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Table 3-21. DNA Damage Data from In Vivo Studies

Species, Strain ) PFOA Concentration
Reference Tissue Results . R
(Sex) (Dosing Regimen)
DNA Strand Breakage
Franken et al. Human Peripheral Blood  Positive Average Blood Concentration of
(2017) (Male and Cells 2.55 pg/L
Female)
Governini etal. Human Semen Positive Average Seminal Plasma Concentration
(2015) (Male) of 7.68 ng/g f.w.
Crebelli et al. Mouse, Liver, Testis Negative 0.1-5 mg/kg/day
(2019) C57BL/6 (daily via drinking water for 5 wk)
(Male)
Micronuclei Formation
Crebelli et al. Mouse, Peripheral Blood  Negative 0.1-5 mg/kg/day
(2019) C57BL/6 Cells, Splenocytes (daily via drinking water for 5 wk)
(Male)
Butenhoff et al. Mouse, Crl:CD- Bone Marrow Negative 250-1,000 mg/kg
(2014) 1 (single dose via gavage)
(Male and
Female)
NTP (2019) Rat, Sprague-  Peripheral Blood  Positive* 6.25-100 mg/kg/day
Dawley Cells (daily via gavage for 28 d)
(Male and
Female)
Murli (1995) Mouse Bone Marrow Negative 1,250-5,000 mg/kg
(Single dose delivered via gavage)
Mouse Bone Marrow Negative 498-1,990 mg/kg

(Single dose delivered via gavage)

Notes: f.w. = formula weight.
A slight increase in micronuclei in the male 10 mg/kg/day group was within the historical control range. No change in females.
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SEHRVDSD B, (Barry et al. 2013) (14 : 221)

KEYZRA PNV =TIHT Y b vichbTaFy TH»HoPEHIC X Y ik k i O PROAICIESE L 72 854
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A bese, Barry etal., 2013 | Conclusions: PFOA exposure was iated with &5 C DHRETIZ. PFOA ADIREN B A S & PRI A LEGEL
FEWX (R (GHEE : £8221) kidney and testicular cancer in this population. TWie, piate
:;:;;ye ret(ﬁlgﬁl)(2013) evaluated the risk of kidney Barry5 (2013) & () BREMNAZRUHETBHADY RS %F
A |IARC IARC Monographs s Lheo  (B8) p.244

(BB A igcssts) | Volume 1352025 | Estimated cumulative serum PFOA concentration
was associated with risk of kidney cancer.
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Specifically, two studies involving participants in the

C8 Health Project showed a positive association R4, CBRRTAY Y hOSMEEHRE LI 2#EOMRT,

= USEPA iy between PFOA levels (mean_at enrollment 24 ng/ | PFOARE (SHREOTIIME24 ng/ml) EBRIASLTEENAL | 3-281
(CKERERET) mL) and kidney and testicular cancers (Barry et | gpqi- FoyEmE AR L (Barry etal, 2013)

al., 2013) - B

Results from all meta—analysis models show ¢ - s = =

increases in kidney cancer risk and testicular INTORY7F Y VAT OfERIS, PFOAMFRED EFIHL.

cancer risk with increasing PFOA serum BERDPABLUVEEDADYRIDEMTZZ EE2RLTED,. (B8)

concentrations, with () an estimated 4-16% > N T~
X & AT Bartell & Vieira, ) i > ) MEPFOANEEEDY0 ng/mLIBINT 5 & & ICBAAD Y XV [FHETES

2021 increase inthe risk of kidney cancer for each 10 ng/ | 16913 3 & S iz, p.675

(EHBAY A I43R) (EP{R : BR224) mL increase in serum PFOA.

<Table 3. Rate ratio for kidney cancer incidence or | #/2 © <Table 3. SR IRBIBIRE (A L I BIMATA DR EE XTI

mortality using continuous exposure metrics> , Barry | JET-SRDE|AL > Tk BarryS (2013) O#HETIE1.03 (95%Cl :

et al. (2013) reported a positive association of Py =1, }
1.03 (95% CI: 1.00-1.05). 1.00~1.05) LIEDBEZRL>

PFASE SRR & HERBME PFOABE L 20O ONA () B (B) €2 p.123
FHEE,2024 WTRBEL D o fe. 4

(i) k. BRRMEZEFZESIITOHEL (Barry et al, 2013) iIC2WT EEHNICR TEE Thy» o] &, M OFHAME & 135274 2 3% L
TW3, 7225, T D3HRICT/R & 1L7zSupplemental Material (Table S3 : PFOA 453fifllo ~¥— Flb) iz, MERDI0FET 2| =70 TEHIESA
PEBCHEMLTWwS 2 (pfEi=0.02) 2RI TWw3,
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<HIHK 2> FEH AN (2 DD HA)

1YL MR 2SPFAS & o BE #3800 2 [ZDfthD 234 | 12w TdH ., PFAS WGIC & 2 i< v 7=,
LT, Z0o&&E» T L5,

KW A (PFOA & )

YR 7 5Hii % ® <Y P10 TGS b E N A& S B2 @ 20234E5H26H) BT, BikSA L LD
W [2=7y b LTRZREDID | (HRILKERE) &3, ELBHESE (TIH : 6H22H. 8vlH : 7TH27
ANCRINZIHEE () icd Te MCHLTEZ L HEBAMLRD 3] LTINS,

L L. JERRSE (13EH :9H28H) »o [REHURRENTH S ] icEb b, 20k, Nhlad (GHE :
10H30H) 2 b IEnBaE (20EH < 12H20H) cid, TR A 1] L ahd,
RASHIICE & b7 TPFASGHliE | <3 [HESRIC—H T2 78 <RI BRERT ) Lo 0 bz,

- A A (PFOA L o)

ABAIConTIE, ABSE (82 :5H26H) icBWwT [S5%, 2—7 vy bro—oehd ]| (GHRILER)
Ean, JERBESE (ThIH : 6H22H, 8HIH : 7TH2TH)TIX e Pt LTEZ L HEBANRDH S]] Eh
77

L2 L., JERRSE (13MH : 9H28H) < [EHLZRENTH 5] » 6. NS E (B84lH : 10H30H) T
d TESEZ YW 2 2 S dE L] LEHEAED S,

LT AN, 12A1HICEEES AR (JARC) 2SPFOADFEBAM 2D 5 L. FEAASE (20[H : 12H
20H) < MES@# T 2 r[REMEIR B ECE ] & —HELCEE 2520 %,

T HICRKINICE E» bz [PFASFHIiE | <ix. [ (PFOA) fE5ic—E M3 7 < GEILZBRE T

[ (PFOS. PFHxS) HIWis % 720 DiHlzA+5] Lm0 o n,

- A A (PFOS & o)

JBEEDS AT IENEAS S (TIHIH  6H22H. 8EIH : TH27TH)ICR I -2 fiE (£) <id. [k bioxf LFR
INEDS D BATREMED D B ] LI Tz,

L2 L. JERFISE (13EE : 9H28H) » 6 [HHKiSE COFHMEIIZAEE] &40, NS A GB4lH : 10H30
H) < Bz HIrd 5 72 0 ORUASA 197 ) & B2 38 72 VR 45D 2

BARIIC E & o b7z [PFASFHliE | <id [PE2EZE <l (B8) BEREASA OBEOME 13 o7-] L& h
770

(F) TBEE#EHG2 2] 295 Eidididix TS 2 aREw] Th2 L, SASHOLF—F Ci5fiL 7z, (PFAS WG#*
ZH8 L 72EPA (2024 FINAL) X, 20 D¥E2ENF2e910 % 5| L*, PFOSEEEE & BNt A & DREfRIC O WT TR SRRk i
DNTIE, Do b O LWEHLEH B | & LTWwb, * (Alexander et al., 2003) (Alexander and Olsen et al., 2007)

¥, BT OCT, MBI T O X 5 KiHliL w5,

IARC (2023) 13 [PFOARBEAMMEAA L EHEBAZFI X T & 0w RENRIHLE . EEREYco+0k
AELE | BEFR L7 P CORENI AR A A = X AWEEHILIC IS %, PFOA%Z b Micxt L TRBAMEDH 2 vHEER H
% (Groupl) &%) L7z,

US EPA(2024 FINAL)IZ [PFOAREFE ICBHME 3 2 B, RS, B, 35 X OHFRR O BB R I 8 O MOA (1
) PG LTw a2 " LCw 3 Lo 07z, | L LTw3,
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https://www.sciencedirect.com/science/article/abs/pii/S1047279707000580?via=ihub

<RBIHL3 > MR A — H#E U (TDID)

JENFIESE (20[M1H : 20234E12H20H) Tl S 2 EED O, 206ERT OB FEER (Luebker et al. 2005a) (£

134) . (Lauetal. 20060 (£ :136) AT 5 EPREINZLALN S,

ZRH [PRASOMEBZEHTi O (v FRA v b)) | (pd)icid, EEFEI Az toz—&E
Kb Y, <HhiFAE>o HRGFHE ) M—HcKFEciddh, &g 74 b3glenz, (TR

(PFOS) <BWIEBRTHSNIBLEE. FIRFHOENIL. BREZEDHEIRELT: - - >
(PFOA) <EMWIEBRTHSNIcBLEE. R REREZREZEDEIRELT: « - >

ZEI3 [PFOS, PFOAD Y Z 7 FfiicoWT (v FRA v bl | (p.)icdh ., [ UBEERICE 3 2 il
BHY, EHng T4 FBEIpRTH S,

HEHM [PFASEMEBHGZERMioE L ® (BT) (%) J (p1~2)ciF. b P COEAMALZRAL v i
DEUTD LS hididhdd 3,

<t POFHEEL LCEY BT Y FRA v P2ERT 21k, BERAIRRERRLCWSE L EZ D, >
ZDE», ZEER F_ (-i%%{itstﬁeiﬁ) ] B —VBIEEEBEE Y TR E L,

ZDO5HBICH» N NS E (GFEel : 12H25H) <Tid. TDIZ kD 32 1CiZES T, HFHEREIISHE KD
DICZHIHF LT,

[A] & 2 D ES 2 IC BE T 2 5 EE R 2 0 E 5 iconT () . FEHS AR IO 0k T

WADTTUINE D, ZIW)EimE XA TICED T BERD B 5 & BT d

ZoEH (FH17 1 00~) B IEAREE (21EH : 12H25H) <. TDI% ® < % BRI i
banrztaohd, (EZL. ZOEXMEESEREMAERZ2ED YOS REL )
ZDOLEDHEMBREE D LT, BRI REMER B 0 AAZER 1 [PFASHHIiE () b B 25T

BROIENEE (220H : 1HI5H) IWRI Nz, Z2iclt. BIEBRORETICO VT [HEETE O B H o Rl
EhvBEZEEZLNEZ] (p14) LLTUTO3IRBETFLN TV,

(DPFOS (2PFOA
%1 (20ng/kg A /day) %1 (20ng/kg A /day)
%2 (10ng/kg {4 /day) %2 (10ng/kg {4 /day)

%3 (3ng/kg {AH/day)

Z® %5 2T [PFOS, PFOAICOWT, UTDEEY (20ng/kg AiH/day) $51EHAZ K ET 5 2 & 2558 &4
WrL7-] Litdnrz, ZOBERNCIZ—HDRED 520ng/kg/dayx TDIE 2 Z L i@z Rmd a X v b 2SECEL
énfCo

< [ (FErAEEED., ) BEEEIBRSINIVRESTETE RO T, AHEINARFIFHN KRBT 2
TEDREFELW] LEINBZHBLCDOTIEARNTL & )5 ? >(p.13)

[ufE~ DB OV T IRIHAOE 214 & A D 5 C L 2% bEIET 2 LEA 0 LHWT 2] & OASGLRICH LT
<HfFcETERATLE, [HHLOER 15 I ICHERD 5 ] > A EFEMELE — B OHIIERE D 2
WD TIE? > (p.15)

<PFOS: PFOADRERE MDD D% W b b, ZZFTIRERLTHERHALN, WHDOTL XS
Do LA, HEMEO BN S, PFOS+PFOADLGEHE L LCISEMEE2 R ET 2R (L 21X, &
FHE L LC20ng/kg AE/H7 L) ZHY 27 TL X I 2> (p19) 7%l

BRI, JERBSE (201H  12H20H) <A 74 I ERERODICE D&, TDIARE L 72,
7 L. mEEA NI AT, HanoFE . £1 Q0ng/kg RHE/H) Z28HAT 2 ICE o 2RI AHTD 5,
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<RI#k4>PFHxA

PFAS WG 4% @ it & # PFOS., PFOA. PFHxSO3YE ICRE LT 7243, PFHxAICE] 3 5 13¢fik12
<Klaunig et al, 2015> ZZWOCHRICI A T Wiz, Z O3k IE. SO SCHEE Tl [A : BER SR ] & U CRFlh &
Nz, oIS E GEZl :5H26H) it Td [HMRE/EHEMSEIGER] L L GEELTW S,

ZOXkZ, FELXEE (6lIH : 202356 H15H) DiHlisE (%) oF <, [PFHXAICIZFB AL b o
7o) ERERROF AR L T hTwiz,

L2 L, JEARXSE (BEEKC6EIE) i<W T, TR OHIBROITZRRENH Y . w0 s iiE
PoHHIRIN TV S,

JENBSE (3EIH :9H28H) [ [FHHEFHL L] (%) PFHxADREIIE LA BLALWTL & ) 5
JENBSES (Q6lmlH : 10A24H) T [FEHER L] () PFHxADOGEHEHIBRLTCD LA LWVWTL & 5 2]

PFHxAZPFOAD WG & LT XA & v T BERTT20084E 2 bR X dv, AW KIGE )AL 25 -
722 &S, Mt HIRR O BRI X 2ECHIBALCTWw5, 11

S D R % SR I BRAE L 72PFAS WG#S, 7+, PFHxAD (k% [IxEE | [HMEFE/HMSE ER]
ELCEE L, RRINICEHEIEZR 2 SHIBR L 72D 2>, JERHAEGOMERSHR I Tk nzo, Bfinb
R,
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S35 3R -
@ [PFASEfiE | #EFL K— +, BARELEPFAS vy = 7 , 20254E3H3H, https://www.takagifund.org/activity
2024/20250303 takagipfas report.pdf

(2 [PFASEHfiE | BiEEL R — + Ver.2.0, SRS PFAS7 vy = 7 +, 2025%5H1H, https://www.takagifund.org
activity/2025/20250501 takagipfas report.pdf

® [PFAST —% v 7' 70— FHEflifE e~ OB, SRITHEAHIN ARERBNL] , SHbaR IR

Fif, 202544 H11H, https:

ameblo.jp/kawada-ryuhei/entry-12893459556.html?frm src=thumb module

@ 55 6 B4R AR RS AR IGES 2K EHEMEZE &, FR15%2H3H (H) JERB-2 L E 1% % 5F
fillifi D B H )7 i35 12 2 T, https://www.mhlw.go.jp/shingi/2003/02/50203-3c.html

[ PFASGEFi T | MREEL R — b

— (20254E3H3H %K)

ZEHR2 -

[PFASEHAMi = | BREEL R — T+ Ver.2.0
(20254E5H1H %K) —

ZESCHR -
CERI |FHfiE =& %4 KL (Animal, Epidemiology) CERI [ COI
No. No. Xk >
>y
Perfluorooctanoic acid (PFOA) exposures and incident cancers among adults living near a
1| 696 | 221 |Barryetal. 2013 chemical plant A
2 Franken et al. 2017 Egr\g;%r;mental exposure to human carcinogens in teenagers and the association with DNA
Chromosomal aneuploidies and DNA fragmentation of human spermatozoa from patients
3 Governini et al. 2015  |exposed to
perfluorinated compounds.
4 262 |EPA (FINAL. 2024a) ggltn;a;ozizglth Toxicity Assessment for Perfluorooctane Sulfonic Acid (PFOS) and Related
5 263 |EPA (FINAL. 2024b) ggzr?‘zn Health Toxicity Assessment for Perfluorooctanoic Acid (PFOA) and Related Salts
Neonatal mortality from in utero exposure to perfluorooctanesulfonate (PFOS) in Sprague-
611203 | 134 ]Luebker et al. 2005a Dawley rats: dose-response, and biochemical and pharamacokinetic parameters. AA M
7 | 1188 | 136 |Lau et al. 2006 Effects of perfluorooctanoic acid exposure during pregnancy in the mouse. AA
8| 697 224 |Bartell and Vieira. 2021 |Critical Review on PFOA, Kidney Cancer, and Testicular Cancer A
9 Alexander et al. 2003 | Mortality of employees of a perfluorooctanesulphonyl fluoride manufacturing facility.
10 ;Iex;)rg;er and Olsen et Bladder cancer in perfluorooctanesulfonyl fluoride manufacturing workers. 3M
1 SRR S, 2011 BT vRIEAYOREETA A= X LD & ZOFLINFIICE T 2 RMBHR_RRBRE
ISNIC I\ O\ o A, 5,
EEpt 58 BE_FRIFE_REMARGHERRTHMRESE(B-1002)
. Evaluation of the chronic toxicity and carcinogenicity of perfluorohexanoic acid (PFHXA) in Daikin,
12| 1319 Klaunig et al. 2015 Sprague-Dawley rats A AGC
PAE

FATIC © MARMHA PFAS7m Y 2 7 b

EFZHRkS © pfasinfo@takagifund.sakura.ne.j
=g MR, EKIE4 PFAS7uy 2 7 b
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