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H 88 :Sunderland, Elsie M. (/\—/\—F2 R B4 KB, et al. “A review of the pathways of
human exposure to poly-and perfluoroalkyl substances (PFASs) and present
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“soil-to-plant carryover of polyfluorinated compounds (PFCs), five cultivated plants
(spring wheat, oats, potatoes, maize, and perennial ryegrass) ”

“Six variants per species were used, each with a different concentration level of PFOA
and PFOS to detect possible concentration dependence in the transfer of these two
PFCs from soil to plant.”

“The results show that concentrations of PFOA/PFOS in the plants vary greatly,
depending on the concentrations applied to the soil.”

[7R)7vFEILIEEY (PFC) D L IENSHEMA~DFEITESDD
HIEEY(EFEDME.A—ME. OV¥A(A(E FOEDDY . 4L
IS4 5R) I(THELT=, )
[TEASHPIADINE2DDPFCORBEIZHITIREMKE
HE2BRHT 58012, PFOAB LUPFOSEZ6IEND EEIZH T
1-1

[ZR(X. EYI-EEhDPFOA / PFOSHEE(L. TiENDE
EICE>TKRKELERLGSHETRLT-

t 88 : Stahl T.et a/"Carryover of Perfluorooctanoic Acid (PFOA) and Perfluorooctane
Sulfonate (PFOS) from Soil to Plants” Arch. Environ. Contam. Toxicol. 2009
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“In the editorial, Grandjean said studies conducted up
to four decades ago found health effects, including on
the immune system, from PFAS chemicals, but those
studies were hidden by production companies, like 3M

Co.”

[EMEH T, Grandjean(d, G <IX40FRIIZITH =R A
PFASIEEME /N\—)LAOTF7 LT ILIEEMRURITIL
A7 ILFTIVEEM ICKPRERESOBEANDEELH

RLfzERARE=DN, EhiodDh
[C&->TREINT=]

TIEBEA—H—., HIZIE3M Co

H#:Heather Mongilio, “Hidden studies from decades ago could have
curbed PFAS problem Scientist”. Environmental Health News. 2018. 24
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“Multiple studies find significant associations between
PFAS exposure and adverse immune outcomes in
children. Dyslipidemia is the strongest metabolic
outcome associated with PFAS exposure. Evidence for
cancer is limited to manufacturing locations with
extremely high exposures”

[FEBDOBAEIZEKY . PFASIREL/NROEELGRIESR
REDBIZHEELTEAEEARONDS, BHEEEE(E.
PFASREICEEET SmELELMEEIER THDH. HA
DFERALIE., IEEICHV\REDH S EFZFTICRES
hTL3]

i 88: Sunderland, Elsie M. (/\—/\—F A REEKERT), et al. “A review of the pathways
of human exposure to poly-and perfluoroalkyl substances (PFASs) and present
understanding of health effects.” J. Expo. Sci. Environ. Epidemiol . 2019.
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“Our analyses included incident cases of 18 cancers diagnosed from 1996 through
2005 in five Ohio (OH) counties and eight WV counties”

“higher PFOA serum levels may be associated with certain cancers. The association in
the highest PFOA exposure group was largest but very imprecise for testicular cancer,
and smaller but more precise for kidney cancer. Non-Hodgkin lymphoma and ovarian
and prostate cancers were associated with very high exposure based on some
models”

[T 2 DDHIZIE A/NAF WD DDEREWVDE DD ERT1996
EMS2005FICHhITTEBEINT-18DEDREEZFHNEETNS]

[KYBULPFOAIMBLARILBBFEDNAIZEELTLVDS D ELN
BNEVNSLOADDEIERBET S, HEEL\PFOARRERY )L —
TJOREEXIL, BREFB TIIBXRTHANFEE TIEEL, BEN
ATIEINSWORKYIEEFERE =, ERDOT I UNBERENAS
FURILIRD A, —EBDETILICESWTIEEICHELCREL
BEEL TL V=]

Hi 88 : Vieira VM, et al.” Perfluorooctanoic acid exposure and cancer outcomes
in a contaminated community: a geographic analysis. ” Environ Health
Perspect.2013.
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EF T/ DM ICKYERFIKE

ANL—hEDEE32,254 ADEFA

ADPFOAIZRERERINT=-F/\(
EFR% . 2005~2011%

F |

ELf=, BRANA . BRHA. BREEBAOENERN RN,

Table 5. HRs (95% Cls) by PFOA quartile? for thyroid, kidney, and testicular cancer cases among the
cohort (n = 32,254).

No.of Quartile 1

Cancer cases? (reference) Quartile 2 Quartile 3 Quartile 4 p-Value¢ p-Valued
Kidney

No lag 105 1.00 1.23(0.70,2.17)  1.48(0.84,2.60)  1.58(0.88, 2.84) 0.18 0.10

10-year lag 105 1.00 0.99(0.53,1.85 1.69(0.93,3.07) 1.43(0.76,2.69) 0.34 0.15
Testes

No lag 17 1.00 1.04(0.26,4.22) 1.91(0.47,7.75)  3.17(0.75,13.45)  0.04 0.05

10-year lag 17 1.00 0.87(0.15,4.88) 1.08(0.20,5.90) 2.36(0.41,13.65)  0.02 0.10
Thyroid

No lag 86 1.00 1.54(0.77,3.12) 1.48(0.74,2.93)  1.73(0.85, 3.54) 0.25 0.20

10-yearlag 86 1.00 2.06(0.93,4.56) 2.02(0.90,452) 1.51(0.67,3.39) 0.57 0.65

HE:Barry V, et al. “Perfluorooctanoic acid (PFOA) exposures and incident cancers
among adults living near a chemical plant. ” Environ health perspect. 2013.

30
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EMIR LU TRNLADRIBEENRH D L9 EE

“The International Agency for Research on
Cancer (IARC) classified PFOA as a possibly
carcinogenic to humans (Group 2B). No IARC
evaluation is available for PFOS.”

[ERNAATFEEEI (IARC) (L. PFOAZERZ®L
THRNBADAREELRDDIESFELIZ(TIL—T2B),

PFOSTHI FHTEZ4IARCEE

fi

780N ]

tHHB8: Sunderland, Elsie M. (/\—/\—F 2R B4 KERR), et al. “A review of the pathways
of human exposure to poly-and perfluoroalkyl substances (PFASs) and present
understanding of health effects.” J. Expo. Sci. Environ. Epidemiol . 2019. -
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Table 3. Overall retrospective survival analysis results based on follow-up from 1952 through 2008-2011

[RR (95%)].2
Prrend of |ﬂg
02 vs. Q1% (3 vs. (1 04 vs. 01 cumulative exposure
Unlagged exposure
Ulcerative colitis 1.76(1.04, 2.99) 2.63(1.56, 4.43) 2.86 (1.65, 4.96) <0.0001
Crohn's disease 1.25(0.61, 2.58) 1.15(0.55, 2.41) 1.00 (0.48, 2.09) 0.73
Rheumatoid arthritis 1.2410.85,1.79) 1.40(0.96, 2.03) 0.99(0.68, 1.43) 0.84
Type 1 diabetes—broad® 0.68(0.29, 1.58) 0.563(0.22, 1.30) 0.54(0.22, 1.33) 0.84
Type 1 diabetes—narrow?  0.83(0.25, 2.78) 1.41(0.40, 4.95) 0.88 (0.25, 3.06) 0.68
Lupus 1.49(0.68, 3.34) 1.01(0.44, 2.30) 0.71(0.31, 1.65) 0.94
Multiple sclerosis 0.85(0.44, 1.63) 1,56 (0.81, 3.00) 1.26 (0.65, 2.42) 0.22
10-year lagged exposure
Ulcerative colitis 1.71(0.89, 3.27) 2.05(1.07,3.91) 3.05(1.56, 5.96) <0.0001
Crohn's disease 0.80(0.32,1.99) 0.97(0.36, 2.60) 0.69 (0.26, 1.82) 0.79
Rheumatoid arthritis 1.63(0.61, 2.58) 1.73(1.10, 2.71) 1.35(0.87, 2.11) 0.73
Iype 1 diabetes—broad® 0.42(0.09, 2.00} 0.70(0.14, 0.35) 0.38(0.08, 1.93) 0.84
Type 1 diabetes—narrow?  0.50(0.05, 4.90) 1.32(0.14,12.40)  0.71(0.07, 7.14) 0.65
Lupus 0.79(0.27, 2.34) 1.26 (0.40, 4.03) 0.61(0.19, 1.91) 0.93
Multiple sclerosis 1.16 (0.54, 2.47) 1.62 (0.75, 3.52) 1.32 (0.61, 2.84) 0.59

H 8 © Steenland, Kyle, et al. “Ulcerative colitis and perfluorooctanoic acid
(PFOA) in a highly exposed population of community residents and workers
in the mid-Ohio valley.” Environmental health perspectives, 2013. 33
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“Results provide some evidence of positive associations
between measured serum perfluorinated compounds and
pregnhancy-induced hypertension and a negative
association between PFOS and birth weight among full-
term infants”

ERITAEIN-ILENILILAOEEMETIRS
MEFEEDEDEEML. WRAERICHITSHPFOSE
EBRAFELOADREEED WO DIIEIRET
5]

b |

Darrow, L. et al. "Serum perfluorooctanoic acid and perfluorooctane sulfonate
concentrations in relation to birth outcomes in the Mid-Ohio Valley, 2005—-
2010." Environmental health perspectives.2013. 34
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“The associations between PFOA and reproductive hormones, hepatic
enzymes, lipoproteins, hematology parameters, and leukocyte counts were
studied in 115 male employees. Serum PFOA was positively associated with
estradiol and negatively associated with tree testosterone (TF) but was not
significantly associated with luteinizing hormone. The negative association
between TF and PFOA was stronger in older men. Thyroid stimulating
hormone and PFOA were positively associated. ”

[PFOALENERILEY . HEEER. VR2/N\VE ., MiEFH/ND
}—’3— B&Uamﬂ?&&wﬂﬂﬁﬂ# IS ADBHREFEA/T
RN T-, MEFEPFOAIX, TANSUA—ILEIEDBEEMHY.
“J'J—TZFZTI:IJ(TF)c‘:ld:ﬁd)ﬁﬂﬁb‘ﬁof—# HARAR
)b%/tliﬁ,auﬁﬂ‘ﬁli&b\of:o TFEPFOAD D & D BEE
X, FEDBHETIYEHI-T=, BRIRFBARILES EPFOAIK
EDOBEMNHHT-]

H{ 8 : Gilliland, Frank Davis. "Fluorocarbons and human health: Studies in an
occupational cohort.“. HAYYHAA SJIEKTPOHHASA BUBJTUOTEKA. 1993.
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“Six categories of health outcomes emerged. These were:
immunity/infection/asthma, cardio-metabolic, neurodevelopmental/attention,
thyroid, renal, and puberty onset. While there are a limited number of studies
for any one particular health outcome, there is evidence for positive
associations between PFAS and dyslipidemia, immunity (including vaccine
response and asthma), renal function, and age at menarche. ”

[EDFERIIDODDATIINRSH Tz, ChBlE., RIE/
B/, DRE. aERE/EE. FRIR. B. B&H
DHEEF-T-. FEDREFERICBEAT S RDOEIIES
NTLSH, PFASEIEEEREFEE. RE(DI/FVRICEMN
BZE21). BHeE. HFEHRLEOBICIEDREEENHS
SERLAN DB ]

HH 8 :Rappazzo, M., et al.. "Exposure to perfluorinated alkyl substances and
health outcomes in children: a systematic review of the epidemiologic literature."
International journal of environmental research and public health.2017.
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“Some health effects such as immunotoxicity can be detected
at lower exposure levels than others. For example, Grandjean
et al. examined the impact of serum PFAS concentrations on
serum antibody production in children at ages 5 and 7 years
following routine vaccinations for tetanus and diphtheria. A
doubling of serum PFOS, PFOA and PFHXS concentrations at
age 5 was associated with a 50% decline in antibody
concentrations at age 7. ”
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H B8 : Sunderland, Elsie M., et al. "A review of the pathways of human
exposure to poly-and perfluoroalkyl substances (PFASs) and present
understanding of health effects." Journal of exposure science &
environmental epidemiology 2019
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