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Expression of nitric oxide synthase isoforms and detection of nitric
oxide in rat placenta and uterus during pregnancy
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Abstract. The NO production level was examined by electron paramagnetic resonance (EPR) spectroscopy
with Fe-N- (dithiocarboxy) sarcosine (DTCS) complex as NO-trapping reagent. The expression of nitric oxide
synthase (NOS) isoform was also examined by quantitative reverse transcriptase-mediated polymerase chain
reaction (RT-PCR). In the whole uterus, NO production was first detected by EPR spectroscopy on day 13.5 of
gestation, and the NO level reached a peak on day 17.5 of gestation, and then significantly decreased through
the last few days of gestation, resulting the same level of non-pregnant rats. The NO production in the whole
uterus is mostly derived from the dicidua through the gestation. In the decidua, the expression of NOS II
mRNA as measured by quantitative RT-PCR was stronger than that of NOS IIl mRNA, and the NOS II mRNA
expression pattern was in good agreement with the NO production pattern, whereas NOS III mRNA expression
showed no marked changes during gestation except a temporal increase at the term. In addition, NOS isoform
expression at the peak of NO production stages (day 17.5) was examined after treatment with RU486, an anti-
progesterone reagent, or raloxifene, an anti-estrogen reagent. The expression of the NOS II in the decidua at
this stages was significantly decreased by these anti-steroid hormone treatments alone, but not affected by co-
treatment of anti-progesterone and anti-estrogen treatment. NOS III expression was not affected by these anti-
steroid hormone treatments. The present results indicate that uterine NO production was gestational stage-
dependent, and the peak of NO production on day 17.5 was derived from the decidua and decidual NO
production were mainly regulated by the expression of NOS II. The expression of NOS II was modified by
steroid hormones, suggesting that steroid hormones up-regulate the iNOS expression in the decidua through the
gestation to maintained the whole uterine NO production.
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