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Serum Loading Level of PFOA and PFOS in Pregnant Women
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[ Abstract] Objective: To investigate the loading levels of serum perfluorooctane sulfonate ( PFOS)
and perfluorooctanoic acid (PFOA) in pregnant women and influencing factors. Method : The random
cluster sampling method was used to obtain research subjects based on weight of population. The sub-
jects”elbow vein blood was collected and the level of serum PFOS and PFOS were quantitatively ana-
lyzed by HPLC in tandem with triple quadrupole spectrometry. Meanwhile, questionnaire was used to
investigate the factors that influenced the serum PFOS and PFOS level in these pregnant women.
Results; A total of 217 subjects were collected, and the detection rate of PFOS and PFOA were
86. 18% and 92.63% , respectively. The serum PFOS content of 187 pregnant women was 0. 048 ~
14. 560 wg/L, and the serum PFOA content of 201 pregnant women was 6. 532 ~16.472 pg/L. The
influence factors of serum PFOS level in pregnant women were related with age, number of pregnancies
and education, and the influence factors of serum PFOA level in pregnant women were related with lo-
cal residence time, the number of children and education. Conclusion; Median value of serum level of
PFOS and PFOA are 2. 854 pg/L and 7.966 pg/L, and the possible influencing factors include the
age, the number of pregnancy, the length of residence, the number of children and so on.
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PFCs KW i feJa A 7 2, K sh ik
B A AR BIE 5T TR R B, PFOS Fil PFOA B A7 5t %
BV R R MR R E RN I TR
EF % 2 MR PES T . 2281k N & B PFOS,
PFOA W] DL3E &8 iR 8 B B, s i fig L 22 4 )L & {4
KE BRI WK PFOS 288 25 58U
UK B 3 55 A B R B 1 bR R B SO0 B RE S
%', PFOS 5 PFOA AU IZAFAE T KK 23R
BEEELZFIAREEN b, BT o R &
FLI I, ARG AR iR 41 2 R0 A LR I Y I
rhIRER Y PFOS F1 PFOA , PFOS 783538 A\ B ML
G 22 100% , 1 PROA FRG H 36 i~
I I A BI85 ik M X 1Y)
— B AR, X Tl 28 5 R Rk b XA BT 5T 4K
> X A A 2 — 4 N 2l D, 308
AFNF A0 2730 B g ) Uos B LR g TAE . AT
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HULERIZ I ZE 217 45 4RI /NT 35 % HERR A
PR R0 2 3 W A 2 0342 fi b ek 2 WA 1
HeBmsuR b sy R g s, B I AR
RO AR X SO BE MR OB A 15 B
L2 i RERAER I

JCHS NG L2 SR M 45 WA B 2 A s e ok ., 75
IRV 22 230, B0 49 3 IV 5 55 % LT 227 e
MG PR TEAR A G5 R AE IS [ 1 g5 B 5%t i i)
BHTIEET - 20 CEYCAFRER, SRR
AH 3 FR K = DU AT BT 3% 3% ( UPLC-MS/MS) &
AT IR AE 3M ARIESL I TR
1.3 JjFmEeEil

FEAE TR RS TIFFEXT RN
HEATAME IR A5, A Vi 2 518 A\ RAA
By BN i TR A BORE Ak B R Bl A Bk
11, RO A TR A SHURE o SRAREVE RIRE 5 R AF
BN UR IS R B P R IR T b e Y S
Rl b R B2 3 UK, 0T 3 R ZEIURUH s A
TG 1.0 mL F 4R ORI 7 , a2 A 0 4 ot
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1.4 GORPEEILS S0 pr

iz ] Epi Data 3. 02 ZF#E4 740040 BBy %
A, AT A, 5 ] PASW Statistics 18. 0 %X
PEATEAR G 30T . XPBFFR R AR | RS
F2ABOR R 2 113 PFOS Al PROA 7K JEAT Hil
YEGE T (SRR X B, v A2 B05F ) L A 0 i i
PFOS HI PFOA JK-F-7E N I 5 G083 A1 1Y 22 512
Kruskal-wallis 1 Mann-Whitney Tk IR , 2203 1ML 15
PFOS F1 PFOA JK-F-5 A 2 BRI 1K Bl iz H]
Spearman BARICKG L , P <0. 05 Ny 22 R A G127
X

2 #HR
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SRR R 217 45, 4F0% 20 ~ 35 %7 IR
AAEDL A 12 AR, R T ~4 e BAR AT
FRBHHA G A R AR 1
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Tab.1 General demographic data of research objects
Ei=LD e BIE(n) KL (%)
R (%) 20 ~ 43 19.9

25 ~ 127 58.8
30 ~35 46 21.3
Ri% DU 158 72.81
Hi % 11 5.07
T K% 11 5.07
fRi% 10 4.61
TR 8 3.69
E=9/3 6 2.76
HE 13 5.99
JEAEHIX Ik X 137 63.13
RBIX 78 35. 94
N A 2 0.92
?’Kﬂﬁ}%ﬁz & 15 ~ 71 32.72
Il () 10 ~ 3 14.75
5~ 37 17.05
3~ 72 33.18
PNES 5 2.30
AR B i+ K LA 23 10. 60
EN 68 31.34
K% 66 30. 41
B/t 39 17.97
WP LT 19 8.76
N 2 0.92
MU 1 137 63.13
2 54 24. 88
3 20 9.22
4 6 2.76
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X PFOS il PFOA 78 A [R] 4 % | B | A3 s
(] ) AR IE ARt 22 P4 DU 7 [T BE A T 4
WGETE, R ARG I i i AN R A L ROR R AR
B8] X} 42 PROS Fll PFOA ZKFEHEA TGS . 7E 217 44
ZAiA L, 30 4 I L E H AR K PFOS, 16 44
ZEIA ML T R4S PFOA, PFOS (PFOA {4 H 2253

Sk 86. 18% .92.63% , 187 44 224 IfiL i ' PFOS
SR VUEIA 0. 048 ~ 14. 560 wg/L,201 4421 1L 77
1 PFOA 7KF-H 6. 532 ~ 16. 472 pe/L, IfiL i PFOS
IKPAEAERE B 22 A Gei T2 B (P <0.05) , 1Ml
1 PFOA JKOPAEA M AR I ] O A F 2o 5 22 5+
G823 X (P <0.05),PFOS 5 PFOA Hi&fYy
AR O ILR 2,

%2 FRHER I % L PROS & PFOA AT (g/L)

Tab.2 PFOS and PFOA concentration in pregnant woman$ serum under different social factors

PFOS PFOA
Min P25 M P75 Max Min P25 M P75 Max

FIE(S)
20 ~ 0.05 0.837 1.876 4.011 9.532 6.646 7.626 7.983 9.141 13.796
25 ~ 0.048 1.381 2.638 4.970 10.556  6.574 7.655 8.146 8.776 16.472
30 ~35 0.162 2.634 4.546 6.742 14.560  6.596 7.372 7.948 8.780 11.924
P 0.011%" 0. 869"

it
Wi 0.162 1.376  3.095 5.378 14.560 6.574 7.601 8.167 8.822 16.472
% 0.114 1.695 2.744 3.446 5.038 7.342 7.601 8.182 9.358 10.298
+Fik 1.372  1.944 2.522 5.110 7.808 6.688 7.682 7.842 9.194 9.708
Rl 1.272  1.765 3.453 5.111 6.966 6.904 7.519 7.826 8.209 8.438
A 0.050 0.826 3.488 4.826 9.356 6.738 6.754 7.676  8.282 10.450
itk 1.984 2.181 2.730 7.445 7.470  7.978 7.986 8.956 12.121 14.974
He 0.048 1.018 2.504 3.246 3.912 6.932 7.618 7.948 8.734 9.126
P 0. 645" 0.494"

JEAEHBIX
WX 0.114 1.395 3.057 4.104 14.560 6.574 7.622 8.081 8.775 14.974
R 0.048 1.517 2.822 5.340 10.556  6.596 7.558 8.088  9.027 16.472
P 0.941% 0.672%

BN ERiN |

(4F) 3~ 0.162 1.376  2.044 5.122 10.066 6.610 7.342 7.906 8.436 13.730
5~ 0.342 1.306 2.634 3.912 14.560 6.574 7.664 8.156  9.800 14.974
10 ~ 0.114 2.022 3.432 5.258 10.556 6.596 7.602 7.814 8.554 14.494
15 ~ 0.048 1.471 3.486 5.670 10.382  6.694 7.797 8.278  8.981 16.472
P 0.334" 0.019"

AL AR B
WIFRELIE 0.048  0.484  1.984 8.144 10.382  6.596 6.916 7.618 9.271 14.974
B/ 001260 1.393 2,310 4.049  10.06 6.750 7.602  7.934 8.412 14.494
K& 0.114 1.108 2.296 5.076 10.556  6.574 7.664 8.212 8.780 13.730
AT 0.298 1.024 2.500 3.674 9.654 6.610 7.720 8.140  8.758 10.298
WERE  0.162 0.470  2.032  2.906 14.560  6.932  7.598 8.732 10.324 16.472
P 0. 134" 0. 175"

PRAUE ()
1 0.048 1.736  3.307 5.181 14.560 6.574 7.660 8.146 8.916 14.974
2 0.194 1.246 1.893 5.235 10.556  6.596 7.285 7.987 8.810 16.472
3 0.930 1.445 3.286 4.666 7.420 6.904 7.710 8.360 9.322 10.324
4 2,634 3.090 4.513 4.762 4.826  7.042 7.201 7.752 8.062 8.140
P 0. 142 0.585"

AT
0 0.048 1.445 2.880 5.119 14.560 6.574 7.639 8.135 8.874 16.472
1 0.868 0.917 2.828 5.489 7.006 6.596 6.924 7.670 8.207 9.340
P 0.852 0.017%

D FIR B ] Kruskal-wallis BRI 7 75 A TR , ) 267848 Fl Mann-Whitney FEFIR S0 77 vk HEA T K56
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2.3 i PFOS il PFOA &4 5 A\ H 2= UERE A9 A
Ktk
12 FAAH D PERS 56 Jy 75 X PFOS &5 PFOA /K
SRR R A T B AR AT
Spearman FRAH AT Y, 4528 W, L3 PFOS 7K
SR SO R AR I BA it 8 X 1
{if PFOA JK -5 4% b e A2 B ] | SC A0 A JB2 1l 1 AR
K, HEH TLRUNGAR, FRA G A E X5
TERILE 3,
# 3 F a4 dn g PFOS PFOA
K G AL & H R B A K M
Tab.3 The correlation between sociological
factors and PFOS, PFOA content in

pregnant women$ serum

N PFOS PFOA

r P r P
AERE 0.236  0.002% 0.046  0.515
AMRAERT] 0116 0.117 0.141  0.048""
OAFLE  -0.014  0.853 -0.168  0.018""
AR 0.165  0.025"" 0.153  0.032"

MP<0.05;”P<0.01

3

AR5 45 R R W, 5 BH T 22 0 4 £l v
PFOS .PFOA &5 5 i o 0 5043 31y 2. 854 ng/mL .
7.966 ng/mL, 4% B Fh ) BT 7E 10L3E 5 10038 H 53 A
B — M B AR, AT Ak AR B PH T 22 B 0 2 4 i h
PFOS .PFOA & 5t 1 A 51043 7 4 5. 708 ng/mlL,
15.932 ng/mL, 5t fH 742 W10 2 1l 3% o PFOS 7K
AT 22 B BT 5 A 1) 2 B i 2R T K
AT 36 A AR 45 % 3k 5 AR T Y B
M35 PFOS ~-3417KF-, 5 B BE B 53 418 1 i AR Y
SEHKSEAR Y T L TE H PROS 6 H SRR T H e
FBRENE) 710 5 | T H A, SRR
ZESIA L ML H PFOS 47 fif 7K - Bk i T B2 1 K
AN BT IR RKGE R VHE FRIINE T IL
AN B SF-1  E py AMIE AR H T 5 B
Wi H 2 PROA 1A fif 7KV i3 T PF 22 4l 19 A2 B
PR, s TR E L B A B KA R B
B E R U A E AR O AR YK g
PFOA ffaf AR F BRI TT ) ARl Sk 7 3 g X F
Fhr 3% X S A X A AR, & TR L
AR AR

AT R BN, AW L i b i PROS
KRR B AFE S, I SR K 2 1IEAH
o, RIS AR % B =2 8] 1 22 4, L i v v PFOS £
FEATR] A% 4R L 3 PROS 7K S 75, 13X — 45
R P A T R A T A R 2
HL AR Hl i PROS 7K -5 7 pH 5, B
AR BO 2, Z 1A LG PFOS & il AI%, HomT
B R R AL Uk 1 PFOS Jif % 6 L F /K S5 44
FAT, BEAR T 22 1R N 1) PROS 7KSF-, [l B 43
Ut ol — R AR B (R0 T 2 AR N ) PFOS, i
ZE A L T AR i S AT B K 5 I3 P Y PROA
i IR A G, RIFE A b e A i [R) B (1 22 0, 3
M5 H PFOA &5 48 5, 45 7 5 Hh ] BB A7 7 7 42
PFOA BEEIET 5ikte . WA i # ) PFOA
GRESHOA FLMEAME, EA FLBen
2], HL 3 rf PROA b fit' =~ X 5%
SCHERHRIE AR, AT RE K PFOA ] i 25 4 U5 . Wi 2L
TERE , B BEARAL 45 T4, DU i BE R 1) B ff KA
A

A £ i SO AR AR B 5 i v P PROS |
PFOA i S IEAH G o SCARRE BE bk vy 1 42 1, HL i
T PFOS (PFOA % i 8 . &5 2R H F i ok 0L
SR I, 4878 42 10 SCAb A2 B AT BE 5 PROS
PFOA WiFh4) I 1) 2 88 i 12 5. 1] RE Y i A s
SCARFR I R 2 A A T AR AR TS T 22,
A SRR A R, B EE T AU A R R
T st JH T A A 35 v 422k X 7 28 4 R A ML 4 L T
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