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Introduction
birth [13]. Excessive levels of ROS/RNS can cause cell necrosis, cell 
apoptosis or cell senescence from protein alterations, lipid peroxidation 
and DNA oxidation [14]. Several studies have reported that preterm 
birth is associated with lower total antioxidant status and higher total 
oxidant status in the maternal blood and vaginal washing fluid [15-17]. 
Oxidative stress is reported to induce damage to fetal membranes and 
placental cells which further generate uterotonic biomolecular signals 
that trigger labor process [13]. 

Storkhead box 1 (STOX1) is a transcription factor that has been 
shown to be related to recurrent spontaneous abortion and pre-
eclampsia [18,19]. Overexpression of STOX1 could lead to transcriptome 
alterations involved in several cellular pathways and mitochondrial 
function is highly represented [20]. STOX1 overexpression results in 
improved free radical production through inhibiting the expression 
of a series of important antioxidant modulators, and aggravating pre-

eclampsia [18]. However, the role of STOX1 in preterm birth has not 
been investigated.

In this study, we established a preterm birth model through 
upregulating SP-A level, housing mice under a reversed light/dark 
cycle to increase endogenous SP-A and intra-amniotic injection 
of SP-A to increase exogenous SP-A. We found that STOX1 was 
increased in the placenta from preterm birth group. Through 
knockdown of STOX1, we found that SP-A induced the pathological 
damage to placenta through STOX1. Mechanismly, SP-A inhibited 
the activities or protein levels of a series enzymes including SOD, 
CAT1, GSH-Px, NOS3 and ARG2 through promoting STOX1 and 
therefore caused increased oxidative stress in placenta and promoted 
the preterm birth. Our study recovers the role of STOX1 in preterm 
birth and provides a new target for predicting and preventing preterm 
birth.

Methods
Animals
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SP-A inhibited the activities of antioxidant enzymes through 
STOX1

STOX1 overexpression has been reported to promote free radical 
production through inhibiting the expression of a series of important 
antioxidant modulators [18]. And oxidative stress could result in cell 
apoptosis, cell necrosis and cell senescence and is related to multiple 
diseases [13,21,22]. So we speculate that STOX1 may be involved in 
SP-A induced preterm birth through regulating oxidative stress. 
Superoxide Dismutase (SOD), Glutathione Peroxidase (GSH-Px) 
and Catalase (CAT) are well-known antioxidant enzymes which play 
important roles in antioxidant system [23]. So we investigated the 
activities of SOD, CAT1 and GSH-Px in placenta. We found that SP-A 
inhibited the activities of SOD, CAT1 and GSH-Px. Moreover, STOX1 
overexpression further inhibited the activities of these antioxidant 
enzymes while knockdown of STOX1 rescued the activities of SOD, 
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