http://jeom.scdc.sh.cn:8081 J Environ Occup Med 2017 34 7 - 571 -

:2095-9982(2017)07-0571-06 :R173 tA I

A BPA
7 210 -
HPLC-MS/MS BPA 5 FT3
FT4 TSH TGAb TPOADb
BPA Pearson BPA
BPA 95.7% ~11.99 pg/L
BPA M Py P 053 0.36 0.83 pg/L BPA Pearson
BPA TGADb 7=0.396 P=0.002 r=0.440
P=0.000 BMI b=0.369 95%C/ 0.206~0.532 P=0.000 BPA
BPA BPA TGAb
A
A J. 2017 34 7  571-576.

DOI: 10.13213/j.cnki.jeom.2017.17220

Primary study on associations between urinary bisphenol A and indices of thyroid function among
pregnant women during different trimesters of pregnancy HE Xin, LIAO Ping, ZHENG Yang, XU Ji-
ying, LIU Cha-zhen, WANG Wen-jing (Division of Chronic Non-communicable Disease and Injury Prevention,
Shanghai Municipal Center for Disease Control and Prevention, Shanghai 200336, China). Address
correspondence to WANG Wen-jing, E-mail: wangwenjing@scdc.sh.cn - The authors declare they have no
actual or potential competing financial interests.

Abstract:

Objective  To assess the status of bisphenol A (BPA) exposure among pregnant women during different trimesters of pregnancy
in Shanghai and the relationship between urinary BPA and indices of thyroid function.

Methods  The study participants included 210 (70 for each trimester) pregnant women from seven districts of Shanghai, China.
Maternal urinary total BPA was detected by solid phase extraction-high performance liquid chromatography tandem mass
spectrometry (HPLC-MS/MS). Serum indices of thyroid function including free triiodothyronine (FT3), free thyroxine (FT4), thyroid
stimulating hormone (TSH), thyroglobulin antibody (TGAb) and thyroid peroxidase antibody (TPOAb) were detected. Associations between
urinary BPA and serum indices of thyroid function were estimated by Pearson correlation analysis and multiple linear regression analysis.

Results  The positive rate of urinary BPA of studied pregnant women was 95.7%. The mass concentrations of urinary BPA
ranged from undetected to 11.99 ug/L, and showed a skewed distribution. The median (P2, P+s) of urinary BPA mass concentration
after adjusting for urine specific gravity was 0.53 (0.36, 0.83) ng/L. There was no significant difference of urinary BPA mass
concentrations among the pregnant women grouped by different trimesters of pregnancy. The results of Pearson correlation analysis
showed that adjusted urinary BPA mass concentration was positively related to serum TGAb level in the first and third trimesters,
respectively (=0.396, P=0.002; r=0.440, P=0.000). After adjusting for age, body mass index in pregnancy, and gestational weeks,
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the results of multiple linear regression analysis suggested that they were still positively related (6=0.369, 95%CT: 0.206-0.532,
P=0.000). There was no significant association between urinary BPA and other selected thyroid function indices.

Conclusion
serum TGADb.

Shanghai pregnant women are exposed to BPA generally. BPA exposure during pregnancy may affect the level of
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Table 1 Characteristics of participating pregnant women
4 Xt s M Py Prs
Ind %
naex n  xts M Pys P
or proportion
Age years *® 180 29.02+ 3.96
0.99 20~ 20 11.11
limit of detection LOD 0.2 ug/L 25~ 90 50.00
13 96%~105% 30~ 48 26.67
o ) 35~40 22 12.22
<8% Urit-5008 Gestational weeks 210 2043+ 5.6
BPA First trimester 70 33.33
BPA 14 Second trimester 70 33.33
i i Third trimester 70 33.33
Pc=Pi  SGm-1 / SGi-1 Pc General medical examination index
BPA Pi BPA /' Heartrate beat/min 210 84.20+ 9.03
sSGm SGi i Systolic blood pressure  mmHg 210 106.86+ 10.45
Diastolic blood pressure  mmHg 210 66.52+ 8.71
Blood lipid
124 Total cholesterol  mmol/L 210 4.99+ 1.27
Low-density li i I 210 2.66+ 0.89
cobas 8000 cobas 602 TSH o enSITy '_pOpmte'f] e *
High-density lipoprotein  mmol/L 210 1.58+ 0.38
FT3 FT4 TGAb TPOAb Triglycerides mmol/L 210 2.02+ 1.39
total cholesterol TC Index of thyroid function
. . mol/L
4- trlglycerldes TG Free triiodothyronine ° 210 4.52+ 063
high-densit pmol/L
g y Free thyroxine 205 14.76+ 2.69
lipoprotein HDL-C low- mIu/L 207 200+ 124
. . . Thyroid stimulating h T
density lipoprotein LDL-C cobas 8000 yroie Simieng Oimfgfl UL
Thyroglobulin antibody 208 11.80 1000 17.93
x 10°1U/L
15 Thyroid peroxidase antibody 206 1019 851 1231
SPSS 17.0 BPA Urinary BPA level pg/L 210 0.49 0.34 0.79
_ BPA Adjusted urinary BPA level pg/L 210 0.53 0.36 0.83
xt s
a 30
3 M P Prs Note a Thirty participants with incomplete information on age are excluded.
Kruskal-Wallis 3
Ig 2.2 BPA
Pearson
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2 BPA n=70
Table 2 Distribution characteristics of urinary BPA level and indices of thyroid function among pregnant women during different trimesters
Index Frist trimester Second trimester Third trimester ForH* P
Free triiodothyronine pmol/L 4.45+ 0.57 4.49+ 0.62 4.58+ 0.62 0.745 0.476
Free thyroxine pmol/L 14.50+ 2.54 14.85+ 3.10 14.81+ 2,53 0.282 0.755
Thyroid stimulating hormone mIU/L 1.88+ 1.24 1.93+ 1.15 2.28+ 1.35 1.839 0.162
BPA Adjusted urinary BPA level pg/L 0.56 0.41 0.83 0.50 0.34 0.70 0.58 0.35 0.91 1.373 0.241
Thyroglobulin antibody x 10° IU/L 13.39 10.00 22.30 10.70 10.00 21.25 10.70 10.00 21.25 0.409 0.523
Thyroid peroxidase antibody x 10°1U/L 11.02 8.77 13.04 10.24 873 1291 9.69 826 11.65 1717 0.196
* Kruskal-Wallis H

Note * Data of normal distribution are analyzed by one-way ANOVA and data of skewed distribution are analyzed by Kruskal-Wallis A test.

2.3 BPA BPA.g
Pearson BPA FT3 FT4 TSH TPOAb TGADb
4
BPA.gj TGAD r=0.319 BPA.gj TGADb F=23.419
P=0.000 BPA.; b=0.367 95%CI 0.217~0.516 P=0.000
TGADb r=0.396 P=0.002 BMI
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Table 3 Pearson correlation between specific-gravity-adjusted urinary BPA and serum thyroid indices in pregnant women
n=210 n=70 n=70 n=70
§ Full term pregnancy First trimester Second trimester Third trimester
Index
r P r P r P r P
Free triiodothyronine 0.026 0.709 0.217 0.096 -0.011 0.934 0.046 0.727
Free thyroxine -0.032 0.645 -0.049 0.717 -0.111 0.410 0.045 0.732
Thyroid stimulating hormone 0.041 0.558 -0.085 0.525 -0.033 0.808 0.067 0.610
Thyroglobulin antibody 0.319 0.000 0.396 0.002 0.087 0.514 0.440 0.000
Thyroid peroxidase antibodies 0.113 0.104 0.230 0.083 -0.088 0.511 0.120 0.357
4 BPA.q;
Table 4 Multiple linear regression of adjusted urinary BPA and serum thyroid indices in pregnant women
Unadjusted model # Adjusted model
Index
b 95%CT P b 95%CT P
Free triiodothyronine 0.005 -0.020~0.029 0.709 0.005 -0.022~0.031 0.740
Free thyroxine -0.008 -0.040~0.025 0.645 -0.005 -0.040~0.030 0.763
Thyroid stimulating hormone 0.059 -0.138~0.256 0.558 0.056 -0.159~0.270 0.506
Thyroglobulin antibody 0.367 0.217~0.516 0.000 0.369 0.206~0.532 0.000
Thyroid peroxidase antibody 0.101 -0.021~0.223 0.104 0.095 -0.037~0.227 0.159
95%CI a BMI

Note Data are predicted absolute values 95%C7 a Adjusted for age body mass index in the second trimester and gestational week.
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