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ABSTRACT Objective: To investigated changes in malondialdehyde (MDA), glutathione (GSH), or superoxide dismutase (SOD)
and their relationship with pregnancy outcomes in patients with GDM to evaluate their clinical significance. Methods: The study included
2 groups of pregnant women (GDM and healthy controls). Oxidative stress biomarkers were evaluated by absorbance-based assay, and all
patients' pregnancy outcomes were tracked. Results: In the GDM group, women were older, had a higher prepregnancy weight, a higher
BMI value, delivered at earlier gestational weeks, Women with GDM showed increased levels of MDA and reduced expression levels of
GSH and SOD compared with control group. In the GDM group, MDA levels were negatively associated with prepregnancy weight, and
SOD levels were positively correlated with neonatal birth weight. We found an intensive relationship between SOD content and preterm
birth in the GDM group. Moreover, prepregnancy weight don't associated with GSH and SOD levels. There is no significant difference
between the level of MDA/GSH and neonatal birth weight as well as preterm birth. MDA, GSH, and SOD levels were not associated with
an increased risk of cesarean delivery or PROM. Conclusion: This study indicates there is oxidative stress in GDM. and the changes in
biomarkers we measured are associated with adverse pregnancy outcomes.
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Table 1 Clinical characteristics of pregnant women from the GDM (n = 77) and control (n = 65) groups

Groups Age Prepregnancy weight BMI Gestational weeks at
(year) (kg/m?) delivery(week)
GDM 3132+ 0.53 5649+ 0.95 22.15+ 0.36 3843+ 0.25
Control 28.62+ 0.50 5244+ 0.80 2045+ 0.30 3935+ 0.12
t 3.658 3.170 3.541 3.099
P 0.0004* 0.0019* 0.0005* 0.0024*
22 MARFIHRERBLER 4l 1 pizR, GDM 4 MDA JK-F- I 35 i T IR41((1.16 £
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SBTGIHE L (P>0.05), Wk 2, WELTRIREZE (2.09% 0.06vs.2.3% 0.06 wmol/mL, P < 0.05;
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Table 2 Comparison of pregnancy outcomes between the GDM and control groups, n (%)

Groups Cesarean delivery Macrosomia PROM Preterm
GDM 40 (51.95%) 8(10.39%) 14 (18.18%) 6 (7.79%)
Control 24 (36.92%) 2 (3.08%) 8 (12.31%) 1 (1.54%)
%’ 3214 2.879 0.929 2.941
p 0.073 0.090 0.335 0.086
R=0.04921
P<0.05 R=0.03706
MDA GSH P<0.05
1.54 2.5-
_I_ 204 ——
1.0
1.5
0.5 1.01
0.5
0.0° normal GéM 0.0-

B | GDM A 5%$ 88 4H MDA 7k FEEL
Fig.1 MDA level in serum of GDM and healthy pregnancies
Note: Data are given as the mean + SEM. Statistical significance was
determined using an independent t test. t = 2.643, P= 0.0092.
MDA, malondialdehyde; GDM, gestational diabetes mellitus.
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Fig.2 GSH level in serum of GDM and healthy pregnancies
Note: Data are given as the mean + SEM. Statistical significance was
determined using an independent t test. t =2.321, P=0.0217.
GSH, glutathione; GDM, gestational diabetes mellitus.
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Fig.3 SOD level in serum of GDM and healthy pregnancies
Note: Data are given as the mean = SEM. Statistical significance was
determined using an independent t test. t =2.092, P=0.0397. SOD,

superoxide dismutase; GDM, gestational diabetes mellitus.
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Fig.4 Relationship between MDA, SOD, and GSH levels and prepregnancy weight in the GDM group
FEER TR A R RZRREAAEXS . (a)MDA KFESZFMEEZ F14H% r=-0.3547, P=0.0019,
(b)SOD Kk FE5ZaiikETHREHEEM r=0.1393, P=0.3672, (c)GSH kT E5ZF{EET AR XM r=-0.009502, P=0.9346,
MDA, R = ;SOD, B & X ¥ LB ; GSH, BBLH K; GDM, iHiRHAVER T o

Note: Statistical significance was determined using Pearson correlation coefficient analysis. (a) Relationship between MDA and prepregnancy weight in

the GDM group. r =-0.3547, P=0.0019. (b) Relationship between SOD and prepregnancy weight in the GDM group. r = 0.1393, P=0.3672.

(c) Relationship between GSH and prepregnancy weight in the GDM group. r = -0.009502, P = 0.9346.

MDA, malondialdehyde; SOD, superoxide dismutase; GSH, glutathione; GDM, gestational diabetes mellitus.
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Fig.5 Correlation between MDA, SOD, and GSH levels and neonatal birth weight in the GDM group
FE XD A R RARRFAEXSH, (a)MDA KFESHFEILHEFRETLHRHEXM r=0.1934, P=0.1354,
(b)SOD K F5# 4 JLH EMAERIEMERX r=0.3292, P=0.0311, (c)GSHKFS5HFEILEETIHRMEE M r=0.1482, P=0.2045,
MDA, R =F#;SOD, B L ¥ 5 /LB ; GSH, AR HAK; GDM, $EIRAAHER R o

Note: Statistical significance was determined using Pearson correlation coefficient analysis. (a) The correlation between MDA and neonatal birth weight in

the GDM group. r = 0.1934, P=0.1354. (b) The correlation between SOD and neonatal birth weight in the GDM group. r = 0.3292, P=0.0311.
(c) The correlation between GSH and neonatal birth weight in the GDM group. r = 0.1482, P = 0.2045. MDA, malondialdehyde; SOD: superoxide

dismutase; GSH: glutathione; GDM: gestational diabetes mellitus.
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Fig.6 Comparison of MDA, SOD, and GSH values between term birth and premature birth in the GDM group
IR ST R AAERLR t 438, (a)MDA KFESRF=HTAAEHERME t = 04000, P=0.6906, (b)SOD KFERF=FFEMK t=2.113,P=
0.0407, (c)GSH k5B =RTLAAEAE XM t =1.030, P=0.3064, MDA, W ;SOD, BELY L EE; GSH, ZRtHEAK; GDM, iHIRHAFERTS o

Note: Data are given as the mean = SEM. Statistical significance was determined using an unpaired t test. (a) Comparison of MDA value between term

birth and premature birth in the GDM group. t = 0.4000, P = 0.6906. (b) Comparison of SOD value between term birth and premature birth in the GDM

group. t =2.113, P=0.0407. (c) Comparison of GSH value between term birth and premature birth in the GDM group. t =1.030, P= 0.3064. MDA,

malondialdehyde; SOD, superoxide dismutase; GSH, glutathione; GDM, gestational diabetes mellitus.
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Fig.7 Comparison of MDA, SOD, and GSH values between eutocia and cesarean delivery in the GDM group
B SHTR RS t 38, (a)MDA KES5H BT EMHE XM t=0.2430, P=0.8088,
(b)SOD kP E5&IE =R TLABMEEN t = 0.4065, P=0.6865, (c)GSH kT 52T LA BAXM t=1.066, P=0.2898,
MDA, B =F#; SOD, B &L ¥k {LEE; GSH, H Rt HAK; GDM, FEIRIIMERR -

Note: Data are given as the mean = SEM. Statistical significance was determined using an unpaired t test. (a) Comparison of MDA value between eutocia

and cesarean delivery in the GDM group. t = 0.2430, P = 0.8088. (b) Comparison of SOD value between eutocia and cesarean delivery in the GDM group.
t=10.4065, P=0.6865. (c) Comparison of GSH value between eutocia and cesarean delivery in the GDM group. t = 1.066, P=0.2898. MDA,

malondialdehyde; SOD, superoxide dismutase; GSH, glutathione; GDM, gestational diabetes mellitus.
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Fig.8 Comparison of MDA, SOD, and GSH values between healthy women and those with PROM in the GDM group
BRI R AAEELXT t 4038, (a)MDA K SRIERMELAEAIRM t=0.5893, P=0.5579,
(b)SOD Kk FE SRR EFLARIAXM. t=1.217,P= 02304, (c)GSH /K F SRR FTARIEXM t =0.6967, P=0.4882,
MDA, A ZF; SOD, B S ¥ L &; GSH, ARt HAL; GDM, $EIREAMER R o
Note: Data are given as the mean + SEM. Statistical significance was determined using an unpaired t test. (a) Comparison of MDA value between healthy
and PROM in the GDM group. t = 0.5893, P =0.5579. (b) Comparison of SOD value between healthy and PROM in the GDM group. t =1.217, P=
0.2304. (c) Comparison of GSH value between healthy and PROM in the GDM group. t = 0.6967, P= 0.4882. MDA, malondialdehyde; SOD, superoxide

dismutase; GSH, glutathione; GDM, gestational diabetes mellitus; PROM, premature rupture of membranes.
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