEL 17 mg/kg/day | 100
(
-1,2-
4 60 pg/kg/day - 104 ( NOAEL 6 mg/kg/day . 100
5 40 pg/kg/day 90 ( ) LOAEL 12 mg/kg/day | 300
( ALT BUN
6 71 pg/kg/day 3 NOAEL 7.1 mg/kg/day @ 100
7 41 pg/kg/day 2 ( NOAEL 4.1 mg/kg/day : 100
(
8 170 pg/kg/day NOAEL 17.0 mg/kg/day | 100
9 6 pgkg/day | 104 ( LOAEL 6 mg/kg/day 1000
10 179 ng/kg/day 13 : NOAEL 17.9 mg/kg/day | 100
11 500 png/kg/day 90 ( NOAEL 50 mg/kg/day | 100
12 96 pg/kg/day ( NOAEL 9.6 mg/kg/day | 100
13 1.46 pg/kg/day : BMDL,, 0.146 mg/kg/day : 100
14 300 pg/kg/day 90 ( NOAEL 30 mg/kg/day | 100
15 1.2 pg/kg/day (
16 3.9 pgkg/day 90 100
17 1.1  pgkg/day | 100
18 1,4- 6.48 pg/kg/day | 2 :
19 15 pg/kg/day 13 : NOAEL 1.47 . mg/kg/day : 100




7 Subacute Reference Dose (saRfD) TDI/VSD

TDI or VSD

TDI: 4.5 png/kg/day

2 TDI: 0.71 pg/kg/day 7.1 pg/kg/day 10
3 -1,2- TDI: 17 pg/kg/day 170  pg/kg/day 10
-1,2-

4 TDI: 6 ng/kg/day 60 pg/kg/day 10
5 TDI: 3.5 pg/kg/day 40 pg/kg/day 11
6 TDI: 12.9 pg/kg/day 71  pg/kg/day 5.5
7 TDI: 6.1 pg/kg/day 41 pg/kg/day 6.7
8 TDI: 21 pg/kg/day 170  pg/kg/day 8
9 TDI: 6 ng/kg/day 6 ug/kg/day 1
10 TDI: 17.9 pg/kg/day 179 pg/kg/day 10
11 TDI: 15 pg/kg/day 500 pg/kg/day 33
12 TDI: 96 pg/kg/day 96 pg/kg/day 1
13 TDI: 1.46 pg/kg/day 1.46 pg/kg/day 1
14 TDI: 30 pg/kg/day 300 pg/kg/day 10
15 VSD: 0.4 pg/kg/day 1.2 pg/kg/day
16 VSD: 1.3 pg/kg/day 3.9 pg/kg/day

17 VSD: 0.357 pg/kg/day 1.1  pg/kg/day

18 1,4- VSD: 0.054 mg/L 6.48 pg/kg/day

(=2.16 pg/kg/day)
19 TDI: 15 pg/kg/day 15 pg/kg/day 1

*'saRfD TDI

VSD



