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A #iE S (0.19ng/g) , H K 9 BDE-99 (0.07 ng/g) . BDE-28 (0.05ng/g) . & Ju4 Mt E A5 47
HRER, SHEFR <SS FHMIL, BFEFI>29 5 HH4E )L BDE-47 X 3, PBDEs R FE K
Fixs [GMELE R E 95%CI 4> 54 1.82 (1.10, 3.03) $#11.51 (1.01, 2.26)], 5¥HRIATAH
1t BEZHEREAS R H LA £ L BDE-47 X 5, PBDEs REKIE K S [GMELEXR
H 95%CI 43 Bl 4 2.44 (1.23, 4.87) #11.74 (1.00, 3.02)], L=t $ 4 J| 2, PBDEs S FEKFE
BT~ [GMELERHE 95%C 4 1.48 (1.01, 2.17)] . 52 M E >10kgHEL, 2 HJEE
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Abstract:

[Objective] To measure polybrominated diphenyl ethers (PBDEs) concentrations in cord blood of
newborns in Minhang District of Shanghai and explore risk factors of PBDEs exposure.

[Methods] The present study was based on the Shanghai Minhang Birth Cohort Study (S-MBCS)
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from April to December of 2012. We analyzed the concentrations of nine congeners of PBDEs (BDE-28, BDE-47, BDE-66, BDE-85, BDE-99,
BDE-100, BDE-153, BDE-154, and BDE-183) in cord blood samples (n=340). A questionnaire survey was conducted to understand the
basic demographic characteristics, pregnancy condition, lifestyle, early pregnancy dietary intake, and disease history of enrolled pregnant
women. Multiple linear regression model was used to compare PBDEs concentrations in cord blood of newborns across maternal
demographic characteristics, lifestyles, and dietary factors, taking the concentration of PBDEs after logarithmic transformation as the
dependent variable and the value of b after exponential transformation as the change of the ratio of geometric mean (GM) of PBDEs
concentration over each unit change of a specific independent variable.

[Results] At least one PBDEs congener was detected among 98.82% of the subjects. Among the nine congeners, BDE-47 had the highest
detection rate (83.82%), followed by BDE-28 (62.65%) and BDE-99 (61.76%); BDE-100 and BDE-153 were detected in nearly half of
the samples (49.71% and 48.53%); while the detection rates of BDE-66, BDE-85, BDE-154, and BDE-183 ranged from 18.53% to 26.47%. The
median concentrations were 0.67 ng/g (in terms of per gram of lipid, thereafter) for 3, PBDEs (the sum of nine BDE congeners) and 0.38 ng/g
for 2, PBDEs (the sum of four penta-BDEs: BDE-47, BDE-99, BDE-100, and BDE-153). BDE-47 was also the predominant PBDE with highest
median concentration (0.19 ng/g), followed by BDE-99 (0.07 ng/g) and BDE-28 (0.05 ng/g). The results of multiple linear regression
analysis showed that newborns with >29-year-old mothers had higher BDE-47 and Z,PBDEs levels than those with <25-year-old mothers
(GM ratio=1.82, 95%Cl: 1.10-3.03; GM ratio=1.51, 95%Cl: 1.01-2.26); newborns whose mothers with high school or technical secondary
school education had higher BDE-47 (GM ratio=2.44, 95%Cl: 1.23-4.87) and %, PBDEs levels (GM ratio=1.74, 95%Cl: 1.00-3.02) than those
whose mothers with middle school or lower education; newborns with multiparous mothers had a higher 2, PBDEs level than those
with nulliparous mothers (GM ratio=1.48, 95%Cl: 1.01-2.17); newborns born to mothers with weight gain >10kg during pregnancy had
a higher concentration of BDE-47 than those mothers with weigh gain of 5-10 kg (GM ratio=1.63, 95%C/: 1.15-2.33). The results for the
other factors were not statistically significant.

[Conclusion] Nine PBDEs congeners are detected in cord blood of newborns in the present study. Mothers who are older, well educated,
multiparous, or have lower weight gain during pregnancy may have newborns with higher cord blood PBDEs concentrations.

Keywords: prenatal exposure; polybrominated diphenyl ethers; cord blood; influencing factors; cohort study
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B ORK XAEE. Rl WAKFE) . RRETRE
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I, B2 (2@ Fisher A 3)), BEER . WRWRER (044,
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ZZELU/\#E (60mg/3 mL, E[E Agilent/A 5] ), Bond Elut-
AL-N EHEZEU4E (500mg/3mL, EE Agilent 23] ),

PBDEs 55':%1‘?&5@7& BDE-MXF, B & B & NIRER

MBDE-MXFS (EE2 R #r), UREBEMNZREEHNIRER
MBDE-MXFR ( L['EIL?;W#,T) ) F Il & K /9 Wellington

Laboratories /A S 12t

122 HARAEAY SN RBHUETNHRT
EEM KRR E T R T EEEB R RIE
XEIR & M RAERE ! BSEMRPELNRR
#1291 3% % PBDEs (1 9 Fh [5] & ¥ (BDE-28, -47 . -66,
-85, -99, -100, -153, -154 #1-183) #4747, FZEX 1mL

BrimmiE (FF#E0imL), BEISMLERREE D,
N INE 2 N FR MBDE-MXFS (ML &¥115970 2ng), A

JEIRN 4% B BERA R 2 mL, A IREN 30 min, ZAEK
X5 FH Bond Elut Plexa [& 48 ZXBU/)\ 4% #1 Bond Elut-AL-N
EARZEBUMEFTER S, &5, AERSREER
RAEKZEZI100 UL, N7 Z BRI B R K AR
MBDE-MXFR (L &394 2ng) , e PHESAE
B - e HERIEST.

FERASIHEXSERE -SOBRXRREHTE
MEESN, BRASER, HREHN ImL/min, {8
MER, ARt #EEER 1, #HEORE
270°C . {814 3 DB-5MS (30 mx 0.25mmx0.25um , 2
E Agilent A 5] ), BEFFIRREF AVHIEE 120°C
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), A5C/min FHEEZEFZE 270°C, M 9°C/min
FHRERZEFZE 325C (RFF2min), RiE&KME. BTR
REHN260C, DR >6000, XS 2REH.
AEATAAEFEES FHEUES, BIRMNERET
EEEM M.

1.2.3 PBDEs R EES AR Eas LA F
RRTAZESREMcEa%. SR I N FRAIN—
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B 773548 HFR (limit of detection, LOD) 34 0.06 pg/mL,
BDE-183 1y LOD s 0.6pg/mL, HE B E YK LOD Y K
0.03 pg/mL, PBDEs Il iE 45 R 45 — £ 1 M /& B BE R
. B ng/g (MG REMRT, BRE) ™,

1.3 FHit=Eah

#I A EpiData 3.1 #THIB AR, I SAS 9.4
HTFEUT 2T, RAMRARITTERIAY Student-t 1§55,
X I8W LER M NAREFIHEBR ABEV R R A 0 Z 551,
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R MEE A, X EELIRFH PBDES /KEAEAR T £,
EEREFEARAOZREE. £EFARNRZRHERE
A A PBDEs JKSE R0, i+ EAEA R IFEFH
bERHO5%CI, FFxt HgEfTie i, MRFKBELE
BT —FALf5 PBDEs K GM LE1E (GM ratio) A
T, EREBADTH, S0 YW E NRIRME
FEHFDA_NELTE (S1BK/B, <172k /B)
MRIEEAREEBNEAE. S mMRE Y,
FERUNEERFR. PR ZAIBMIEREREE.
N EMNTTE M EF (variance inflation factor, VIF)
FF L4 M2 W, VIF>10 2 Wy St 4 14 8] & 1 B9 4R
L WML, €58 /K A a=0.05,

2 R
2.1 MR ABRIERHE

KM RPN M0 H R, FEMNRZFIYER N
(28.17+3.38) %, Z2H] BMI % (20.36+2.28) kg/m?,
ZHER Y8 E (12.1243.82) kg, TR XS & & F K EH
3 HIX R (97.63%) , 77.88% MBI EZHEREAKF
B E, 86.73% AW =13, 43.79% M XBIREAR
FE A I FE 400078000 JT = (8], 42.48% HyHFFE 7R
ZRI3NNABEHRESE ., SHEBRARE (n=271) 48LE,
MANANBER IR EMLEBIE S (97.63% vs 93.31%,
P<0.05), MAEFFFER . ZFIBMI, Z2F ZHi1E
E BAREAYKAN. ZHERE. FREZH3
MBEHRABRERFESEITFERENX (P>0.05), I
=1,

R HARAFRIERFE

Table 1 Demographic characteristics of study subjects

IWNNEE HEBRARE
(n=340) (n=271)
BREARE Included Excluded
- th P
Maternal characteristics
Mean + SD/ Mean + SD/
N (%) N (%)
IS A [y
MR (5] 28174338 28343326 062 0.536
Pregnancy age (Years)
vy CHr (ka/m?
SRIHEIRN (ke/m’) 2036228 2033237 018 0.858
Pre-pregnancy body mass index
HAtEE (k
ZRIRE (ka) 12.12$4382  12.06:3.86 -0.17 0.868
Weight gain during pregnancy
i (E) 39.65+1.18 39.64+1.27 -0.56 0.579
Gestational age (Weeks)
2 ER (%) 041 0816
Maternal pregnancy age (Years)
<25 47 (13.82) 33 (12.18)
25~29 182 (53.53) 150 (55.35)
=30 111 (32.65) 88 (32.47)

&R
NNEE HBR A BE
N (n=340) (n=271)
BREARE Included Excluded % P
Maternal characteristics
Mean + SD/ Mean + SD/
N (%) N (%)
R 7% (Ethnic group) * 6.83  0.009
X (Han) 330 (97.63) 251 (93.31)
HAth (Others) 8 (2.37) 18 (6.69)
52, 2= 0 fF *
RABEE 073 0.695
Educational level
MHEUT
Middle school and below 26 (7.67) 20(7.38)
Lk
High school or technical 49 (14.45) 46 (16.97)
secondary school
2472 |
RERL 264 (77.88) 205 (75.65)
College and above
=K (Parity) * 0.001 0.983
0 294 (86.73) 234 (86.67)
=1 45 (13.27) 36 (13.33)
BAREAHBA (t)”
Monthly household income per 3.54 0.171
capita (Yuan)
<4000 70 (20.71) 60 (22.47)
4000~8000 148 (43.79) 97 (36.33)
>8000 120 (35.5) 110 (41.2)
RZ RSN RS "
Passive smoking three months 195 0.162
before conception
% (No) 195 (57.52) 171 (63.1)
72 (Yes) 144 (42.48) 100 (36.9)

[E] = #B0 HiRH A,

[Note] *. Partial data missing.

2.2 #r4 LRI A PBDESs Bk

98.82% Y W 32 X R & /> 4¢ ! — F PBDEs [ &
Y. 9 [E & ¥ BDE-47 1§ ) R & 5 (83.82%), H
2k 2 BDE-28 (62.65%) #1 BDE-99 (61.76%) , BDE-100
1 BDE-153 9 #& 1 & 3£ 1 50% (49.71% #1 48.53%) .
Tf1 BDE-66, BDE-85. BDE-154 F1 BDE-183 fJ #& 4! & & {[%
(18.53%~26.47%) . B4, 2.PBDEs fy i 114 0.67 ng/g.
3,PBDEs iy HF i £ H 0.38ng/g, EOTR R ¥ .
BDE-47 fy A fi 1 & 5 (0.19ng/g), H X 75 BDE-99
(0.07ng/g) #1 BDE-28 (0.05ng/g), ¥ W &2, #1 &
JUBF 5 Ifl 2 % PBDEs [B] R4 Z (8] 2 1~ [F 12 F /9 4H %
(r=0.18~0.96, P<0.001)
2.3 BEARAOZFFME. £iEH A3 H £ LB ML
r1 PBDEs 7k £y 22

BRESIRTS, RIS <Skg. FiR>29% .
ZHEREISFH R EHFLEILBDE-A7 REKFE
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B, 27 1A% 4 )L BDE-47 . 5, PBDEs. 5, PBDEs f§ 5
BKFEURGERZHERBRALME R TH
T 4£JLBDE-A7 R EKELREMES, BEERE K
KB GIT RN AIKE (0.05<P<0.1), LT M E
Jar R SHEZIIEE>10kg AL, ZHIEE
5~10kg 28 A9 1 4 JL B 1 # BDE-47 K F 45 15 [GM Eb
18 (95%C1) 4 1.63 (1.15, 2.33)]. 5B FEFEH <255
A8, 3= F iR >29 5 ¢H ¥ & JL BDE-47 X 2, PBDEs
EKEEZ [GMLELE (95%CI) 4 31 4 1.82 (1.10,
3.03) #11.51 (1.01, 2.26)] ;. 5HEZHBEREEALY
FRIATHELL, FEZIBEREISHIFETAHNE
JLBDE-47 % 5,PBDEs = EE/K L4 S [GM EL{E (95%CI)
4%k 2.44 (1.23, 4.87) F11.74 (1.00, 3.02)], £
3% 4 JLBF ML H 2, PBDEs K5 F 41~ 13 [GM L&
(95%CI) % 1.48 (1.01, 2.17)] . 5HENZHFHER
FEEFTARFEAEL, BENR2IHEREEREE
#9374 JL 2o PBDEs (9 8 58 /K AR 1K [GM LE1E (95%C1)
4073 (0.56, 0.95)], HttE XM ITE R LS
FREX, #EK3.

F2 _EiERITHERSIHTAE) LM A &R REE R Y
REREBKEDT (ng/e, WG FAERGIT, n=340)
Table 2 Detection rates and distributions of cord blood PBDEs
levels in Shanghai Minhang Birth Cohort Study

BRBEB im0 (%))

BEXY . GM (SD) Min Py Pso P Max
Detection rate
PBDEs congeners

BDE-28 213 (62.65) 0.05(3.91) <LOD <LOD 0.05 0.16 1.43
BDE-47 285(83.82) 0.14(4.28) <LOD 0.06 0.19 0.37 493
BDE-66 3 (18.53) — <LOD <LOD <LOD <LOD 5.06
BDE-85 0 (26.47) = <LOD <LOD <LOD 0.03 8.80
BDE-99 210 (61.76) 0.06 (5.13) <LOD <LOD 0.07 0.21 7.98
BDE-100 169 (49.71) = <LOD <LOD <LOD 0.07 7.91
BDE-153 165 (48.53) — <LOD <LOD <LOD 0.12 17.60
BDE-154 5 (22.06) = <LOD <LOD <LOD <LOD 17.58
BDE-183 3 (24.41) - <LOD <LOD <LOD <LOD 25.08
3,PBDEs 328 (96.47) 0.39(3.16) <LOD 0.20 0.38 0.75 32.99
(

29PBDEs 336 (98.82) 0.69 (3.12) <LOD 0.33 0.67 1.29 83.67

[ % ] 5,PBDEs 2 #5 4 f F JR Bt X Bk (BDE-47, BDE-99. BDE-100 %
BDE-153) Z #l, 2,PBDEs 9 FE R4 =1, LOD. #&MPR, “
R H AR T 50%, IR EITE LA,

[Note] 5,PBDEs refers to the sum of four penta-BDEs (BDE-47, BDE-99,
BDE-100, and BDE-153). ¥4PBDEs refers to the sum of nine
congeners. LOD. Limit of detection; —. The detection rates of
BDE-66, BDE-85, BDE-100, BDE-153, BDE-154, and BDE-183 are
below 50%; therefore, their GMs are not presented.

®3 BEARAOFFEREFANSHEILF M PBOEs /KT (ng/g, IME AR

Table 3 PBDEs levels in cord blood of newborns among women with different demographic characteristics and lifestyles

AE (#gpkEE) BDE-47 5,PBDEs 3,PBDES
ADSRBERAFAR [n (%)] ) _ )
Demographic characteristics and lifestyles Subjects 6M(sp): M SLE (GM bratlo) vsp): M tLiE (M :atlo) em(sp)e M LB (GM:&I‘IO)
0 0, 0,
(proportion) (95%CI) (95%CI) (95%CI)
ZRIAEIEE (kg/m?) ©
Pre-pregnancy body mass index
<18.5 67 (20.06) 0.14 (4.63) 1.00 0.37 (3.74) 1.00 0.69 (3.31) 1.00
18.5~23.9 242 (72.46) 0.13 (4.28) 0.87 (0.59, 1.29) 0.36 (3.58) 0.88 (0.65, 1.20) 0.66 (3.06) 0.90 (0.66, 1.22)
=24 25 (7.49) 0.23 (3.02) 1.52 (0.79, 2.94) 0.55 (2.70) 1.32 (0.78, 2.23) 1.03 (2.98) 1.45(0.86, 2.43)
ZHARE (kg)©
Weight gain during pregnancy
>10 206 (67.54) 0.12 (4.06) 1.00 0.35 (3.10) 1.00 0.62 (3.10) 1.00
5~10 86 (28.20) 0.19 (4.42) 1.63 (1.15, 2.33) " 0.46 (2.91) 1.31 (0.99, 1.74) 0.74 (2.88) 1.17 (0.88, 1.55)
<5 13 (4.26) 0.26 (2.01) * 1.93 (0.87, 4.29) 0.67 (3.32) " 1.72 (0.91, 3.25) 1.24 (3.85) 1.80(0.96, 3.37)
RBER ()
Maternal pregnancy age (Years)
<25 47 (13.82) 0.11 (4.93) 1.00 0.31 (3.05) 1.00 0.56 (2.80) 1.00
25~29 182 (53.53) 0.12 (4.33) 1.22 (0.77, 1.94) 0.37 (2.95) 1.25(0.87, 1.81) 0.66 (2.91) 1.24(0.86, 1.78)
>29 111 (32.65) 0.20 (3.74) "™ 1.82(1.10, 3.03) * 0.48 (3.49) 1.51(1.01, 2.26) * 0.81(3.56) 1.37 (0.92, 2.03)
SHERES
Education level
%}],EP&L/H: 26 (7.67) 0.07 (4.25) 1.00 0.27 (2.70) 1.00 0.57 (2.57) 1.00
Middle school and below
'qujiiq:i‘% . 49 (14.45) 0.21(5.41) "™ 2.44(1.23,4.87)" 0.52(3.36) 1.74 (1.00, 3.02) * 1.00 (2.70) * 1.54 (0.89, 2.65)
High school or technical secondary school
2472 |,
RERME 264 (77.88) 0.14 (4.00) 1.98 (1.08, 3.64) * 0.39 (3.13) 1.48 (0.91, 2.41) 0.66 (3.22) 1.11(0.69, 1.79)
College and above
HAREAHWA (T)°
Monthly family income per capita (Yuan)
<4000 70 (20.71) 0.15 (5.10) 1.00 0.44 (3.45) 1.00 0.80 (3.35) 1.00
4000~8000 148 (43.79) 0.13 (4.22) 0.84 (0.56, 1.28) 0.36 (3.24) 0.83 (0.59, 1.16) 0.65 (3.26) 0.83 (0.60, 1.16)
>8000 120 (35.50) 0.16 (3.78) 1.03 (0.67, 1.59) 0.41 (2.88) 0.91 (0.64, 1.29) 0.68 (2.85) 0.84 (0.59, 1.18)
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4R 3
ANE (IR EE) BDE-47 3,PBDEs 5oPBDEs
ARSHEREFEAR [n(%)] _ A _
Demographic characteristics and lifestyles Subjects GM (SD)* GM L& (GM :’atlo) GM (D) * GMLL{E (GM :3“0) GM (SD) ® GM LA (GM;'at"O)
0 0, 0,
(proportion) (95%CI) (95%CI) (95%Cl)
72K (Parity) ©
0 294 (86.73) 0.13 (4.09) 1.00 0.37 (2.87) 1.00 0.64 (2.87) 1.00
=1 45 (13.27) 0.20 (5.22) 1.23 (0.76, 2.00) 0.57 (4.93) 1.41 (0.96, 2.07) 1.01 (4.59) 1.48(1.01,2.17)"
ZE (8)
Gestational age (Weeks)
<37 5(1.47) 0.27 (2.96) 1.00 0.46 (3.72) 1.00 0.69 (3.13) 1.00
37~42 329 (96.76) 0.14 (4.31) 0.55 (0.15, 1.96) 0.39 (3.16) 0.85 (0.31, 2.35) 0.69 (3.15) 1.23(0.85, 1.78)
=42 6(1.76) 0.14 (3.95) 0.59 (0.11, 3.24) 0.32 (3.80) 0.74 (0.19, 2.88) 0.71(1.49) 1.36(0.91, 2.03)
ERZARERE"
Living in rooms decorated within past 2 years
% (No) 233 (69.14) 0.14 (4.59) 1.00 0.42 (3.32) 1.00 0.76 (3.22) ™ 1.00
= (Yes) 104 (30.86) 0.13 (3.59) 1.02 (0.73, 1.42) 0.35 (2.73) 0.89 (0.68, 1.16) 0.54 (2.85) 0.73 (0.56, 0.95) "
R TR
Maternal passive smoking before conception
% (No) 195 (57.52) 0.14 (4.37) 1.00 0.4 (3.42) 1.00 0.73 (3.24) 1.00
= (Yes) 144 (42.48) 0.14 (4.18) 0.96 (0.70, 1.32) 0.37 (2.83) 0.93 (0.72, 1.2) 0.64 (2.97) 0.89 (0.69, 1.14)
SRR
Paternal smoking
% (No) 237 (69.70) 0.14 (4.13) 1.00 0.39 (3.16) 1.00 0.73 (3.02) 1.00
1= (Yes) 103 (30.30) 0.15 (4.66) 1.09 (0.77, 1.53) 0.4 (3.09) 1.08 (0.83, 1.42) 0.61(3.23) 0.87 (0.66, 1.34)
ST ERSE AR A
Using computers during pregnancy
% (No) 30 (12.40) 0.15 (4.23) 1.00 0.41 (2.39) 1.00 0.64 (2.48) 1.00
= (Yes) 212 (87.60) 0.15 (4.10) 0.94 (0.53, 1.67) 0.43 (3.21) 0.94 (0.59, 1.49) 0.75(3.28) 1.01(0.63, 1.62)
RZ AR AR ©
Taking folic acid before pregnancy
% (No) 187 (55.33) 0.14 (4.13) 1.00 0.37 (3.04) 1.00 0.63 (3.16) 1.00
= (Yes) 151 (44.67) 0.14 (4.52) 0.99 (0.73, 1.36) 0.42 (3.33) 1.15 (0.89, 1.48) 0.77 (3.08) 1.22 (0.96, 1.57)
R % 5 18] AR A R
Taking folic acid during pregnancy
% (No) 30 (8.82) 0.11 (5.27) 1.00 0.35 (3.61) 1.00 0.60 (3.81) 1.00
= (Yes) 310 (91.18) 0.14 (4.19) 1.44 (0.82, 2.51) 0.40 (3.12) 1.21 (0.77, 1.89) 0.70 (3.06) 1.18 (0.76, 1.83)
R2HERBLEER (BRAEE5E—)°
Taking vitamins (compound or single) during
pregnancy
% (No) 239 (70.92) 0.13 (4.59) 1.00 0.38 (3.36) 1.00 0.67 (3.25) 1.00
2 (Yes) 98 (29.08) 0.16 (3.64) 1.12 (0.80, 1.59) 0.41 (2.74) 1.06 (0.81, 1.40) 0.72 (2.85) 1.04 (0.79, 1.36)
RZ 2 18] AR L E FR AP FE T
Taking other nutritional supplements during
pregnancy
% (No) 263 (77.35) 0.15 (4.27) 1.00 0.40 (3.23) 1.00 0.72 (3.19) 1.00
= (Yes) 77 (22.65) 0.11 (4.22) 0.73 (0.50, 1.05) 0.35 (2.92) 0.90 (0.67, 1.21) 0.60 (2.87) 0.87 (0.65, 1.16)
AEBOEE B MRS (IR, FTHREES)
Doing their own housework most of time
(cooking, cleaning, etc.)
% (No) 247 (73.29) 0.14 (4.39) 1.00 0.38 (3.23) 1.00 0.66 (3.18) 1.00
1= (Yes) 90 (26.71) 0.15 (3.97) 1.08 (0.75, 1.55) 0.43 (3.02) 1.10 (0.83, 1.47) 0.76 (2.98) 1.11 (0.84, 1.48)

[Ela: FZESHT. Student-t RIS ' A IHTEFRRIYELLE, #4. P<0.05; b. ZTEMBAD, REBFERRIEEHRZEHL . SF2H
HERRHMR BERR2ER . 2RREBBRTREAZTEREEE, ERYEANAZFERZER . BFEZFBMIFI=X; *. P<0.05,
c. EOEURGRK,
[Note] a. ANOVA, Student-t test or t’ test; ##. P<0.05; b. Multiple linear regression analysis, adjusting for maternal pregnancy age, pre-pregnancy
body mass index, and parity. Maternal pregnancy age, pre-pregnancy body mass index, and parity are adjusted for each other. Other variables are
adjusted for maternal pregnancy age, maternal pre-pregnancy body mass index, and parity simultaneously; *. P<0.05; c. Partial data missing.
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2.4 BEZREHPARESBNSHFMPBOESRE
KFE

BRERDMEIN, ZRHREIMEARREEN
FE# 4 LB M BDE-47 KB FrF S, BABZRL
ZIPFEENX (P>0.05), HEFEER . 25 BMI K&~
R, ZRHARMBANE (BENVARE. @R, %
RLORRE BEX 4. EXE) SPBDESRE KT
IXB R ETMFEITFEX.

3 it

AW RIS LE™RITXH 4L I+ PBDEs 19
REKF, BDEA74H R RS (83.82%), SERINK
ZHR—F e KHF5 T BDE-47 R E K
SrfI#Eh 0.19ng/g, R FRE " (11.2ng/g) . FHE "
(2.19ng/g) . FAPEZF " (2.30ng/g) R EREHE T
1 3% B UK X " (2.093 ng/g) . PBDES Y 4E 7= Hh 3 55
X ® (3.93ng/g). SFHEER W ABMELL, i@ AR

FERENRRYMERBEMRZS, RISHXESH
REZNETFEY (FFEMBSNBEFEE) BRKX,
LB P EE A E R Y2 BDE-209 ™| M EH
X2 E & AR PBDEs & = Xif, #4JLFF MR
J& £ BDE-99 JA A F PBDEs f X 54 ', Boh, AHF
33 f1 BDE-47 B 8 B8 7K B 1K T 3% = P (1.00ng/g) .
REM™ (1.40ng/g) . FEEE P (0.67ng/g) M
hE#R " (0.48ng/g)  RMRMMK . A OFHEHE.
A A/, PBDEs #H R XS MRASEEFEER,
X gE 2R M+ PBDEs BREEKFEZFMEE, LhIb,
sk P 7 2006 £ LR VX EROARSEHR
ERHENTERRYMALEFEZR, EAIFL
h BDE-47 {944 HH % {X 4 22% , T BDE-99 # H X RS .
X SHMANEEEMXERX, BHZHRAE
DMRITR (94%) BET LBINSH, 12X FERM
BT B, A#I5 5 E RS < T & PBDEs REE
KEMHRX LR 4,

F4  ZHXHEILRF A E 2 PBDEs G R Y AL 8k FHLR

Table 4 Comparison of median PBDEs concentrations in cord blood of newborns in different areas

PR (ne/g, e AT

HH5sE 20 HAE (n) Median (ng/g, in terms of per gram of lipid )
Research area Year Sample
BDE-28 BDE-47 BDE-99 BDE-100 BDE-153
V- e
ljiﬁfnf l?g:niji?#g\)ina (Current study) 2012 340 0.05 0.19 0.07 ND ND
1 E5USL 87 (Chaonan, Shantou, China) 12 2007 51 0.15 0.48 0.24 0.05 0.29
fhE & (Taiwan, China) 1% 2007—2008 54 0.10 0.67 0.72 0.17 0.92
JE 2 (Poland) 2 2002—2005 89 ND 1.00 0.60 ND 0.40
F &Ml (Guangzhou, China) 2005 21 0.63 1.40 0.47 0.22 0.80
& (South Korea) 1*Y 2011 118 ND 2.19 1.65 ND ND
FEPEZF (Spain) 1 2003—2005 174 ND 2.30 1.50 ND 0.26
i EUsk 5515 (Guiyu, Shantou, China) 12 2007 102 0.80 2.10 0.65 0.19 0.99
] g 3 (29 TR
iﬁi‘;\rigna ((Gi}:a}LlézI?i:;gngguan, etc.) 2012 30 0.10 3.82 0.35 ND 0.57
fi[E 3 (Shanghai, China) 12! 2006—2007 50 ND ND 7.54 1.57 0.63
Z[E (USA) 2001 210 ND 11.20 3.20 1.40 0.70
i E L ZR3E M (Laizhou Bay in Shandong, China) ) 2010—2012 222 2.92 3.93 7.03 3.03 3.14

DEIND. RiGH (46 HFRETF 50%),
[Note] ND. not detected (detection rate <50%) .

AMREZVBEFFRHEA SHEEERS. N
$r4E JUBF M oh & 58 BDE-47 & 5,PBDEs f9/K g, 5
3% E CHAMACOS H 4 BAFI P i R £ RAB—, hF
— L E SN 5 ok & BB I PBDEs 7K SE 5 £ 3% 4F i
EBBRENXBE > FHRET S5AMRER
BB 1 BEMER 5B PBDEs RFEKF £
BNERA—HURSLRAERERAAK T AE
BX, AINAEHX PBDEs & FE /K F AR B2 A E

o R BAERE . XE B AR F PBDEs (IR E K
FEFELFNY FibBEER Rk T PBDEs £
HRRINAEENY., BENZHEREES H iR
S AOZERESEEX. LLMBRWAFHE. £5FAR.
ZETERE. BEH. BEEHSE FRAZHER
ERROABBAEARRE, XURBRTXHEEES
PBDEs RE /K F[EMAEXE, R, FEARHE
BRENSTREDLAER, EEBSTRAE (PR
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MUT, shsihd, KFRMLE) HEE TR
R EZHERESHI T PBDEsHREKER
IEEX, 5ERMRERAELL,

KR K L% 19 BMI 5 PBDEs R FE /K T Y %
B, EMRANSEZHEERBNTEILERES
{9 PBDEs 2T /KT, REXETRXMNHARER—
FY X—SERU B ERINTAN ERBR”
WEFAREL, BEHYLRKRPZIEE S DE-71
(ERBCKBA A FUORBKABAR B ) MIRBEKFETL
B9 X TFZR]BMI 52 HiHE E Xf PBDEs R 58 /K HY
FaHLE E R EEA.

PR 5K PBDEs /K 2 8l x R R D
KR EIE = 1354 JLEF M 7 5, PBDEs (9 R B KT
5. {82 BDE-47 §1 %, PBDEs R T /K 57k =~ (8] 1
XEEGZITFRX, XEXEZEXMY. mEX
MIREC Z2 #RBA G ' BB R 45 RAB— L. BN, AR
RE, YIFEANFEYER [(27.7243.11) Z ] KR TE&
19 [(31.1143.68) %], BERHELGITFENX (P<0.01),
E i, = REY o] gEER 4 A B FF# . PR 5B
t PBDEs RBEKEZ MM X R EBEREFRHA—F
ik,

EHRENZHEREN (LA, K=, BF
f. S ABESE) SEF M+ PBDEs (IR EKFZH X
Bt , X 53&E R CHAMACOS BA 5l & #t 55 K = FF R a9 ot
RER—FKY, BhHHRELI PBDEs (HRFEKF
S56B&IENIUR. BEREHAEFRESR X,
X—AHATESKAANKREEREX B—77A.
HTERENGEESBINEHEEREN,. BRATH
TREEMRAMERMEE EXFIFHERE|IEAN
B UHSBEETER. BENMARTUERNE
BEEEN, I EEREAN#H £ JLPBDEs REKF
SEAR

AR ABREHERASI S, o UG iz S i 5%
HEANEIZREE, FERIEZHERSREKTED
M4, ZHREILHEIEER v A B PBDEs & 5E K J
HFRF, AARBEAERKEINE T FHNERS
N EREBANBL BREILAX. SIPWRAE. K= R
EER. AWM 7T MA+ PBDEs WRFE /KT 52 H
£EFR. BRBANXER, AFRBEE—EFRE,
F— AMARMIBFIREERFIE BRIRENKRE
MiTA SR Z A8 & £ %k, 1 PBDEs iy
RPRK, AL LA RMKIAR BT HIR

MERNN. FZ, ZANETARE. HALRRE
A PBDEs A9IR Z, b ANREFA E = S i) A 15 Bl A
AR R XS B Il A PBDEs R EEKE RIS, NAE

BEHEMESRERENENEEZN. £= AR
RIY, MEFEFPBOESMEBKEEREZFOITAH (K
FI5. BER. AFE). HIRXE xAHESBHE.
FHSBEEOANRAKE FEIEENATRERE
PRGN REERERFRFRNE, B
RROARTEFAEREXREFHTHAREE
A5 PBDEsIREKTH X, EM, BARABHARIRER
I~ PBDEs {Y & E& /K 52 {71175+ PBDEs fY & E& /K
SEMEX", BAW KN EZ M - PBDEs K
REKE, TEMIBENRRZAERYWEZNFE.
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