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Antenatal betamethasone (BTM) is a standard therapy to reduce respiratory distress 
syndrome [1], and some reports indicate that BTM decreases prevalence of patent 
ductus arteriosus in preterm infants [2]. Closure of the ductus arteriosus (DA) 
requires morphological remodeling, i.e., intimal thickening (IT) formation [3]. 
However, the role of BTM in IT formation of the preterm DA has not been reported.
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First, we analyzed the expression of glucocorticoid receptor (GR) in preterm and 
term DA tissues. Quantitative RT-PCR of rat DA tissues (day 19 and day 21 of ges-
tation) and immunohistochemistry of the human DA tissue (day 7, coarctation of the 
aorta) showed that GR was highly expressed in the human and rat DAs. We then 
performed DNA microarray analysis using smooth muscle cells of preterm rat DA 
(DASMCs) on day 20 of gestation stimulated with or without BTM. Among all of 
the genes detected in preterm DASMCs, the gene X was markedly increased by 
BTM stimulation, which was confirmed by quantitative RT-PCR in rat preterm 
DASMCs, but not in preterm rat aortic smooth muscle cells. A scratch assay dem-
onstrated that BTM promoted preterm DASMC migration, which was attenuated by 
the gene X-targeted siRNA.

Furthermore, we examined whether BTM increased IT formation in  vivo. 
Maternal rats were administered intravenously with BTM or normal saline (control) 
on day 18 and 19 of gestation, and fetal rat DA tissues were obtained on day 20 of 
gestation. The ratio of IT to tunica media was significantly higher in BTM treatment 
group (n = 5, p < 0.05).

In conclusion, these data suggest that antenatal BTM administration promotes IT 
of the DA through the gene X-mediated DASMC migration.
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