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Relationship between polycyclic aromatic hydrocarbons loads of pregnant women and
newborns in a Class-A tertiary hospital in Urumqgi ZHANG Lu-yi*?, LI Xin®®, LU Ying**? (1.a.School
of Public Health b.Central Laboratory, Xinjiang Medical University, Urumgi, Xinjiang 830001,
China; 2.School of Public Health, Hainan Medical College, Haikou, Hainan 571199, China)
Abstract:

[Background] Polycyclic aromatic hydrocarbons (PAHs) pollution is a serious problem in Urumgi.
Most studies determine environmental PAHs, and there lacks population studies, especially on
the exposure of mothers and infants to PAHs.

[Objective] This study aims to evaluate the PAHs loads of pregnant women and their newborns,
and to explore the relationship between them.

[Methods] From January 1 to December 31, 2019, a total of 200 pregnant women who
delivered in a Class-A tertiary general hospital in Urumgi were enrolled in the study. Their
peripheral venous blood samples (n=200) and their newborns’ cord blood samples (n=200) were
collected to detect 16 kinds of PAHs (naphthalene, acenaphthylene, acenaphthene, fluorene,
phenanthrene, anthracene, fluoranthene, pyrene, benzo[a]pyrene, chrysene, benzo(g, h, ilpyrene,
benzo[alanthracene, benzo[b]fluoranthene, benzo[k]fluoranthene, indeno[1, 2, 3-cd]pyrene, and
dibenzo[a, hlanthracene) by gas chromatography-mass spectrometry. Spearman rank correlation
analysis was used to analyze the correlation of PAHs exposure levels in pregnant women and
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their newborns.

[Results] Among the selected 16 PAHs in maternal peripheral venous blood, acenaphthene and chrysene had the highest positive rates
(both 95.5%), followed by benzo[a]pyrene, fluorene, and phenanthrene (all 94.5%), and the lowest was benzo[a]anthracene (83.0%);
acenaphthene had the highest maximum concentration, followed by fluorene, and indeno[1, 2, 3-cd]pyrene had the lowest (23.39,
13.36, and 0.99 pg-L*?, respectively); acenaphthene had the highest median concentration (M), followed by fluorene, and pyrene had
the lowest (5.48, 3.05, and 0.14 pg-L™, respectively). Among the selected 16 PAHs in neonatal umbilical cord blood, naphthalene had
the highest positive rate, followed by acenaphthene, and benzo[b]fluoranthene had the lowest (97.5%, 96.0%, and 79.0%, respectively);
acenaphthene, fluorene, benzo[g, h, ilpyrene had the highest maximum concentrations (10.11, 9.97, 0.91 ug-L?, respectively);
acenaphthene, fluorene, and benzo[a]pyrene had the highest median concentrations (M) (4.55, 3.23, 0.08 ug-L™, respectively). The
minimum concentration of acenaphthylene was lower than 0.01 pg-L™. Benzo[k]fluoranthene and fluorene concentrations in the cord
blood of newborns were correlated with the concentrations in the peripheral venous blood of pregnant women (r=0.206, r=0.162, P < 0.05).

[Conclusion] A variety of PAHs are detected in the blood of pregnant women and newborns in Urumgi, and there are weak correlations
between pregnant women and their newborns, suggesting that the PAHs exposure of pregnant women may cause PAHs loads in

newborns and affect their health.

Keywords: polycyclic aromatic hydrocarbons; pregnant woman; newborn; benzo[a]lpyrene; benzo[k]fluoranthene; fluorene
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Figure 1 Total ion chromatograms of 16 polycyclic aromatic hydrocarbons
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EEtERIMERETF 01wl EBRER/IMESIE  XWE24 | FiE) LFFMPEH kKB, 52~
1.24pgl", BFBRZ UM 14T PAHs Y1 %K. T SMNEERBX DX BREME X (r=0.206, r=0.162, P<

1o

0.05), FHXXR K 2,
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Table 1 Concentrations of 16 PAHs in maternal peripheral venous blood and neonatal cord blood (n=200)

Zaz43 (Preghant woman) 4 )|, (Newborn)
A4 (Compound) ffﬁHj"I'%}R RE/ l(ugi'l) ; @ﬁ%)ﬂ RE/ A(ug-L’l) B}
Positive Concentration/ (ug-L™) Positive Concentration/ (ug:L™)

n % M (Pas, Pss) SBEl (Range) n % M (Pss, Pys) SBE (Range)
j& (Acenaphthene) 191 95.5 5.48 (4.36, 7.13) 1.24~23.40 192 96.0 4.55 (4.04, 5.45) 1.24~10.10
j&/% (Acenaphthylene) 175 87.5 0.30 (0.13, 0.97) 0.01~2.84 162 81.0 0.24 (0.11, 0.46) <0.01~2.84
& (Anthracene) 174 87.0 0.43 (0.24, 0.79) 0.02~6.66 165 82.5 0.31(0.15, 0.62) 0.01~3.70
%3t [a] B (Benzo[a]anthracene) 166 83.0 0.55 (0.14, 1.11) 0.01~3.17 178 89.0 0.35 (0.10, 0.72) 0.01~2.45
3 [a] & (Benzo[a]pyrene) 189 94.5 0.31 (0.08, 0.70) 0.01~3.80 185 92.5 0.08 (0.07, 0.22) 0.01~1.15
%3 [b] & (Benzo[b]fluoranthene) 176 88.0 0.23 (0.1, 0.54) 0.01~7.96 158 79.0 0.11 (0.07, 0.24) 0.01~0.99
%3 1g, h, i1 tE (Benzolg, h, ilpyrene) 180 90.0 0.27 (0.21, 0.35) 0.01~1.25 186 93.0 0.26 (0.13, 0.30) 0.01~0.91
ZFF [k] XA (Benzo[klfluoranthene) 173 86.5 0.35 (0.24, 0.57) 0.01~1.70 162 81.0 0.30 (0.24, 0.38) 0.01~1.42
i (Chrysene) 191 95.5 0.31 (0.26, 0.58) 0.09~1.74 186 93.0 0.26 (0.20, 0.44) 0.01~1.74
Z#¥[a, h] & (Dibenzo[a, hlanthracene) 174 87.0 0.19 (0.11, 0.49) 0.01~1.42 166 83.0 0.14 (0.11, 0.24) 0.01~9.51
& (Fluoranthene) 185 925 0.34 (0.32, 0.45) 0.01~5.49 183 91.5 0.34 (0.22, 0.47) 0.01~3.46
% (Fluorene) 189 94.5 3.05 (0.88, 7.24) 0.01~13.40 183 91.5 3.23 (1.34, 6.88) 0.02~9.97
g [1, 2, 3-cd] E (Indenol[1, 2, 3-cd]pyrene) 174 87.0 0.25 (0.20, 0.51)  <0.01~0.99 169 84.5 0.24 (0.19, 0.32) 0.01~1.00
% (Naphthalene) 183 91.5 0.46 (0.29, 0.80)  <0.01~6.23 195 97.5 0.42 (0.24, 0.76) 0.01~1.60
JE (Phenanthrene) 189 94.5 0.36 (0.21, 0.69)  <0.01~7.57 183 91.5 0.41 (0.22, 0.65) 0.03~2.88
tE (Pyrene) 172 86.0 0.14 (0.10, 0.62) 0.01~9.20 163 81.5 0.14 (0.09, 0.26) 0.01~1.25
&1t (Total) — - 15.60 (13.20, 18.30)  7.33~34.10 — - 13.00 (13.20, 18.30)  7.33~34.10

K2 SEAFHZES~EINEEIKMANFTE) LBF M PAHs Spearman #ABX DR (r)

Table 2 Results of Spearman rank correlation analysis of polycyclic aromatic hydrocarbons in maternal peripheral venous blood and

neonatal cord blood (r;)

TRk MR S

Compound in the venous blood of pregnant women

& (Anthracene)

ZAF [a] B (Benzo[a]anthracene)

%3 [a] EE (Benzo[a]pyrene)

F 3 [b] & (Benzo[b]fluoranthene)

X3 (g, h, 1T (Benzolg, h, ilpyrene)
3 [k] ¢ & (Benzo[k]fluoranthene)

7 (Chrysene)

Z &+ [a, h] & (Dibenzola, hlanthracene)
& (Fluoranthene)

% (Fluorene)

B3 [1, 2, 3-cd] EE (Indeno[1, 2, 3-cd]pyrene)
% (Naphthalene)

3E (Phenanthrene)

Tt (Pyrene)

#4E )L (Newborn)
=3 B EH o] & K3 ol B FHlg, h, ¥ EH KRR
Acenaphthene Anthracene Benzo[a]anthracene Benzo[a]pyrene Benzolg, h, ilpyrene Benzo[k]fluoranthene
0.164" -0.009 0.038 0.070 -0.025 -0.055
-0.007 0.097 0.013 -0.094 0.005 -0.150"
0.108 0.013 0.195" 0.017 -0.047 -0.036
0.083 0.152" 0.189™ 0.031 -0.178" 0.139"
0.058 -0.029 -0.022 -0.048 0.080 0.016
0.093 0.033 0.048 0.092 0.070 0.206™"
-0.014 0.091 0.046 0.149° -0.055 0.073
0.073 0.005 0.005 0.058 0.024 0.079
0.120 0.047 -0.079 -0.091 0.104 -0.001
-0.043 -0.148" -0.116 -0.057 0.144" 0.017
-0.008 0.119 0.120 -0.015 -0.075 -0.056
0.012 -0.018 -0.118 -0.084 0.134 -0.031
-0.033 0.064 0.044 0.163" -0.073 0.117
0.271"" 0.051 0.026 0.135 -0.067 -0.002
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GR2

B AT — FE)L Mewbor) - _ -
Compound in the venous blood of pregnant women ] &3 la, B % B (1, 2, 3-cd EE = aF ke

Chrysene Dibenzo[a, h]anthracene Fluorene Indene[1, 2, 3-cd]pyrene Naphthalene Phenanthrene Pyrene

& (Anthracene) 0.070 0.063 -0.037 0.078 -0.001 0.009 0.162"
ZKH [a] & (Benzo[alanthracene) -0.018 0.082 -0.004 0.056 -0.070 -0.035 0.020
¥ [a] EE (Benzo[a]pyrene) 0.055 0.056 -0.105 0.081 -0.280"" 0.076 0.023
F3f [b] RE (Benzo[b]fluoranthene) 0.081 0.093 -0.094 0.121 -0.268"" 0.095 0.096
¥t [g, h, i1 (Benzolg, h, ilpyrene) 0.046 -0.100 0.166" -0.001 0.011 0.074 -0.082
I (k] RE (Benzo[k]fluoranthene) 0.107 0.132 -0.072 0.122 -0.045 0.076 0.086
7& (Chrysene) 0.019 0.025 -0.100 -0.064 0.030 -0.094 0.054
Z%3¥[a, h] & (Dibenzola, hlanthracene) -0.087 -0.045 -0.171" 0.181" 0.043 0.189" 0.123
7% (Fluoranthene) -0.100 -0.157" 0.049 -0.095 -0.026 0.048 0.189"
% (Fluorene) -0.022 -0.068 0.162° -0.093 0.221" -0.074 -0.077
EnFF (1, 2, 3-cd] EE (Indenol1, 2, 3-cd]pyrene) 0.108 0.124 0.019 0.001 -0.117 0.069 0.015
% (Naphthalene) -0.075 -0.029 0.233" 0.009 -0.033 0.090 -0.188""
JE (Phenanthrene) 0.042 0.121 -0.076 -0.074 0.047 -0.037 -0.078
tE (Pyrene) 0.145" -0.053 0.042 0.044 -0.149" 0.090 0.056

[3E (Note)] * : P<0.05 ; ** : P<0.01o

3 i

A FRIBIE XS B & AT HZE 35N E Bk M Az
4 ) LS ML 16 7 PAHs B E & T, Z2 /=43 50 B &R Bk
I A 16 b PAHs 1 HH 2R 4 83.0%~95.5% ; [k /) = Z5 (10
KM A R iR X 22 43 M %2 = 15 4 PAHs, 12 HZE R
75.1%~97.6% ; Tsang 3 2 40 | &5 78 22 43 15 Fh PAHS,
KWHERII KT 85%, BEH (ol EE. ZFFH [0, ] BHIE
¥ g, h, il BRI HZARK, 39/ 1NVF 5%, MASEARF
X 3T B AHS H RS 1K 94.5%. 87.0%. 90.0%, A<HF
ETAE ) LBF I 16 0 PAHs B9HE HH R 79.0%~97.5%,
FIEE B ROMGRIETHHT A LB M 18 F PAHs, 1%
3 HEM|TF 0%, HRIYEF63%, HFgHiX
100%. AMARIFARPEIF [b] KBV HERR, 7
79.0%, ER 153895 TF 81.0%, M ERS. KHAR
BN E BRRK MRS K EE /) 5.48 (4.36™ 7.13) pg'L?,
4 ) AR ILAR 9 4.55 (4.04~5.45) pgl?, B F &I
HRRER, KARZEFEINEEKMEH o EEEE
770.31 (0.08~0.70) gL, AT EEEM LA EHH
R (0.035pglY), BETELVES P MEXIE
X AREZEFMBEROMLER (555079 0.160 0.22pgLY) o

Lee F B AR LI, RASIRGIES =B PAHSs
SERSSENE. REME. ZIHEEZ PAHs BY
FERFEZ—Y, RMUENARELMRMIRAI F=EXH
bIRE, AERSHRBIEIMASFEFH (1, 2,
3-cd) EE. K3 (g, h, i1 EEREHF [k REHE, 58
AFH=EFWL, EEXRTSEYETY 8, MAL
FREME, HENEHKEAFF, LERSH PM,s

PMy M COFFEISHRYNTEIRESTES, MAL
TR=FRERULETER, HibETFiHE =, BEH
[o] EEE 4 S &R E TG 1Z ™ RS PAHs BIEUR XL,
EIMEF [a] EETE PM,s FBYF YK T Z 5.97 ngm?, &
HIREBMEN L 2RE (1ngm?®) 5& 2, BE KT
MANXZESIHFH PAHs K EBIRTE, MELEF 16
M PAHs B IRE D & IR E 112 PAHs B FIY{ER
9, AEHREEEME Y, Fh, NhERHRER
IS HIRXT I T IR EE ZE %S S PAHs BORE IR A 2,
RIARFZ =R ) L PAHs (R RS 2 fa 7K T BT B
S5ZFITFIFR EEIMFHRERME. FEREE
BRERZEX, AREGMMTRTREH—T R,
A B 53 R A Spearman BB X 2 T 2 = 3 A
ERRKIMANF £ LT MM PAHs B &, 14 ) LEFMAiQ
M BYER 73 PAHs 5 Z2 = 43 5% ok I 7 BY &F 73 PAHs 77
TEHEXXR, B B 75, FEAIULEM, B KA.
B BF (0] B AN, BFF (K KE BFHF [ao] B
“EH o, NENSHEN, KH (g, h, NEEMETFH
(1, 2, 3-cd EE R 6 I 518, 1RIEE FRIBIEMR R
(International Agency for Research on Cancer, IARC)
HMEMNX DT E, BH o BB T 1RBUEY), FH
(] REJE T 2B KR, AR ESERMN
HEILE. B. BTS2, 4 PAHs XA LU N4 IF
4510, eI eI 2. 3R HI PAHs, BB IEE
KEHRMINEREFmz—, BREREEBRPLI L
1.2%~1.8%, RS ERZNUEY ™, XEFRE > H
REMENFREEEIT T HFEIE~. BRM
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MEE, ERYRRE. SR AKETWHAIEFRN~%
M. KARER @ FE)LFIOFEH K KES
B SNEFRK IR F K KEEERX. BFH (K]
WEGEH S MERIFAMNAREFTER, 28NY
FREMIRFEN, BEH KN KEEFEFTETSHE
S ERAES. EEH. BNABRGEERY. BE
H. I RURAE R, BXRHF K KEBTF SIHE
1, ZHRRD AT (k] KB A SR80, STRIE
WME)NRRAEE—TENENX, XEAEGEERUEN
B9 PAHs Y FUE I BA . SEREREERT
FR, RE2EMFRBREEERNLE, WE2ER
HARN—NEERH,

PAHs TESLIR ¥R R A B W IIESE B] LABS #pa &
FrE, fa) LFEE VL BEFI 2R — N ER Y,
BELEFEWHRAIN, FIOTAPAHs S 2B F
STHEMANEE, AT AIFE) LFFMAZ.
FEREMPAHLEZEFEE, MER 14 PAHS RE
ML Z2 =350 B BBk M AR B9 R EE R (U #K. FIt, 5
ER—FRRBHESH) L 2B R EFHSE PAHs (K
FIKFZRIER, REZEZBIIXER, LIBBHE PAHs
2R E) LS.

ZASH 5T 152 PAHs 22 BB 7K SE B9 b F 40 2 By
E&o ERIMNARR, BTN Z2 =43 50 E 7% Bk i X
4 ) LB A 16 7 PAHs B E K FRIAR BRI, %
R R ED B 22 7= 93 FR R PAHs X1 407K T,
B PAHs @R EMERY, (ENRFTISIRE &R,
TARNITEEATH—REEEH=ZFER—FN
BEFEEARFE) EARARIR, FERSETR). K
FR ST 22 P 43 90 B BB Bk I Ke 4 ) LB 0 AP PAHs B 82
KFHTIRAZE, URIT T 23 NE &Rk i A
4 ) LS M PAHs R B2 /KT, B XY RBRAAFIERBR
HA. WA ZEARERRFITRANRIT, S5
A RIERITRE R EEHITRNAR.

AARETR : BEARFTHEFERNE)LIF
AN ZM LR AR, MBZRESHE) LEARNZ
MEZRFIRREFEHFEXXR, RAEFEERE
RRERBOUBISBWME) LEANSIE S IR AEIKE
1@h0, MmsMmETE) LIRER. RZENINT PAHs BEE =8
=% A\ B PAHs BV B 2 m W A 2 B XU B9
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