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Abstract: Objective To examine the correlation between exposure to polycyclic aromatic hydrocarbons (PAHs) and pla-
cental mitochondrial DNA (mtDNA) copy number among pregnant women, so as to provide the evidence for evaluation
of potential effects of PAHs exposure during pregnancy on offspring health. Methods A total of 200 pregnant women
delivered at a tertiary hospital in Urumqi City during the period from January to October 2019, and their newborns
were recruited, and grouped according to the time of delivery, including the heating group [delivery during the heating
period (from January to April) | and the non—heating group [delivery during the non—heating period (from July to Octo-
ber) |. Subjects ' age, ethnicity, educational level and type of home heating were collected, and the total concentration of
16 PAHs was determined in the blood samples of pregnant women and their babies using gas chromatography—mass
spectrometry. Placental DNA was extracted, and placental mtDNA copy number was measured using real-time fluores-
cence quantitative PCR assay. In addition, the correlation between PAHs concentration and placental mtDNA copy num-
ber was examined using the Spearman rank correlation analysis. Results There were 100 subjects in the heating

group, which had a median age of 29 (interquartile range, 3) years and had a mean gestational age of (275.06+0.72)
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days, and there were 100 subjects in the non—heating group, which had a median age of 29 (interquartile range, 4)
years and had a mean gestational age of (276.82+0.66) days. The total concentration of PAHs in the blood of pregnant
women [15.71 (4.30) vs. 12.98 (5.49) pg/L; P<0.05], the total concentration of PAHs in neonatal blood [ 14.29 (4.25)
vs. 11.24 (5.09) pg/L; P<0.05] and the placental mtDNA copy number [4.67 (1.18) vs. 4.51 (0.62); P<0.05] were all
higher in the heating group than in the non—heating group. Spearman rank correlation analysis revealed that the total
concentration of PAHs in the blood of pregnant women and neonates was positively correlated with placental mtDNA
copy number (r=0.240, P=0.001; r=0.273, P<0.001), and the total concentration of PAHs in the blood of pregnant
women was positively correlated with the placental mtDNA copy number in the heating group (r=0.245, P=0.014),
while the PAHs concentration in the neonatal blood was positively correlated with the placental mtDNA copy number in
the non-heating group (r.=0.292, P=0.003). Conclusions Exposure to PAHs positively correlates with placental mtDNA

copy number among pregnant women, and there is a correlation between maternal exposure to PAHs and neonatal oxida-

tive stress.
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Table 1 Comparison of basic conditions of pregnant women between the heating group and the non—heating group (n=100)

T H Item KWZIZH Heating group ORI UHPE P{E
Non—heating group
7B/ K Gestational age/d * 275.06+0.72 276.82+0.66 -1.816 0.071
AEWR1% AgelYear 2510 0.285
15~ 7 (7.00) 12 (12.00)
25~ 89 (89.00) 81 (81.00)
35~44 4 (4.00) 7 (7.00)
FLii% Ethnicity 1.802 0.179
DU Han 95 (95.00) 90 (90.00)
/BEC IR Minority 5 (5.00) 10 (10.00)
SCABFREE Educational level 0.648 0.723
/NFE L LLF Primary school and below 1 (1.00) 2 (2.00)
rh2ZMiddle school 17 (17.00) 14 (14.00)
K4 KV I Diploma and above 82 (82.00) 84 (84.00)
FRERME 73 Type of home heating 1.354 0.508
R R Centralized heating 97 (97.00) 99 (99.00)
JRILHURE Coal warming 2 (2.00) 1 (1.00)
F1 7 HUBE Electricity heating 1 (1.00) 0 (0)
T JA 5 10 Smoking status of husband 0.209 0.648
75 No 70 (70.00) 67 (67.00)
J& Yes 30 (30.00) 33 (33.00)

T a TR R Hxesiiid, AR HEBCSR A GE; HABITY R (%) ik, AELERE @ 5% . Note: a, described with x+s, and com-

pared by ¢ test; other items, described with n (%), and compared by chi-square test.

2.2 Z4a % # A )L PAHs K JEFe 5 & mtDNA #
W& i PAHs SR (14.86+4.12) pg/L,
Bk JLIM PAHs SR EES (12.79£3.50) pg/L, Z1H
I PAHs SR = oL (1=5.417, P<0.001).
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TH 4L (Z=—4275, P<0.001; Z=-3.206, P<
0.001) . REEHIA Z2 01 PAHs BB . #r4E L
PAHs B FE AR 45 mtDNA $5 D188 vy 1 A R 1 30
4 (P<0.05). Wk 2.

2.3 2 PAHs B RE 5 5% mtDNA # N 46948 %
WA ZE I RUGE A LI PAHs BUHR FEH 516 4
mtDNA #5 D10 & 1E A % (n=0.240, P=0.001; r=
0.273, P<0.001). RBEHIAHZ10 PAHs Sk
% mtDNA #5 DUEC IEAH G (1.=0.245, P=0.014);
FrAz LI PAHs SV EE 568 mtDNA # DUECTCAH G
PE (r=0.147, P=0.143). AEREEHAA 1N PAHs &
W E 568 miDNA #5 DU A X (n=0.137, P=
0.175); A LI PAHs SR EE 5% mtDNA $5 1
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BORIEAX (r.=0.292, P=0.003).

xR 2 RBEAGAAERBEHIZL M PAHs Y BEEAIG AL miDNA 5 0UEULE (M (Qr), n=100]
Table 2 Comparison of blood PAHs levels and placental mtDNA copy number between the heating group and the

non—heating group [M (Qxr), n=100 ]

T H Ttem KWEIAZ Heating group AERBE ]2 Non—heating  group AL P{H
PAHs/ (pg/L)
Z{1 Pregnant women 15.71 (4.30) 12.98 (5.49) -5.471 <0.001
Bz L Newborns 14.29 (4.25) 11.24 (5.09) -5.193 <0.001
mtDNA # D EL mtDNA copy number 4.67 (1.18) 4.51 (0.62) 2331 0.020
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