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The relationship between air pollutants and heavy metal exposure
and the risk of gestational diabetes mellitus, and the potential
mechanisms*
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Abstract: Objective To investigate the relationship between exposure to air pollutants and heavy metals
and the risk of gestational diabetes mellitus (GDM), as well as the potential underlying mechanisms, in order to
provide scientific evidence for the prevention and treatment of GDM. Methods A nested case-control study design

was employed, including 120 pregnant women with GDM from Wuxi People's Hospital between January 2021 and
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December 2023. Each GDM case was matched 1:1 with a healthy pregnant woman based on age and gestational
week at the time of the oral glucose tolerance test. The residential addresses of the participants were collected, and
the concentrations of air pollutants (PM2.5, NO,, SO,, CO, etc.) during pregnancy were assessed using air quality
monitoring data from the Wuxi Environmental Protection Bureau. Heavy metals such as lead, mercury, and cadmium
in the blood of the pregnant women were measured using atomic absorption spectroscopy. Multivariate logistic
regression analysis was performed to evaluate the association between exposure to air pollutants and heavy metals
and the risk of GDM, and to further explore the potential biological mechanisms. Results No statistically
significant differences were found between the study group and control group in terms of registration age, gestational
week at registration, height, parity distribution, or maternal education level (P > 0.05). Statistically significant
differences were observed between the two groups in BMI at registration, systolic blood pressure, diastolic blood
pressure, GCT, fasting plasma glucose, 1-hour postprandial plasma glucose, 2-hour postprandial plasma glucose and
family history of diabetes (P < 0.05). Comparisons of PM2.5, PM10, SO,, NO,, CO, lead, cadmium, arsenic and
mercury levels between the study group and control group all showed statistically significant differences (P < 0.05),
with the study group demonstrating higher levels of these pollutants than the control group. Multivariate logistic
regression analysis indicated that elevated levels of PM2.5 [OAR =1.148 (95% CI:1.005, 1.311) ], PM10 [OAR =1.081
(95% CI: 1.004, 1.165) ], SO, [OAR =1.357 (95% CI:1.049, 1.756) ], NO, [OAR =1.107 (95% CI:1.009, 1.216) ], CO
[OAR =34.509 (95% CI: 2.207, 539.556) ], lead [OAR =1.083 (95% CI:1.004, 1.167) ], cadmium [OAR =6.658 (95% CI:
2.195, 20.192) ], arsenic [OAR =1.878 (95% CI: 1.343, 2.626) ], and mercury [OAR =2.595 (95% CI: 1.389, 4.848) ]
were all risk factors for GDM (P < 0.05). Significant differences were also found between the two groups in HOMA-
IR, CRP, MDA, SOD and GSH-Px levels (P < 0.05). The study group showed higher HOMA-IR, CRP and MDA
levels, but lower SOD and GSH-Px levels compared to the control group. Conclusion Exposure to air pollutants
and heavy metals significantly increases the risk of GDM, likely through mechanisms such as exacerbating insulin
resistance, promoting systemic inflammation, and enhancing oxidative stress.

Keywords: gestational diabetes mellitus; air pollution; heavy metal exposure; insulin resistance; oxidative
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F1 FMAZARLHFEHLER (n=120)

ojneik 29.31£2.79 10.13 £2.12 163.26 +3.74 24.35£2.05 108.56 + 10.36 66.25 +6.91
R ZH 29.47 £2.84 10.09 +2.25 164.12 +3.97 2242 +1.65 103.56 + 10.58 70.35+7.49
t/x*H 0.440 0.142 1.727 8.034 3.699 4.407
P 0.660 0.887 0.085 0.000 0.000 0.000

o) 9.46 +2.16 7.17+038 12.81+041 1003040 105 15 18 102 36 84
XJ REEH 6.14 £ 1.05 441+023 8.82+035 7.72+024 108 12 5 115 40 80
t/xE 15.143 68.067 81.080 54.247 0.376 8.127 0.308
P 0.000 0.000 0.000 0.000 0.540 0.004 0.579
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el 40.03 £ 6.15 65.62 +12.53 12.78 £3.30 45.82£9.25 1.25+0.31
X RRZH 35.16 +5.24 60.85 +10.72 10.15+£2.95 40.32 £8.17 1.02+0.23
t{H 6.603 3.169 6.509 4.882 6.527
P 0.000 0.000 0.000 0.000 0.000

el 60.35 + 12.07 2.11+0.82 15.36 +£3.27 732+1.51
X HRZH 50.18 + 10.59 1.04 +0.51 10.65 +2.11 5.62+1.04
tE 6.938 12.138 13.258 10.157
PAH 0.000 0.000 0.000 0.000

[ 09 437 (51 A K HE N 0.05 , HEBR K HE N 0.10) 258 539.556)]. &% K F 5 [O R =1.083 (95% CI: 1.004,
R PM25 K F B[O R =1.148 (95% CI: 1.005,  1.167)]. 46 /K F £ [ O R =6.658 (95% CI: 2.195,
1.311)]. PM10 /K “F 85 [OR =1.081 (95% CI: 1.004, 20.192)]. i /K F 75 [ O R =1.878 (95% CI: 1.343,
1.165)]. SO, /K *F B [ O R =1.357 (95% CI: 1.049, 2.626)] . FAKFEE[OR =2.595(95% CI: 1.389, 4.848)]
1.756)]. NO, /K F 5 [ O R =1.107 (95% CI: 1.009,  ¥IZA% E GDM kA% (P<0.05). %3,
1.216)]. CO /K F B[O R =34.509 (95% CI: 2.207,

®3 ZERE{Y.ELEREES GODMEEREHE ERZE S Logistic B33 H55

PM2.5 0.138 0.068 4.131 0.042 1.148 1.005 1.311
PM10 0.078 0.038 4.240 0.039 1.081 1.004 1.165
S0, 0.306 0.131 5.417 0.020 1.357 1.049 1.756
NO, 0.102 0.048 4.573 0.032 1.107 1.009 1.216
(6(0] 3.541 1.403 6.372 0.012 34.509 2.207 539.556
i 0.080 0.038 4.306 0.038 1.083 1.004 1.167
i 1.896 0.566 11.216 0.001 6.658 2.195 20.192
fif 0.630 0.171 13.589 0.000 1.878 1.343 2.626
7’ 0.954 0.319 8.947 0.003 2.595 1.389 4.848
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a2l ,SOD \GSH-Px /K HIEF X RELH . WLFe 4,
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215 HOMA-IR CRP/(mg/L) MDA/(pmol/L) SOD/(U/mL) GSH-Px/(U/L)
WITdl 2.51+0.62 2.53 = 1.06 3.06 +0.87 101.85+15.13 0.82 £0.31

X HRZH 1.53+0.51 1.04 +0.52 2.01+0.67 126.70 + 23.53 1.04 +0.21

i 13.372 13.824 10.475 9.731 6.436

P 0.000 0.000 0.000 0.000 0.000
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