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[E=] 28 aY(PraAss) B — A M ENERY, EESHRXK ABEYE AP ZRH,
PFASs 525 5/ NEKIEIT Z (eGFR) XA RERA—E, B RV EMTIRITIESIFRERA
B¥ PFASs XY eGFR BISEMH,

[HHY] RRIFBARRB AR PFASs REES eGFR M1 BINAERE ZEBIX Ko

[757%] 2021 5 4 B —2022 F 3 BEFEXRZARERRIREHRFERICCA(1: 1) FEVMERR
A BRFEE R OIBET 609 B eGFR>60 mLmin™1.73 m> ELSHRREMN B 5E, &
3R B WEMRRITRIVER. Fid. B KE., BEEE. AR RFUEEREELER,
MEBRH RS REREMIE(FBG) « AET(Cre) . SABEER(TC) . HIM=E(TG) F4H W IEIT.
BT ARBRITESENET SM85&NWIRZEE(SBP) FEF 5K E(DBP) . R KE G
BRI CUNEMEF PrASs BB KT, KA ZTEMEIIAM logistic Bl TEEF T AR
PFASs 2B 5 eGFR M1 STHAER BRI X R, BRI SHERFMFIHITIEA D, FTITHRIME
W4TE PFASs RES eGFR X AR EEFEBENREER.

[ER]HRNEKRFEMN 283 B, 52 A 46.5%. B 5HHTFIYFENN(56.86£12.47) %,
{REIEER(BMI) J9(25.5923.84) kg'm e R FIR(PFOA) . £ CITHERR(PFHXS) . 2R FE LT
FEFR(PFOS) . 2| TFR(PFNA) . 2EEER(PFDA) . 28 +—JRZER(PFUNDA) « 1H,1H,2H,2H-2
f-1-FEIRBER N (6:2 FTS) . 2 EUKXIREER (PrPes) VIS HRIG KT 75%, FALKRE 2 5)H
9.50. 1.67. 17.22. 1.86. 1.41. 0.78. 0.42. 0.43 pg-L™% JATEMR. FEHS. BMI. S IME. ¥ERE.
TC. TG« WM. TRER 2 o4k IR E B RXTEGZR IR PFHXS SREEF eGFR EWAERK (b=
-1.160, 95%Cl: —2.280~-0.410) c SRIR=D (I REMLL, PFHXS Sxim = D ALK EH eGFR [
E(b=—2.471, 95%CI: —4.574~-0.368) c 5 H M HELL, 2 PFHxS 7KF 5 eGFR Z (B A M X
BXEERR( 2714, b=—1.281, 95%CI: —2.388~-0.174; F %, b=-0.781, 95%Cl: —2.823~1.261, Pyg=
0.043)

[4518] IFBIRB AR R, 75 PFHxS REKT S eGFR ZBIEREX KR, XM KEK
EREFRENEE,
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Perfluoroalkyl substances (PFASs) are classified as persistent organic pollutants and have been widely detected in human.
Studies investigating the associations between PFASs exposure and estimated glomerular filtration rate (eGFR) yielded inconsistent re-
sults, and little is known about the effects of PFASs on eGFR in population without kidney disease.

To explore the associations of exposure to PFASs with eGFR and renal dysfunction in population without kidney disease.

A total of 609 participants with an eGFR >60 mL-min-1.73 m™ and without renal impairment matched for sex and age (1:1)
were recruited from endocrinology department and medical examination center of two hospitals in Tianjin, China, from April 2021 to
March 2022. Each subject was interviewed using a structured questionnaire to collect information about sex, age, height, weight, disease
history, smoking, alcohol intake, etc. Clinical parameters were obtained from medical record, such as fasting blood glucose (FBG), creatinine
(Cre), total cholesterol (TC), and triglyceride (TG). Systolic blood pressure (SBP) and diastolic blood pressure (DBP) were measured by
professionals using standard methods. The serum concentrations of PFASs were determined by liquid chromatography/mass spectrome-
try. Multivariable linear and logistic regression models were performed to evaluate the associations of PFASs exposure with eGFR and renal
dysfunction, respectively. Subgroup analyses stratified by age and sex were also performed to assess the modified effects of covariates
on the associations of PFASs exposure with eGFR.

There were 283 males, accounting for 46.5% of the total population. The mean age of the participants was (56.86+12.47) years,
and the average body mass index (BMI) was (25.59+3.84) kg-m . Perfluoro-n-octanoic acid (PFOA), perfluorohexane sulfonic acid (PFHXS),
perfluorooctane sulfonic acid (PFOS), perfluoro-n-nonanoic acid (PFNA), perfluoro-n-decanoic acid (PFDA), perfluoro-n-undecanoic acid
(PFUNDA), sodium 1H, 1H, 2H, 2H-perfluoro-1-octanesulfonate (6:2 FTS), and perfluoropentane sulfonic acid (PFPeS) were positive in
more than 75% of serum samples, and the corresponding median concentrations were 9.50, 1.67, 17.22, 1.86, 1.41, 0.78, 0.42, and
0.43 ug-L?, respectively. After full adjustments of sex, age, BMI, hypertension, diabetes, TC, TG, smoking, and drinking, the linear regression
models showed that log,-transformed PFHxS concentration was negatively associated with eGFR (b=-1.160, 95%Cl: -2.280, -0.410).
Compared with the lowest exposure tertile, the estimated change of eGFR in the highest tertile for PFHxS was significantly decreased (b=
-2.471, 95%Cl: -4.574, -0.368). Furthermore, compared with males, the negative association of PFHxS with eGFR was strengthened
among females (female: b=-1.281, 95%Cl: -2.388, -0.174; male: b=-0.781, 95%Cl: -2.823, 1.261, P;,icraction=0-043).

A significant negative association between serum PFHxS and eGFR is observed in the sampled population without kidney
disease, and females are more susceptible to PFASs exposure than the males.

without kidney disease; perfluoroalkyl substances; estimated glomerular filtration rate; renal dysfunction; perfluorohexane
sulfonic acid

2 & 14 & ¥ (perfluoroalkyl substances, PFASs) &
—REBYR, EFAFEETHRENEYMEA, 56
ELD—IMRE2HAMHREFTRERRFL AL
i PFASs AN X ER R 2B IRAKNEYY,
MAZ PFASs WRET BB EMERERME,
LRI EBRRIRE PFASs BESFLE AR ERE
EHEX, MREREC. ILEEC. fEEH"E,

5/ KRS ZR (estimated glomerular filtration rate,
eGFR) R E BTHEEMNEEIgiiz — LUFHEXX
BRERR LI PFASs B E A RER NS IR, KR
XX PFASs BT 5 eGFR RYKEX, ETEIRE PFASs XI'&
INRERISZIM, LtLHA X F )5 PFASs BEE S eGFR %
BEHHREINERH A —H. —mMEtHPESTLF
mE PFASs BES BEINEEM X MMM RA, 7B
PFASs BB 5 eGFR Z Bl R MEREI BZAE X", — I
MARIRER T HERFREIHAABERINE PFASs BES 5
INEEZ BINX R, ERETREHNELMERE SR
1RHY eGFR 18X, c8 EEIMB B/ DV FE AR NER
% PFASs B E 5 eGFR BE{R A X" EItk PFASs B9

£ %5 eGFR WX A KIBEERR IR, EitE
& (kidney disease, KD) & X XY & BA &2 M08y S AETH
BEFl/ MR Y, FHRSEER, BE 84 SR,
M ERGIEZ SIEEATHRASEE 8.5 12"
2022 FEESHBIERAFTFERSTER 2017 FEE
2020 £F 3 A BB IEMSRIEREREALLHS 14.0%.
FIAREEAONER. 3G RikE, LKA
BmBMEAE 2009 T EAREEHA 2314 AW,
KD B A—TMEENAH B ER# FALLESR
KD 3% KD BiHARY A B¥ - RHAIR 5 %200 S ThRE RV IR IR
HE MEXRNTFIEREXEE, Z—FHH, KD &
& PFASs IR R DM o] e R IEmEHZ S ETT
HIFZM, XT84 S AR A B ER 5 2 8 FBR ( perflu-
oro-n-octanoic acid, PFOA) 1 & & 3 ot I# FR ( perfluo-
rooctane sulfonic acid, PFOS) /K FE#HTMEF AW, 5
f2ERXIBRAAMALL, 1B M SR EENME PFoA
PFOS JRE R E N, EIARIZIZFIEIEKD AR
IR ILE PFASs B BES eGFR FYX R, [B] Y IT(H 0
7B PFASs BB SR ABBIIRRS ZEIRYXE,
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ARABFRE—TIRZRRET PFASs 5 2 BUIHEIR
AT XEBRGIN BRI R, fERAHRGIEARERS
WRIERSSMRFHIREMFNEREE. mETER.
DIRE=E. BERHMTERERBERMERER
ERER) 1 BINERMRA. B FAHENKRAENE
EBWHPRTESN . W RAZRFRFMERIITA(1:1) FEA
MERERH MBS, RESE—IB)INEERER
S ELUE, IWE T HR. FiR. 5. FE. B
BLIRMER T BB REREAE R, TEME(fast-
ing blood glucose, FBG). AILET (creatinine, Cre) . S AB
[EEZ( total cholesterol, TC) « HH=H&(triglycerides, TG)
FHEUWIERMNERRARAT R, AT W ARFERIR
EFENET B85 5 & B UK 48 E(systolic blood
pressure, SBP) #&FIK/E (diastolic blood pressure, DBP) o
TR4E_ERATE, 2021 & 4 H—2022 £ 3 BEPEXRE
MRERHIBE T 688 BE5%,

M 688 & & 5 & 1% E 610 % IF KD(eGFR>
60 mL'min1.73 m” BXEBHENE) NS E5EFH ALK
KR H—THBRMANEERE 1 A REAN
609 BEE5FHTH. MBMAXNRIYEENIER
BB MRAREREERNAFZREELIERLCIE
ZRRRERIES ) DXBYYKMEC2021-08) 0

X F & #8 & 1% 2 BX F1 3E(LC-MS/MS8050, H 7
Shimadzu) U M7& PFASs iREE™M, RELME T M55
24 PFASs BB E R E (A FRARE) , 12 W IR (limit
of detection, LOD) 3& El 4 0.013~0.410 pg-L ™, K F 10
HIRBREMIES LOD/V2, RIBEEESCER [18-19], /9
BT LoD WNEE ZME I ANRAZEZNRE, &
SORFEEBT 75%0 MERF a2 E Y prass AT
ST, 535 PFOA. 28 CehEPR (perfluorohex-
ane sulfonic acid, PFHxS) « PFOS. £ Tf2(perfluoro-n-
nonanoic acid, PFNA) . £ & %X (perfluoro-n-decanoic
acid, PFDA). & # + — It BR (perfluoro-n-undecanoic
acid, PFUNDA) \ 1H,1H,2H,2H-2 & -1-F R $h (sodi-
um 1H,1H,2H,2H-perfluoro-1-octanesulfonate, 6:2 FTS) .
2 J; I ITHEER (perfluoropentane sulfonic acid, PFPeS) ,
HR U ESMEKRERET 75%KAND o

RAFRIEA B ARRBEENIEME SHARITRHD
{E( Chronic Kidney Disease Epidemiology Collaboration,

CKD-EPI) 5T HE eGFR™, ATIOT:
eGFR=0.813x141xmin (SCr/k, 1)* xmax (SCr/k,
1) ™°*x0.993"°x1.018 [if female] x1.159 [if black]

NP scr: AILET; ki BN 0.9, LM 0.7; ot B
MA-0.411, T4 H-0.329; min: SCr/k 2 1 FR/)VE;
max. SCr/k @ 1 FER K1E; Age: S, if female: B
%, ZEN 1.018, if black: HEEA, REI 1.159

ETHRESETE X eGFR <90 mL-min1.73 m™?,
JEKD EX . eGFR> 60 mL-min™1.73 m™” B XL 'S iF

mE,

BEFIFiiRENAR, EETEBENERAR,
MRFEUESZ PFASs BB S SINEEXBMRFBEES
PRAEZEZE""", SKEIEE(body mass index,
BMI) 2 eGFR BRI R R, —IN & B/REEN 1L
MR RRBAREBES BIngERHGE X, BMI{E
AEEEREZARWANRLERE, BlES S/
T EBREZEZREHEXXES, At mEER
BENEZERZWAND . EEERBENEFQ
BIFAEHIRRPERFES eGFR REZTIEX, [
B S IhEE TR RERR 2 E T EMNMME H L E,
Fr LB RBHIEA— N BENDEEAND TIEE,
FEAMmiEREN) L EBBEENA R INEERER, oT4E
FEUENEZEPHISINEERE, hE—RABN
MRETMIERERE eGFR REMRBKMREE, 3HEF
B LEMB L E#HTH2ENBAERMER MR
BS5@EE) | EMEDER oGrR FREA X EHitt TC
MIGWAPND . ZEREARABENFYERR
56.86 %, TZTE WA FN LA AY AT BE, LA SRk 1R 18 IR
JRCURI B A BE R S ThRE. RILTERNERREER
BE R T 2 5&NRRFICEB .

R, BMI TC § TG fEREL T EHIZNNA DT
MR A PGE. S mEMERBUZSERTEM
FEXAMANRE, S MENE X : SBP= 140 mmHg
(3%) DBP= 90 mmHg, 5 B B IETEAR B IR 254, #EFR
JRREN: FBG= 7 mmol-L™; A TREARERE,

SR FH SPSS 27.0 DT EUE, T E AT E
EHHALEP,s, Ps) 1ER, BN ITE TR AR ME
FR PFASs B BRIK TRV JLEIDE. KA t 1IN IES L
KR REGEA B ER, DXL ERMBN B D EE
R, FARKBLLRARES. MED W PFASs JRE
H1T log, BIRUBRIES D . T HE PFASs A
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eGFR Z[BIRVLERME KB, THEE 4RI S8, BMI. B ME.
VEERTR. TC. TG, IRMR. TRBERE, SIB T = MR (P
Pso 1 Poo) BY BR &l 1% 37 75 ¥ 2% (restricted cubic spline,
RCS) B4k, RCS BIZL R PH, 8 # PFASs 5 eGFR Z [B] R
BEIEEMXR(PIYKRT 0.05), REZTLEDT
0 logistic [B]1Y33F {5 IE KD A B PFASs BEE 5 eGFR #
BIhEEREHX R, M5 PFASs iRESLELUEST S
M=DRTE(RBE=DMUHHSE) FXHFNEE,
EIEY eGFRR ENELTE, MBWMERESEERT
DETLENAND T W TR MR HITL A D PR
BAMEBANMICLE, 30K E a=0.05,

2 &
2.1 ARMREARIFIE

KIRFTHEMAN 609 BIRAWTR, HA 283 L E M4,
HE A 46.5%, B 5ERTIIFIRI(56.86112.47)
%, BMI $9(25.59+3.84) kgm™, B BMI R LM E =,
TC. TG. Cre. DBP. IRIRFEEARR MR Z BIHE
FRERITFE RN KBVEHEE s # FBG TEME5EIHY
ER. BRAEMNSMENBHEDFE 45.2%F
60.6%. = MEMERBNERBEREEREERT
FITFEN(FR 1),

PFOA. PFHxS. PFOS. PFNA. PFDA. PFUNDA. 6:2
FTS. PFPeS Y1 I ZEIGKTF 75%, UK E 7514
9.50. 1.67. 17.22. 1.86. 1.41, 0.78. 0.42. 0.43 pg-L™
(% 2)o

&1 ARABEXEE (n=609)

Table 1 Basic characteristics of the study population (n=609)

*2 MRABIMES PFASs 28/KTF (n=609, pg-L™)
Table 2 Serum PFASs exposure levels in the study population
(n=609, pg-L™)

PFASs /% GM Pys M Ps
PFOA 97.5 8.00 5.56 9.50 15.55
PFHXS 99.7 1.58 1.25 1.67 2.27
PFOS 99.8 17.37 10.52 17.22 29.94
PFNA 100.0 1.80 1.18 1.86 2.78
PFDA 99.5 1.51 0.79 1.41 3.08
PFUNDA 98.5 0.74 0.48 0.78 1.30
6:2 FTS 75.4 0.40 0.23 0.42 0.65
PFPeS 83.9 0.39 0.22 0.43 0.73

2.2 JE KD A5 PFASs BB S eGFR XA

L LA AR ERRAERRE, B 1 B
XF $8FE HAY PFOA(b=-0.582, 95%Cl: —-1.027~-0.137) .
PFHxS(b=-1.527, 95%Cl: -2.576~-0.477). 6:2 FTS(b=
-1.171, 95%Cl: -2.048~-0.294) K - F+ 15, eGFR F&1K;
RE 2 E R R BN EKREF R GH PFHxS MR E ] eGFR
E M A X(b=-1.160, 95%Cl: -2.280~-0.410) (K 3)o

& 3 IEKD ABLMiE PFASs #&E 5 eGFR & &4 EIA5
#r [b(95%CI) ]
Table 3 Multivariable linear regression analysis on serum PFASs
exposure and eGFR in population without kidney
disease [b(95%Cl)]

Eistn BB B4 7 P
Fie/% 56.86£12.47 54.55+12.16 58.86+12.41 <0.001
BMI/(kg:m™) 25.59+3.84 26.21+3.50 25.23+4.07  0.002
TC/(mmol-L™) 5.22+1.11 5.05%1.07 5.38+1.12  <0.001
TG/(mmol-L™) 1.8241.38 1.99+1.56 1.67¢1.17  0.005

Cre/(mg-dL™) 0.70+0.16 0.80+0.14 0.61+0.10  <0.001

SBP/(mmHg) 134.77¢18.23  136.06+16.15  133.66+19.80  0.103
DBP/(mmHg) 82.37+11.10 85.74+10.33 79.47+10.92  <0.001
FBG/(mmol-L™)  5.75(5.01,7.97) 5.80(5.03,8.24) 5.68(4.99,7.90)  0.276
BIEN(ZE/%)] 369(60.6%) 179(63.3%) 190(58.3%)  0.166
HEFRIR(N(ZE/%)] 275(45.2%) 124(43.8%) 151(46.3%)  0.536
AR [n(ZR/%)] 202(33.2%) 165(58.3%) 37(11.3%)  <0.001
RSB /%)] 179(29.4%) 149(52.7%) 30(9.2%) <0.001
eGFR/ 81.61£12.09 82.57+13.97 80.77+10.13  0.074

(mL'min™1.73 m™)

Ei=tn Ttk L Eith]
log,PFOA -0.582(-1.027~-0.137)" -0.347(-0.843~0.148)
log,PFHXS -1.527(-2.576~-0.477)" -1.160(-2.280~-0.410) "
log,PFOS -0.206(-0.84~0.429) 0.145(-0.530~0.820)
log,PFNA -0.218(-1.064~0.628) -0.640(-0.949~0.821)
log,PFDA -0.346(-0.884~0.193) 0.202(-0.399~0.803)
log,PFUNDA -0.432(-1.127~0.264) 0.317(-0.464~1.097)
log,6:2 FTS -1.171(-2.048~-0.294) -0.795(-1.733~0.144)
log,PFPeS -0.419(-1.150~0.313) -0.383(-1.141~0.374)

[3F MRE 1 RS, R8s REY 2 BEMRI. FiE. BMI. S M/E.
PERR. TC. TG IRMA. TR7B, *: P<0.05,

BB IR X EER IR PFASs IREE D R =1KE
BEHITLZ A MR, RE 1 ERETSHMKE
= 9 i 7R £ 8 kb, PFOA(b=-2.346, 95%Cl; -4.251~
-0.441) . PFHxS(b=-2.942, 95%CI: -4.929~-0.955) . 6:2
FTS(b=-2.641, 95%Cl: -4.724~-0.558) = = O K
EEL5 eGFR [E{1E%; 1RE 2 £ERERS R =711
RERELL, PFHXS BVERS = DMK ELH eGFR B EMRE
(b=-2.471,95%Cl: -4.574~-0.368) (& 4)

REWRFMERIXTIE KD ABEMJE PFASs 5 eGFR
HXRHITILA DT, L5 R B RXTEEZ IR PFHxXS IR
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ES5H45BEREER. 5EM4HELL, M PFHxS KFES
eGFR Z [BIffA [ K EXE B & (LM%, b=-1.281, 95%CI:
-2.388~-0.174; B4, b=-0.781, 95%CI: -2.823~1.261,
Px5=0.043) (3K 5),

x4 3E KD ABE=4{iilni5 PFASs &5 eGFR T4
El35347 [b(95%Cl) |

Table 4 Tertiles of serum PFASs exposure and eGFR in population
without kidney disease by linear regression [b(95%Cl)]

ikl [=3iCh)
bar izl
b(95%Cl) P b(95%Cl) P

log,PFOA 0.022 0.187

T1 1 1

T2 -1.679(-3.611~0.254) -0.815(-2.841~1.212)

T3 -2.346(-4.251~-0.441)’ -1.410(-3.449~0.630)
log,PFHXS 0.004 0.021

T1 1 1

T2 -1.765(-3.708~0.178) -1.129(-3.166~0.907)

T3 -2.942(-4.929~-0.955)" -2.471(-4.574~-0.368)"
log,PFOS 0.379 0.768

T1 1 1

T2 -1.538(-3.480~0.403) -1.279(-3.312~0.753)

T3 -1.206(-3.175~0.763) -0.117(-2.211~1.978)
log,PFNA 0.408 0.589

T1 1 1

T2 -0.806(-2.760~1.148) -0.464(-2.486~1.559)

T3 -0.916(-2.857~1.025) -0.613(-2.661~1.434)
log,PFDA 0.182 0.651

T1 1 1

T2 -1.555(-3.485~0.375) -0.727(-2.777~1.322)

T3 -1.650(-3.573~0.274) 0.151(-2.007~2.308)
log,PFUNDA 0.058 0.965

T1 1 1

T2 -0.454(-2.387~1.479) 0.295(-1.745~2.334)

T3 -1.766(-3.668~0.137) 0.115(-2.049~2.279)
log,6:2 FTS 0.011 0.153

T1 1 1

T2 -0.943(~2.930~1.044) -0.318(-2.405~1.769)

T3 -2.641(~4.724~-0.558)" -1.525(-3.766~0.716)
log,PFPeS 0.812 0.963

T1 1 1

T2 0.235(-1.763~2.234) 0.296(-1.767~2.359)

T3 -0.209(-2.280~1.863) 0.088(-2.071~2.247)

[ SR 1 JEERIERY. FH; A 2 FHRMR. Fi. BMI. BIE.
PEPRIA. TC. TG, WRMR. TRB, *: P<0.05,

2.3 JEKD ABfIM/E PFASs BES BINEERENX AR

JE KD ABIL/E PFASs BES BTHEER B HY logis-

tic BlANER B NAREREEG, 1RE 1 A PFHxS

(OR=1.433, 95%Cl: 1.003~2.048). 6:2 FTS(OR=1.583,

95%Cl. 1.108~2.264) KE S EINEER BN Z B 2 &
X, 28 2 G BWEREIE KD ABFIJE PFASs B EE
5 EINeEREFEEEERITFEEXNMREL(E6).

5 3F KD AEfM;E PFASs &5 eGFR MIIF4H 3
[b(95%CI) ]
Table 5 Subgroup analysis on serum PFASs exposure and eGFR
in population without kidney disease [b(95%Cl)]

_ gl Flhi
b
B kg3 Pxm <60% 260%  Pug
-0.440  -0.161 0.162 -0.686
log,PFOA (-1.321~ (-0.662~ 0.334 (-0.443~  (-1.491~ 0.138
0.441) 0.341) 0.766) 0.119)
-0.781  -1.281 -0.558 -1.523
log,PFHXS (-2.823~ (-2.388~ 0.043 (-1.906~  (-3.425~ 0.063
1.261)  -0.174) 0.729) 0.378)
0.627 -0.083 0.590 -0.139
log,PFOS (-0.642~ (-0.736~ 0.871 (-0.194~  (-1.289~ 0.575
1.896) 0.569) 1.373) 1.011)
0.655 -0.586 0.548 -0.295
log,PFNA (-1.021~ (-1.422~ 0.553 (-0.480~  (-1.825~ 0.852
2.330) 0.250) 1.577) 1.235)
0.669 -0.127 T, -0.063
log,PFDA (-0.434~ (<0725~ 0.542 ' 152'5) (-1.012~  0.472
1.772) 0.471) ‘ 0.887)
0.562 0.026 0.660 0.341
log,PFUNDA  (-0.808~ (-0.773~ 0.444 (-306~ (-0.922~ 0.334
1.931) 0.825) 1.625) 1.605)
-0.912  -0.335 0.273 -1.617
log,6:2FTS  (-2.672~ (-1.277~ 0.177 (-0.930~  (-3.127~ 0.115
0.848) 0.606) 1.476) -0.107)
-0.618 0.009 -0.109 -0.756
log,PFPeS (-2.077~ (-0.727~ 0.439 (-1.033~  (-2.018~ 0.495
0.841) 0.746) 0.816) 0.506)

[EDRAETE M. E88. BMI. S IIE. #RAE. TC TG, IRME. X
7B *: P<0.05,

# 6 3E KD AB#MF PFASs BE5'5IhEERE M logistic
[ElY353 47 [OR (95%C1) ]
Table 6 Logistic regression analysis on serum PFASs exposure
and renal dysfunction in population without kidney disease
[OR(95%Cl)]

Ei=ton &AL P

log,PFOA 1.127(0.974~1.303) 0.992(0.826~1.192)
log,PFHXS 1.433(1.003~2.048)" 1.259(0.836~1.896)
log,PFOS 1.038(0.828~1.300) 0.871(0.665~1.140)
log,PFNA 0.972(0.726~1.302) 0.949(0.674~1.335)
log,PFDA 1.134(0.922~1.394) 0.885(0.681~1.150)
log,PFUNDA 1.203(0.933~1.550) 0.902(0.655~1.242)
log,6:2 FTS 1.583(1.108~2.264)’ 1.236(0.816~1.872)
log,PFPeS 1.065(0.814~1.394) 0.993(0.717~1.375)

[3F MRE 1 RS, EkS; RE 2 BEMRI. FEH. BMI. S I/E.
PEFRIA. TC. TG RMA. TRE, *: P<0.05,

3 J3ig
KA REREREIE KD ABEH, M55 PFHXS 8B
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BEKFE eGFRR Z[B]Z2fAEX X R, THADTHER
S5FESMER—H, BEXMOBEXBEELERERN
BE,

EHARABEEERET PFOA  PFOS, EF{iI %K
REDFE 950 M 17.22 gl 5—HEFE K
AN HETHHX AR RNENREKFEM,
ZMARERERTERE BIEERAEF PFOA F
PFOS BYFR I BURE 55 8.73 F 14.19 pg L™ 55
—IA SR RTERE S &R A B FNSEH PFOA
N Pros AU R ER T AR, 25179 1.12 F
13.28 pg- L%, —IEMTEMA RN E T84 BB RE
Bt EZEY PFOA #] PFOS B9KRE . 7£ eGFR>60 mL-min ™"
1.73 m? B9 A B, PFOA 1 PFOS Y3 RE 5 5 2
0.03 1 0.19 pg-L*0,

LEHI B A — L RKE PFASs B2 5 eGFR Z 8]
HXEX, B RER AT RERE, BTE3IE KD ABFHHY
EXRAARBIERLD, —MEFREST D F(eGFR Y >
60 mL'min™1.73 m™) RFITHE M E I = B 758
PFOA K E (TR E=200 ug'L'™) 5 eGFRZE B EER
XM, T—I3T PFAS B R BEMX B E L F (eGFR
HTEIEESEEA) BT R ME N MmE PFOA K
(I35 PFOA IR E=283 pugL')5 eGFREEE R
XL BRETIHAAB(KZHZIAE BTELES)
FRENELMEKRE SR ecFR HHX", 5—
T51 4 W B AT 52 (3EBR eGFR< 60 mL:min™1.73 m~ B &
5&8) ERBReME2 AR ER PFOA Hl PFOS 511K
B eGFR B X, kME R 5 PFNA Z[B)TETE X ELPY, 7K
5 &I IME PFHXS RE/KTS eGFR Z B2 fAFE*
X R, AMKXBEINEIME PFOAR PFOS B E S
eGFR ZBIVKEX, (ARG RIA—H AT TR F A H
B ABE LA PFASs B KT,

EIRIE, PFASs BE 5 eGFR Z B 2]V BT 2-
R E R, 7F 2 BIFERR BEPHITH— TN A
3 B 7R, £ eGFR<60 mL-min1.73 m™ BY PFOA #[]
PFOS BIEINAYHEZE, eGFR > 60 mL-min™1.73 m™ Zf3,
PFOA #1 PFOS BB/ D HIE Y, S—IRHEIES
7 PFASs 55l it B MY ELAY eGFR Z Bl TR 1T 5 1R
B9EI“u” BY K BXPY, XA AU B X R AT RERINHI B S
INRD FIERIN Z B PR TEMNMEMESY
BRIMERE. FRTE S NEBVREFREER
(organic anion transporters, OATs) /&£ Z 1T & Fo ™
1 OAT(OATL. OAT3) &5 B/INE DM, XTI PFASs BH
SEMAOMEETEMD, 7T LUEH PFASs BIHE, 48

[z, OATA /T2 PFASs HUE M B/ NE BRI, BFF
PFASs R 25", 15 ff B8 I UK 49 7 - 161 A9 20 25 ] LA
T PFASs 1 eGFR BV “U”BY K BX, ZRFARTEIE KD A
B PN 223 eGFR FEINE PFHXS SR hNmmIR /L BIRK
7 Rz EL RCS BRZRMIE R 5 LU RS R A9 E U7 B ph 4%
FEHEERRE .

ItbFMNIF 2 53 47 B /R IM7E PFHXS BEIKTFES eGFR
ZENAEXEKEZEFENEE, BN E
BMEKFHERTIRER PFHS KESMNEREE
BEREE. —IMsh¥)SLIeiERE T PFOA BV S /ERREH
—L OATs FUEAE mMRNA K EZEIM B EMNEEZ T
08", (BEIYISRIR MBI NERF—EERTA
K, AR EFH— TR REEEPIINLE,

PFASs 5 eGFR 2 [B] X BX B9#/1H! is] 7% B Rt B iR
B —mREREBLET PFASs BES SHERZ BN
EIIRAEY, HREA PFASs RENE T 5 BHE&EFBHEX
B MIRER, BIERANBRE. SEHYEsAILHE
YIEGER ZRIR R, BT PFASs REIXAIES29 £
RRiBFE B 1 LA Ko AN oh 38 42 BB 58 (N K7 i
B, SimE AR, STHE 181 & B MRS
HFDITETR PFASs BRI BEXMS I8M SERA
SRS B EZE XN AEERE, 8t RS —
SURER, —INAAE SRR PFOS BT 11N
INEREH{EE T2 F Bel-xS. BRAMEE c 1
PR LES 3 TEUHILLBIE RS/ NEMET, L
#BPIBEE PFASs 22 T3 eGFR FERAIMN o

FIE KD ABHFRRMBEHAXEYRES S/
KIS R Z ENXR, AU ENSRBRES#
BRXANHRE—ELMRE X ARFNE T LtLaTH
RHJLFEZBIREL AL PFASS(PFHXS. 6:2 FTS,
PFPeS), MIZRE 7 X /LM BRI A KN R E KT, ot
RERLIT MF PFHxS BEKTF S eGFR Z[EIHI T2
mXEL, F EXMXBRKEEMER. AARIEZEIE
KD BEERNAR AR, W FRERIRAIF 'S IHRERY IR
BARE—TENEN

AT, K REE—ENFRMY. &, MERM4EH
RABEFATE PFASs Al eGFR Z BRI REBX &R, HX, &
A NN EENDEEHTT 7 IR, HAEHRREM
BENEXAER, £EMBENHARIESE, AKEEBNE
ARPEERNBEE T AEFRCEY R, A,
EIRRR T EEMIFRZ U FYIFRXT eGFR BIFZMM,

ZEFTR, RARB—AMRET PFASs BRES
eGFR ZBIHMEXX R, AMENXEKARERT —F
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