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Study on theeffects of HIF-1a and lipid oxidative stress markers on early pregnancy outcomes
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[Abstract] Objective To explore the effects of oxidative damage induced by hypoxia-inducible factor 1-« ( HIF-la) on early
pregnancy outcomes and analyze the clinical value of lipid oxidative damage markers, paraoxonase-1 (PON-1) and
8-iso-prostaglandin F2a (8-iso-PGF2a) ,in predicting early pregnancy loss. Methods A total of 61 early pregnant who visited the
department of obstetrics and gynecology at Qingdao Municipal Hospital from September 2020 to September 2021 were selected for
the study. Among them, 19 cases were early threatened abortion. 20 cases embryo arrest, and 22 cases normal pregnancy. Basic
maternal information was collected, and blood samples were obtained. Serum levels of HIF-la, PON-1, and 8-iso-PGF2a were
measured by enzyme-linked immunosorbent assay (ELISA).The sensitivity and specificity of these biomarkers were analyzed using
the receiver operating characteristic (ROC) curve,and the area under the curve (AUC) was calculated. Results The levels of HIF-1a
and 8-is0-PGF2a were higher in the threatened abortion and embryonic arrest groups compared to the normal pregnancy group,
while PON-1 levels were lower in these groups,and the embryonic arrest group had higher 8-iso-PGF2a levels than the threatened
abortion group,with statistically significant differences (F =16.21,20.65,and 21.46, respectively, P <(0.01).Pearson correlation
analysis indicated a positive correlation between serum HIF-1a and 8-iso-PGF2a (+=10.357,P<C0.05) , while PON-1 was negatively
correlated with both HIF-1a and 8-iso-PGF2a (r = —0.420 and — 0.309, respectively, P <{0.05). The AUC values for predicting
early pregnancy loss using HIF-1a,PON-1,8-iso-PGF2a.and the combined markers of HIF-1a and 8-iso-PGF2a were 0.854.0.886,
0.815,and 0.929, with corresponding sensitivities of 79.49%,74.36% ,69.23% and 84.62% ,and specificity of 81.82% ,95.45% ,
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86.36 % and 95.45% ,respectively. Conclusion Maternal serum levels of HIF-1a,8-iso-PGF2a,and PON-1 are associated with early

pregnancy outcomes.Elevated HIF-1a and 8-iso-PGF2a levels and reduced PON-1 levels increase the risk of early pregnancy loss.

The combination of serum HIF-1a and 8-iso-PGF2a has high clinical predictive value for early pregnancy loss.

[ Key words | early pregnancy; pregnancy loss;lipid oxidative stress;hypoxia-inducible factors 1-a;8-iso-prostaglandin F2a; paraoxonase
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Table 1 Comparison of general data (x &=s)
Mgl % B IED) BMI(kg/m?) Za JA D
1E 4R 22 29.54+3.88  22.88+3.40  10.99+0.95
Je Ik i = 19 30.2145.50  24.93+3.79  10.96+1.21
MR E 20 31.554+3.55  24.534+3.23  11.05%1.10
F 1.594 2.046 0.026
P 0.093 0.959 0.974

i 8-iso-PGF2a — 3 Bt & 48 b5 1) AUC 43 %1y 0.854,
0.886.,0.815.,0.929 , RAKEE 43512 79.49 % .74.36 % .
69.23% .84.62% , ¢ 5 B 43 il g 81.8294.,95.45% .
86.36%.95.45% ; HIF-1a I 8-iso-PGF2a Bt A& 35 45
B AUC & T 24545 .0 Delong’s K3 i 7% 25 5 4
TG 7E L (P>0.05), WWE 1 fi¥k 4,
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Table 3 Correlation analysis of serum

HIF-1a, PON-1 and 8-iso-PGF2a

S| e HIF-1a PON-1 8-iso-PGF2a

* 2 % HIF-1a.PON-1,8-is0-PGF2a
KEREE (x5
Table 2 Comparison of serum HIF-1a, PON-1,
8-iso-PGF2a levels (x )

N HIF-1a PON-1 8-is0-PGF2a
S Bl
(ng/L) (nmol/L) (pg/mL)
ERER 22 34.784+7.80 53.704+5.67  32.83+11.32
JedkE 19 44.7046.80"  44.206.06*  42.2249.73*

R E 20 47.6548.38"  40.06+£8.76*  54.00£10.83 "%
F 16.21 21.46 20.65
P <<0.001 <0.001 <0.001
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8-is0-PGF2a(pg/mL)  42.71413.75  0.357 —0.309 1
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Fig.1
HIF-1a,PON-1,8-is0-PGF2a,and HIF-1a and

ROC curve analysis of the predictive value of

8-1s0-PGF2a combined indicators for pregnancy loss

® 4 BESTNEHFIRERH ROC &2

Table 4 ROC curve analysis of each index predicting early pregnancy loss

B AUC SE 95%CI R YO FEREOD Z P
HIF-1a 0.854 0.052 0.752~0.957 79.49 81.82 1.186 0.236
PON-1 0.886 0.041 0.805~0.966 74.36 95.45 0.788 0.431
8-iso-PGF2a 0.815 0.057 0.703~0.926 69.23 86.36 1.691 0.091
HIF-la B4 8-iso-PGF2a 0.929 0.036 0.857~1.000 84.62 95.45
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