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(75751 BUL ST/ Y H A PASY 1 100 X B FI AT R HE B ASMEFHE)L
SR KEMBHERSE, HEAEEREH (M) MEERH (P). BIREBFEEZEEN—RA
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BEWEZOREKTSHE) LB LA BETREXR) LRERRBX R,

[Z52] AR HZIER P TCPy M HEH 100%, TCPy AEFERESEEN 0.14~135.44 pg-g*
(LLBNEFit, BR), AIEM K5 25, 75 B 73 U #K (P, Prs) /96.96 (4.35, 11.75) pgg?,
JLEIS{E 7.02pgg? ; FraE) LB EMKRE. BK. LE. BMI. P15 57 (3490.49+442.57) g.
(51.23+2.35) cm. (34.64+1.45) cm. (13.29+1.41) kg-m?, (2.60£0.32) g-cm?, HFFE X)L 137
(12.5%) , AR KIZEA TCPy K FSHE) L Pl [EVFFEK (b) =0.062, 95% CI : 0.012~0.112,
P=0.016]. BMI [b (95%CI) : 0.270 (0.053~0.486) , P=0.015] £ IEH %, & K (P=0.088). BMI
(P=0.033). PI (P=0.013) A4 FIZ FIN pEIINTF R BT ILKE (2=0.10), 3D ESE,
ZERPTCPy KFESBMFHE)LBIPI [b (95%C/) :0.111 (0.043~0.179) , P=0.001]. BMI
[b (95%CI) : 0.443 (0.138~0.748) , P=0.004] IEAEX ; MIERZ MR E) L ERIEIRHIMERXLY
THITFENX (P>0.05),
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Relationship between chlorpyrifos exposure level in pregnancy and neonatal anthropometric
indices at birth ZHANG Boya, XU Yurou, ZHANG Jiming, GUO Jiangiu, Ql Xiaojuan, LYU Shenliang,
CHANG Xiuli, WU Chunhua, ZHOU Zhijun (School of Public Health/Key Laboratory of Public Health
Safety of Ministry of Education, Fudan University, Shanghai 200032, China)

Abstract:

[Background] The organophosphorus pesticide chlorpyrifos (CPF) is widely used in agricultural
production, and the resulting environmental pollution and health risk are serious concerns.

[Objective] This study aims to investigate the relationship between CPF exposure level in
pregnancy and anthropometric indices of newborns at birth.

[Methods] A total of 1100 mother-child pairs in Jiangsu Sheyang Mini Birth Cohort Study were
enrolled as study subjects. Length, head circumference, and birth weight of the newborns were
measured by professional midwives, and body mass index (BMI) and ponderal index (Pl) were
calculated. A questionnaire survey was conducted to collected maternal socio-demographic
characteristics and pregnancy variables. Spot urine samples were collected during pregnancy.
Maternal urinary concentrations of 3, 5, 6-trichloro-2-pyridinol (TCPy, a specific metabolite
of CPF) were measured by gas chromatography tandem mass spectrometry. Generalized
linear models were used to evaluate the relationships of prenatal exposure to TCPy with
anthropometric indices and the risk of macrosomia.

[Results] TCPy was detected in all maternal urine samples. The creatinine-adjusted TCPy levels
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ranged from 0.14 to 135.44 ug-g*, the median (P, Pss) was 6.96 (4.35, 11.75) ug-g?, and the geometric mean was 7.02 ug-g™. The birth
weight, body length, head circumference, BMI, and Pl of the newborns were (3490.49+442.57) g, (51.23+2.35)cm, (34.64+1.45)cm,
(13.29+1.41) kg'm?, and (2.60+0.32) g-cm?, respectively. There were 137 macrosomia cases (12.5%). The results of generalized linear
model indicated that the prenatal TCPy level was positively associated with the Pl [b(95% C/): 0.062 (0.012-0.112), P=0.016] and
BMI [b(95%Cl): 0.270(0.053-0.486), P=0.015]. The P values for sex-interaction were all lower than the level of significance (a¢=0.10) for
body length (P=0.088), BMI (P=0.033), PI(P=0.013) models. In the sex-stratified analysis, the TCPy level was positively associated with
Pl 'and BMI in boys [b(95% Cl): 0.111(0.043-0.179), P=0.001; b (95% C/): 0.443(0.138-0.748), P=0.001], but no associations were found

in girls (P>0.05).

[Conclusion] Prenatal CPF exposure may affect intrauterine development, and this health effect may have sex differences.

Keywords: chlorpyrifos; prenatal exposure; newborn; anthropometric development; cohort study
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PIFIER) LA EZE 9 CPF B E/KFXTF 4 ) LK
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W (300007t A2 LA £ /30000 TTLATR) « #rdE) LI 5!
(B /&) ERDEEMNDTIRE, ASFHIREFH
BiRRAFMEENIMEAD B TINIERZEBTER
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Table 1 Spearman correlation between TCPy levels in urine
samples of pregnant women and neonatal anthropometric indices

s TCP: RIERE
FR TCPy 3REE FRTCPy BT BLE AR
B Uri TCP Creatinine-adjusted
1810 fzx rinary . M urinary TCPy
Index n concentration concentration
rs P rs P

{:I;}’_—‘Hzti 1100 0.099 0.001 0.032 0.288
Birth weight

FEEAIL ) 963 — 0.573 — 0.573

Non-macrosomia

EXIL . 137 — 0.573 — 0.573

Macrosomia

-
SK 1089 0.027 0.374 -0.036 0.235
Length
:\ E3
kB . 1060 0.089 0.004 -0.002 0.956
Head circumference
BMI 1088 0.125 <0.001 0.094 0.002
PI 1088 0.105 <0.001 0.109 <0.001

[3E] * : Mann-Whitney U #F01050,
[Note] *: Mann-Whitney U rank sum test.

MR 2P, T XEMRELERKRE, Z2ERF
TCPy S REKESEAE )L M [[E1VARE b K2 EH 95% CI
790.270 (0.053~0.486) , P=0.015]. PI [b (95%CI) /9
0.062 (0.012~0.112) , P=0.016] 2 IFMHX, M5 HE
RE, BK. kEKREX) L AENEXYEHITER
Mo ZFEBIMAMRNREIG, 51K (P=0.088). BMI
(P=0.033). PI (P=0.013) R B MY 43I X B I A 41t
FREX (a=0.10), 5P EE, B#HE)LEEH
TCPy KR E KT 5 BMIE IEME X [b (95%C1) /90.443
(0.138~0.748) , P=0.004], 5 P11 £ IE 48 % [b (95%
1) 790.111 (0.043~0.179) , P=0.001] ; MIE L MEFHE
JURFHAMER A TCPy IREKFESHERKE., &5
K. kEL BMIL PIREXR) LEREZENEXRESRITE
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=X,
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®2 ZHICPFRBKFSIE) LIABEABIEMEINT XEMERBEDITER (n=1099)

Table 2 The results of generalized linear model of CPF exposure levels during pregnancy and neonatal anthropometric indices (n=1099)

7B ( ) 21K (Total) B3% (Boy) ¥ (Girl) ThZTEEE (Unadjusted model)
I Item

b (95%Cl) P Ppgixs b (95%Cl) P b (95%Cl) P b (95%Cl) P
g?rﬁ{fiht 36.835 (-28.259~101.929) 0.267 0.605 47.608 (-48.244~143.460) 0.330 28.795 (-58.138~115.728) 0.516  5.203 (-95.388~105.795) 0.919
i:’;h -0.238 (-0.601~0.126) 0.200 0.088 -0.476 (-0.983~0.031) 0.066  0.009 (-0.513~0.001) 0.972 -0.073 (-0.610~0.464) 0.789
<H ) 0.059 (-0.164~0.283) 0.603 0.748 -0.009 (-0.336~0.318) 0.957  0.127 (-0.177~0.430) 0.413  0.059 (-0275~0.393) 0.730
Head circumference
BMI 0.270 (0.053~0.486) 0.015 0.033 0.443 (0.138~0.748) 0.004 0.110 (-0.195~0.415) 0.479  0.045 (-0.279~0.368) 0.787
PI 0.062 (0.012~0.112) 0.016 0.013 0.111 (0.043~0.179) 0.001  0.015 (-0.059~0.089) 0.685 0.103 (0.002~0.203) 0.855
EXLRE

-0.355 (-1.870~1.161) 0.646 0.408 0.109 (-0.505~0.724) 0.727  0.545 (-0.365~1.456) 0.241 0.128 (-0.351~0.608) 0.560

Macrosomia

UF] BAEEERER | ZAFR. Z2H1 Ml KEFWN. ZEFH. ZHTRER. #E)VE5) 2B BRUNRZEIER (5! xTCPy K)o

[Note] The models are adjusted for maternal age, pre-pregnancy BMI, household annual income, maternal education, smoking during pregnancy,

newborn’s sex, pregnancy week, parity, and interaction (sexxTCPy level).
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AR P 2K E TCPy, REAFAR MK
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