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Impact of maternal exposure to pyrethroid pesticides across pregnancy on leptin in cord blood
of pregnant women in rural areas ZHANG Xiong, SONG Xiao-xiao, XIAO Xia, WU lJie, XU Qing-
hua, MA Rui, LU Yan, ZHANG Chao, JIAN Xiu-gui, LI Yu-ping, LI Yan (School of Public Health,
Kunming Medical University, Kunming, Yunnan 650000, China)

Abstract:

[Background] Leptin can affect early-stage weight gain in infants, and pyrethroid pesticide
exposure during pregnancy can affect birth weight in newborns.

[Objective] This study aims to investigate the impact of maternal non-occupational exposure to
pyrethroid pesticides during whole pregnancy on fetal cord blood leptin levels.

[Methods] A total of 566 mother-infant pairs were included into current study from a prospective
birth cohort in rural Xuanwei, Yunnan, China from January 2015 to July 2018. In each trimester
of pregnancy the participated women were asked to complete a questionnaire survey and their
urine samples were collected, and the cord blood samples of newborns were also collected
after delivery. Pyrethroid metabolites such as 3-phenoxybenzoic acid (3-PBA), 4-fluoro-3-

BIEEE
Z=5%, E-mail : yanli20021965@22cn.com

ferEE#H
FlzE s
Weks B EA
RHEBH

BRI
TR
2019-11-22
2020-02-28

XERS 2095-9982(2020)04-0321-06
RESDFES R12
XETRERS A

10|

K, REH, HE, . RNQAZZ2EeE
PR EEX R AR B X B ME R KFH
#m L] FES5IRWEY, 2020, 37 (4) :
321-326.

> A5 E

www.jeom.org/article/cn/10.13213/j.cnki.jeom.2020.19803

Funding
This study was funded.

Correspondence to
LI Yan, E-mail: yanli20021965@22cn.com

Ethics approval Obtained
Competing interests None declared
Received 2019-11-22

Accepted 2020-02-28

»>To cite

ZHANG Xiong, SONG Xiao-xiao, XIAO Xia, et
al. Impact of maternal exposure to pyrethroid
pesticides across pregnancy on leptin in cord
blood of pregnant women in rural areas[J].
Journal of Environmental and Occupational
Medicine, 2020, 37(4): 321-326.

> Link to this article
www.jeom.org/article/en/10.13213/j.cnki.jeom.2020.19803

www.jeom.org



322 ﬁ-&#ﬂ‘!&(&% | Journal of Environmental and Occupational Medicine | 2020, 37(4)

phenoxybenzoic acid (4-F-3-PBA), and (2, 2-dibromovinyl)-2, 2-dimethyl-cyclopropane-1-carboxylicacid (DBCA) in urine samples were
measured by high performance liquid chromatography-tandem mass spectrometry. Leptin in cord blood samples was tested by ELISA.
Based on the levels of 3-PBA, 4-F-3-PBA, and DBCA, the study subjects were divided into undetected group (<LOD), low exposure group
(LOD-Ps, of detected level), and high exposure group (>Ps, of detected level); based on the detection state of pyrethroid metabolites in
urine samples of three pregnant stages, the study subjects were divided into three groups: negative during pregnancy; positive in any one
trimester; positive in any two trimesters; positive in all trimesters. Multiple linear regression analysis was used to explore the impacts of
exposure levels of pyrethroid metabolites during pregnancy on leptin in cord blood.

[Results] During whole pregnancy, the 3-PBA, DBCA, and 4-F-3-PBA median concentrations were 0.413-0.459, 0.964-1.431, and 0.310-
0.394 ug-g™ (in creatinine), respectively, and the leptin median concentration was 3.936 pg-L™. DBCA exposure level in the third
trimester [b(95% Cl)=0.006 (0.001-0.010)] was positively correlated with leptin concentration. BDCA low exposure level (b=0.104, 95% CI:
0.015-0.194, P=0.023) and high exposure level (b=0.136, 95% CI: 0.005-0.266, P=0.042) in the first trimester were positively correlated
with leptin concentration. 4-F-3-PBA low exposure level in the second trimester (b=0.084, 95% CI: 0.001-0.167, P=0.048) and high
exposure level in the first (b=0.078, 95% CI: 0.006-0.150, P=0.034), second (b=0.114, 95% CI: 0.030-0.198, P=0.008), and third (b=0.092,
95% Cl: 0.003-0.181, P=0.043) trimesters were positively correlated with leptin concentration. The levels of 4-F-3-PBA in the groups
with positive pyrethroid metabolites in any one trimester, any two trimesters, and three trimesters were positively correlated with
leptin concentration (b=0.108, 95% CI: 0.028-0.189, P=0.008; b=0.096, 95% C/: 0.007-0.185, P=0.035; b=0.164, 95% C/: 0.051-0.277,
P=0.004).

[Conclusion] Prenatal pyrethroid pesticide exposure among mothers in rural areas may increase the leptin levels in cord blood of fetuses.

Keywords: pregnancy; infant; pyrethroid pesticide; leptin; cord blood
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TRAPTM LC/MS/MS System fi1 3 ¥ (AB SCIEX 2 &,
EE) WNMBFRFELERAGRHE~Y3-XEE
& B E2 (3-phenoxybenzoic acid, 3-PBA). 4- & -3- X
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0.09ug-L* KA K0107 EFIRXFIE (Merck 28], EE)
KR 79 540 mm B9 BT L3 Fe S BTN E FREEANLETES
1.4.2 N KRBT mAE SR B -80°CBR R 7k FEEX
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RAZTEELRNIED T ZRHR. P EAFBRHEA 3 Fhid
BROFEERRARE~MREKTFHNFMERKRE
RIXEX, KI87KHE a=0.05,

2 #R
2.1 HARIKREEAORRHE
566 B2 IARER 7 (25.0845.09) %, ZHAIEE
79 (10.33%3.33) kg, 73 MBS Z A /9 (39.13+1.60) /A,
Hithtt s AOFRFER R 1o
2.2 ZHAREIBRRFEE R R H =i S,
ZAFRIERS, ZEAREFIURRFEELXE RN
151 7= 4 3-PBA. DBCA #[] 4-F-3-PBA BY#0 HH R AN # H Ik
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®1 ARAWRHEESAOFHIE (n=566)

Table 1 Socio-demographic characteristics of the study subjects

485 A# MIEREE /%
Group Number Proportion
R % (Ethnic group)
X (Han) 479 84.6
LE R (Minority) 87 15.4
SHEIZE (Education)
INE LU (Primary school and below) 186 33.3
#IshEe\l (Middle school) 425 52.5
B /IR RE/ &R/ %) ML 131 162
High school/technical school and above
B2\l (Occupation)
%51 (Farmer) 456 80.7
JEZ R (Others) 109 19.3
Za 2 HA BMI/kg-m” (BMI in the first trimester)
<18.5 67 12.3
18.5~ 371 68.2
24.0~27.9 106 19.5
Bax (Parity)
£ 1) 182 33.6
Eh ) 259 47.8
E=RRUE (>3) 101 18.6
AR EF T (Delivery)
IR (Natural labor) 273 48.8
EZ|'= = (Caesarean section) 408 51.2
ZRBARPEDEARE
Secondhand smoke exposure at home in the first trimester
% (No) 399 71.0
2 (Yes) 163 29.0
ZHEAKPREE ARIE
Secondhand smoke exposure at home in the second trimester
% (No) 389 68.8
2 (Yes) 176 31.2
ZIEAK PR EE ARIE
Secondhand smoke exposure at home in the third trimester
% (No) 382 68.7
2 (Yes) 174 313
KEFUN / 7t (Household annual income/yuan)
<20000 319 59.2
20001~40000 94 17.4
40001~ 126 23.4

2.3 #HE)LFFFLERRERE

566 & #4) LT IME RN R ERESEE /9 0.120~
26.501 gL, B K 9 3.936 pg-L?, Py M Pys 0 B A
1.751pg-L* #1 8.526 pg-L
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Table 2 Detection levels of pyrethroid pesticide metabolites in the first, second, and third trimesters of women in rural Xuanwei, Yunnan

54 RMAH R /% RUARE (Level) , ,
Group Number of subjects Positive rate Pos’ Pso’ Prs’ Max’
3-REEXKHER (3-PBA) 0.493 0.612
Z2 B3 HA (First trimester) 566 72.8 0.251 0.459 1.039 32.612
Zarh A (Second trimester ) 534 71.6 0.183 0.455 8.878 23.958
Z2fHA (Third trimester) 535 69.3 0.219 0.413 1.016 22.294
ZIR% (DBCA) 2.260 0.105
Z2 22 4R (First trimester) 566 443 0.449 1.286 5.129 171.130
Zzrh#f (Second trimester ) 534 44.4 0.388 1.431 4.679 93.231
ZappHA (Third trimester) 535 42.4 0.341 0.964 4.754 75.081
4- 7 -3- FEEFEAEL (4-F-3-PBA) 0.054 0.945
Za B3 HA (First trimester) 566 46.3 0.169 0.394 0.817 46.813
Zarhff (Second trimester ) 534 47.2 0.162 0.289 0.600 11.410
Zafa A (Third trimester) 535 49.9 0.151 0.310 0.690 28.915
U] a : 1R1E > BRIV LR E T E TS,
[Note] a: Positive is defined as >limit of detection.
2.4 ZEMFEFIEERAGZSZNRENFMEZR  (BE3-PBAFIDBCANARRIZMARRERSHKMER

Al s dCIVEba g

RGN =Y DBCAER N EEKFESE
ZREZIEMX [b (95%C1) =0.006 (0.001~0.010)] ;
3-PBA 0 4-F-3-PBA B B/KF 5 B ME R R ER X EXY

TARITFERE X WK 3.

ARZAI ARG =R EH K FERENZ T
HKERVADITERET | ZFHADBCARBEHKT
(b=0.104, 95%CI : 0.015~0.194, P=0.023) A1 = F E H
7K I (b=0.136, 95%C/ : 0.005~0.266, P=0.042) 1§ 5
ERREZIEEX ; 4F3-PBAREEHZRHIKFE
(b=0.084, 95%Cl : 0.001~0.167, P=0.048) M= ==
%= B #A (b=0.078, 95%CI : 0.006~0.150, P=0.034). %2
th #f (b=0.114, 95%CI : 0.030~0.198, P=0.008). Z R
#A (b=0.092, 95%Cl : 0.003~0.181, P=0.043) 7/KF1Y5
ERREZIEAX ; 3-PBARREAH/KFY S FFIE
FRETLX. K4,

2.5 ZHMNMREBEXRRAZRBENHFMERK
BN Z &R 5

P3N ROEHARNSR, 11 2HKH
A2 NMNZHK H A3 N2 HIH H 4H 4-F-3-PBA
WHKFEERRKEZIEMEX (b=0.108, 95%C :
0.028~0.189, P=0.008 ;b=0.096, 95% C/ :0.007~0.185,
P=0.035 ; b=0.164, 95% Cl : 0.051~0.277, P=0.004),

RETHEXR. &S5,

K3 ZHPRRBEER RGN =YK HFMERRE
At s kA CEIEb pii
Table 3 Multiple linear regression analysis on association
between pyrethroid pesticide metabolites during pregnancy
and leptin in cord blood?

5348 (Group) b 95%Cl t P

3-FEEFHE (3-PBA)

Z2 B3 HA (First trimester) 0.009 -0.004~0.022 1.360 0.174

Zahiff (Second trimester ) 0.004  -0.012~0.020 0.440 0.659

Z2fEHA (Third trimester) 0.004 -0.014~0.022 0.410 0.681
ZIR%EL (DBCA)

Z2 B3 HA (First trimester) -0.002 -0.004~0.001 -1.300 0.194

Z=rhff (Second trimester ) -0.002  -0.006~0.001 -1.230 0.219

ZofEHA (Third trimester) 0.006 0.001~0.010 2.560 0.011
4- 7 -3- REELREL (4-F-3-PBA)

Z2 1A (First trimester) 0.006  -0.005~0.016 1.050 0.293

Z=rhf (Second trimester ) 0.017  -0.033~0.068 0.680 0.499

Z=BEHA (Third trimester) 0.018  -0.004~0.039 1.630 0.104
U] a @ REFDIRBRFELERGAR=YIRELZAERIE ; =617

Fie. ZRHABMI ZEILE. HEZE. ZHRPESE ARME.
Rk REBEEE. BR 2B A XNREFRNSFHTE,
[Note] a: The concentrations of metabolites in urine samples are corrected
by creatinine; adjusting for age, BMI in the first trimester, weight
gain during pregnancy, gestational week of birth, secondhand
smoke exposure at home during pregnancy, ethnic group,

education, parity, delivery, and annual household income.
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Table 4 Multiple linear regression analysis on association
between detection levels of pyrethroid pesticide metabolites
during pregnancy and cord blood leptin®

RS ZHREFEXERGZRZENFLEER
RER MY Z &S e
Table 5 Multiple analysis on association between accumulations
of pyrethroid pesticide exposure during pregnancy
and cord blood leptin®

4348 (Group) b 95%Cl t P 9348 (Group) b 95%Cl t P
Z2 2 HA (First trimester) 3- KRR (3-PBA)
3-KEEKEFER (3-PBA) 3INEHARIG A
Group of negative 3-PBA across = = = =
FieH4A (<LoD) - - - - pregnancy
Ty ~ = ~|
1KETEAH (LOD™Pso, low exposure group) 0.030 -0.051~0.111 0.730 0.463 1N AR
S8R (>Pso, high exposure group) -0.017 -0.097~0.064 -0.410 0.684 Group of positive 3-PBA in any one 0.024 -0.113~0.160 0.340 0.735
. trimester
IR%ER (DBCA) e
27 HANY 1 2]
A4 (<LOD) - - - - Group of positive 3-PBAin anytwo ~ -0.006 -0.137~0.125 -0.100 0.923
(RS E4H (LOD~Pso, low exposure group) 0.104 0.015~0.194 2.290 0.023 trimesters
ZRE4A (>Pso, high exposure group) 0.136 0.005~0.266 2.040 0.042 3R A
Group of positive 3-PBA in all three -0.002 -0.134~0.129 -0.040 0.971
F——
4-3-3- FEEFXRER (4-F-3-PBA) trimesters
K& H4E (<LOD) - - - - ZIR%E (DBCA)
1KEEEAH (LOD™Pso, low exposure group) 0.058 -0.014~0.130 1.580 0.114 3ANZEEAM SRk 4R
ZR284H (>Ps, high exposure group) 0.078 0.0060.150 2.120 0.034 Group of negative DBCA across - - - -
pregnancy
Second trimester,
quiﬂ/(_ I ) 1PZHRG A
3-REAEXFR (3-PBA) Group of positive DBCA in any one 0.024 -0.113~0.160 0.340 0.735
KK H4A (<LoD) — _ _ _ trimester
AN LA
RS2 EAH (LOD™Pso, low exposure group) -0.078 -0.158~0.002 -1.930 0.055 2P A
Group of positive DBCA in any two -0.006 -0.137~0.125 -0.100 0.923
BEEE4H (>Ps0, high exposure group) -0.046 -0.127~0.035 -1.120 0.264 trimesters
ZIR%ER (DBCA) 3NZEER HAA
KA (<LoD) _ _ _ Group of positive DBCAinall three  -0.002  -0.13470.129 -0.040  0.971
trimesters
KSR EAH (LOD~Pso, low exposure group) 0.041 -0.042~0.124 0.980 0.329 " .
’ 4-F-3- FEEEPE (4-F-3-PBA)
SEEAH (>Ps, high exposure group) ~ -0.054 -0.136~0.028 -1.290 0.198
® o Neh exposdre grotp 3N BRI A
4- 5 -3- KEE KBS (4-F-3-PBA) Group of negative 4-F-3-PBA across — - — —
AL (<LOD) _ _ _ _ pregnancy
1RO HAE

BT (LOD™Pso, low exposure group) 0.084 0.0010.167 1.990 0.048
BEREL (>Ps0, high exposure group) 0.114 0.030~0.198 2.670 0.008
ZaREHR (Third trimester)
3-REERFER (3-PBA)
KRG H4A (<LOD) - - — —
1KSEEH (LOD~Pso, low exposure group) 0.045 -0.033~0.123 1.140 0.254
S8 (>Pso, high exposure group) -0.024 -0.104~0.056 -0.590 0.553
ZIR%H (DBCA)
KIG 4 (<LoD) - — — —
BT (LOD™Pso, low exposure group) 0.010 -0.0750.096 0.240 0.811
BEEE4H (>Ps0, high exposure group) 0.064 -0.017~0.145 1.550 0.122
4- 71 -3- KA EZX PR (4-F-3-PBA)
KiQH4R (<LoD) — — — —
{££25E4H (LOD~Pso, low exposure group) 0.081 -0.003~0.165 1.890 0.059
S554H (>Ps0, high exposure group) 0.092 0.003~0.181 2.030 0.043

Group of positive 4-F-3-PBA in any 0.108
one trimester

2 ZRHRG
Group of positive 4-F-3-PBA in any 0.096
two trimesters

3MRZEPRIHA

Group of positive 4-F-3-PBA in all 0.164
three trimesters

0.028~0.189  2.600  0.008

0.007~0.185 2.120 0.035

0.051~0.277  2.860  0.004

U] a @ IREFIBRBRFEERRGAHE=YREZANERLE ; 2617
Fie. ZRHABMI ZHIEE. BAEZE ZRARKPERE ARME.
Rk RHERE. BBR. 2 ARNREFRANENZE,

[Note] a: The concentrations of metabolites in urine samples are corrected

by creatinine; adjusting for age, BMI in the first trimester, weight
gain during pregnancy, gestational week of birth, secondhand
smoke exposure at home during pregnancy, ethnic group,
education, parity, delivery, and annual household income.

[F] a . REPIIRRBEEXRALE=YREZSNERE ; 2617
Fie. Z2HsmI ZEIEE. B4AZE ZIARPESE ARE.
Rik. RHEEE. BR. 2B RANKEFRNENTE,

[Note] a: The concentrations of metabolites in urine samples are corrected

by creatinine; adjusting for age, BMI in the first trimester, weight
gain during pregnancy, gestational week of birth, secondhand
smoke exposure at home during pregnancy, ethnic group,
education, parity, delivery, and annual household income.

3 itig

PR REEARAEERENESNE, 2T&
HERERE, SAREREANR) L BEENE—ER,
PR 3-PBA. 4-F-3-PBA #1 DBCA {E N IABR R AR R
HARBNEYINEFE T 2N, RARER
ETRZRHA3-PBAKHE T KERRS T H AR i
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XZ 139 0.338 ug-g ¥, Z2BEHA 3-PBA 1 HY Y 3 7K
TRFLLZR (0.68ug-g?) BALIA (2.03 pg-g™) O KA
X, AHf 53 22 B H DBCA R T30 (1.22 pg-g?)
AL (114pgg™) ¥ RN, ASHf @I 40N 22
B . BEERRRAE AP IABR R G BE KR 2RI = 47K
P EELZZIARARERNR, seBELE T EEL
DHERERERS

DEYRRANBEETHREHERA (BT
PABR R HEE X RN —H) g/ R IEFERR
BV, BE—MARERTaENBRAZREKTS
JIEERKFEZERXY, BEMNFIARERE
TomEX TR RREELERAGBESHe11%
FHMmBERERSIERX Y, AHRFELNEZ2ER
FRIMBR R GRS R AR LG ™=, DI EXTHE) LBF M
BERKFENFM, LI AR INbR R FE K A 25
=4 DBCA KSR MERREZIEEX, R HE
EERIZ W EH B B, 3§ = =i H kK E
HITHHMRE LI, TR RHADBCARBEAN SR
BHKFE AL MIATME R RE ; 4-F-3-PBAZFHAES
BEHKFAIASKRMERKE, SRBHKFEERR.
. YRR ERIMERIRE, 187K 4-F-3-PBAKFESHT
MERREZLZEXR. XSHYIER " ZBHLE
El)IXE—K, EEY, ZARERERTRREFE 1M
HAtQ W 4-F-3-PBAZR S S L) LF MME EKFE, 1=
TEEEMRBEEIERRAGRE ™Y 4-F-3-PBARY
RAGBBESASHMERKT, 4-F-3-PBAEARRSE
HEEXRANETERE™Y, ZEZHHREEEPIZ
RABEA M FREELHES. A, BINZH
PAEZREBRFREFERRAGZHMEENESE, U
REIERR) LAV BR

AR R B F PR TE T 045 1% 1T B XS 52 0 B i &
FREFEZRRZEABLE, WERHRESEX
BRPARE. BEEF. BIMIBGREELERBAEE
RENF =, ATEERFEPHBIRMAE DR, K
BZE. &, BT 1 AERRNERAR LD
HIMRE, HE—TEFEo

SE R

[1] &R, KR, BN, F. ERERERCSHPNBEEE
B L. PEEMEES D FEYMFR, 2009, 25 (10) :
896-902.

[ 2] KARAKOSTA P, CHATZI L, PLANA E, et al. Leptin levels

in cord blood and anthropometric measures at birth : a
systematic review and meta-analysis [J] . Paediatr Perinat
Epidemiol, 2011, 25 (2) : 150-163.

[3] DING GD, CUI C, CHEN LM, et al. Prenatal exposure to
pyrethroid insecticides and birth outcomes in Rural Northern
China [J] . J Expo Sci Environ Epidemiol, 2015, 25 (3) : 264-270.

[4] HISADA A, YOSHINAGA J, ZHANG J, et al. Maternal
exposure to pyrethroid insecticides during pregnancy and
infant development at 18 months of age [J] . Int J Environ
Res Public Health, 2017, 14 (1) : 52.

[5] HUANG J, ESKENAZI B, BORNMAN R, et al. Maternal
peripartum urinary pyrethroid metabolites are associated
with thinner children at 3.5 years in the VHEMBE birth
cohort (Limpopo, South Africa) [J] . Environ Epidemiol,
2018, 2 (3) : e026.

[6] REPA. BERZEENEMERBESERENBIFAR D] . M
M HIKRE, 2013,

[7] SVINGEN T, RAMH@J L, MANDRUP K, et al. Effects on
metabolic parameters in young rats born with low birth
weight after exposure to a mixture of pesticides [J] .
Scientific Reports, 2018, 8 : 305.

[ 8] ZHANG J, HISADA A, YOSHINAGA J, et al. Exposure to
pyrethroids insecticides and serum levels of thyroid-related
measures in pregnant women [J] . Environmental research,
2013, 127 (11) : 16-21.

(9] F5/N\E, #BEAX, SREE, F. SAMBRREERKAE
BX15 4 MELBNEM ] . BEMR, 2011, 40
(6) : 693-697.

[10] XUE Z, LI X, SU Q, et al. Effect of synthetic pyrethroid
pesticide exposure during pregnancy on the growth and
development of infants [J] . Asia Pac J Public Health, 2013,
25 (4 Suppl) : 725-79S.

[11] KIM S, PARK J, KIM HJ, et al. Association between several
persistent organic pollutants in serum and adipokine levels
in breast milk among lactating women of Korea [J] . Environ
Sci Technol, 2015, 49 (13) : 8033-8040.

[12] KEN DECLERCK, SYLVIE REMY, CHRISTINE WOHLFAHRT-
VEJE, et al. Interaction between prenatal pesticide exposure
and a common polymorphism in the PON1 gene on DNA
methylation in genes associated with cardio-metabolic
disease risk—an exploratory study [J] . BioMed Central,
2017, 9 (1) : 35.

(RXXYREE 7R ; 4R4E © PRI ; XY SBR)

www.jeom.org



