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Abstract: [ Objective ] To measure the contents of environmental endocrine disruptors (EDs) in the meconium of newborns,
and to study the correlation between EDs levels and low birth weight (LBW). [ Methods | A total of 88 low-birth-weight newborns and
113 normal birth weight newborns in a district of Shanghai were enrolled in this case-control study. During 24 h after delivery, meconium
samples of newborns were collected and pretreated with C18-solid phase extraction (SPE) column. The concentrations of bisphenol A (BPA),
phthalate metabolites (mono-2-ethylhexyl phthalate, MEHP; monobutyl phthalate, MBP) and two kinds of surfactants (4-nonylphenol, 4-NP;
octylphenol, OP) in meconium samples were measured by reversed-phase high performance liquid chromatography. Pearson correlation
and conditional logistic regression were used to analyze the correlation between EDs exposure and LBW. [ Results | More than 60%
of the meconium samples contained quantifiable levels of phthalates and surfactants, with higher levels in the LBW newborns than in the
controls. MEHP and MBP levels were higher than BPA and surfactants. After adjusting for the potential confounders, MBP and MEHP
concentrations in the highest quartile were associated with an increased risk of LBW (Adjusted ORs were 4.68 and 3.23, respectively).
[ Conclusion ] Newborns are ubiquitously exposed to EDs for significantly higher phthalate levels are detected in the LBW cases
compared with the controls. Intrauterine phthalate exposure may be a risk factor for LBW.

Key Words: low birth weight; meconium; environmental endocrine disrupters; reversed-phased high
performance liquid chromatography
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Table 1 Retention time and mean concentration of EDs in meconium

LR B E] ( min ) e (mg/g)

EDs Retention time Mean concentration
BPA 7.45 2.81
MBP 9.45 2.59
MEHP 16.56 533
op 17.46 1.34
4-NP 18.65 2.05

23 EDs#4 20 E Ak &
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2 AHIATEREARRZE BPA, MBP, MEHP, OP #
4-NPHEETEE. PAERGHE
Table 2 Concentration range, median and detective ratio of BPA, MBP,

MEHP, OP and 4-NP in meconium from cases and controls

ErtyE R (melg) R mglg ) K (% )
Concentration range Median Detective rate
e Xof 2 I GPERZL el xR
Cases Controls Cases  Controls Cases Controls
BPA ND~4.28 ND~3.06 2.02 1.97 70.45 68.14
MBP  0.49~9.38 ND~7.68 223 1.73 95.45 74.34
MEHP ND-~25.18  ND~20.63 5.50 2.92 87.50 76.11
op ND~8.21 ND~7.91 4.99 3.97 94.32 61.06
4-NP ND~3.75 ND~2.22 2.73 1.89 96.59 69.03

[ IND: K4 2| ( Not detected ).
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M 3L E B A LR ZE $ MBP A1 MEHP ()
S T R4 A= )L (P<0.05 ),

x3 ROAMRAZNEMSENLR (T 5, mg/g)
Table 3 Comparison on EDs levels between LBW and control groups

I Al X 4

EDs Cases Controls 4 r
BPA 3.03 +0.39 2.63+0.21 0.917 0.361
MBP 3.27+0.35 2.06 +0.13 3.531 0.001
MEHP 7.75 +0.82 3.44+0.23 5.034 0.000
oP 1.37£0.13 1.31+£0.12 0.278 0.781
4-NP 245 +0.65 1.75 £ 0.34 1.015 0.341
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Table 4 Correlation between EDs levels in meconium and birth weight

451 ( Statistic ) BPA MBP MEHP oP 4-NP
r 0.040 -0.556 ~0.249 -0.107 -0.091
P 0.600 0.000 0.001 0.159 0.233
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Table 5 Odd ratio and 95%CI of low LBW risk according to quartiles of
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TS (Quartiles )
EDs P
1(ref) 2 3 4
MBP 1 1.58( 1.08~2.46 ) 2.84(1.19~4.82) 4.68(2.14~6.85) 0.000
MEHP 1 1.12(0.89~2.03 ) 2.89( 1.19~5.02) 3.23( 1.31~5.94) 0.040
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