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Abstract
PurposeAs suggested by many investigators, the cause of age-related female sexual dysfunction is the decline of serum estrogen. We investigated the effects of estrogen on the nitric oxide synthase (NOS) and vascular endothelial growth factor (VEGF) expressions and the histologic composition in the uterus and proximal and distal vagina of rats.

Materials and MethodsForty-five mature female Sprague-Dawley rats were randomly divided into three groups; the control group (C), the oophorectomy group (O), and the estrogen replacement group (E). The expression rates of neuronal NOS (nNOS), endothelial NOS (eNOS), VEGF and the changes of the collagen component in the uterus and proximal and distal vaginal tissues were investigated by immunohistochemical staining and Masson's trichrom staining.

ResultsThe expression rate of NOS was highest in the proximal vagina, and this was followed by the portion of the vagina distal to the uterus. The nNOS and eNOS expression rates were significantly decreased in the uterus and the proximal vagina of the E group (p<0.05), and they were increased in the uterus and proximal vagina of the O group (p<0.05). However, the VEGF expression rate was increased in only the uterus of E group. In all tissues, the collagen component was significantly decreased in the E group, while it was increased in the O group (p<0.05).

ConclusionsThese data suggest that estrogen downregulates nNOS and eNOS. In addition, estrogen deficiency induces collagen synthesis and it decreases the content of smooth muscle in the uterus and vagina, resulting in structural relaxation difficulty.
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  The mean serum 17β-estradiol. *: p-value (comparing the control group with the oophorectomy group)<0.001, †: p-value (comparing the oophorectomy group with the estrogen replaced group)<0.001.
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  The mean expression percentage. (A) nNOS, (B) eNOS, (C) VEGF, (D) relative percentage of the collagen component, *: p-value (comparing the control group with the oophorectomy group)<0.05, †: p-value (comparing the oophorectomy group with the estrogen replaced group)<0.05. nNOS: neuronal nitric oxide synthase, eNOS: endothelial nitric oxide synthase, VEGF: vascular endothelial growth factor.
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  Immunoreactivity pattern for neuronal nitric oxide synthase (nNOS) of rat uterus, the proximal vagina and the distal vagina. (A) nNOS expression in the uterus (×200, O: O group, E: E group), (B) the proximal vagina (×200, O: O group, E: E group), (C) the distal vagina (×200, O: O group, E: E group).
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  Immunoreactivity pattern for endothelial nitric oxide synthase (eNOS) of rat uterus, the proximal vagina and the distal vagina. (A) eNOS expression in the uterus (×200, O: O group, E: E group), (B) the proximal vagina (×200, O: O group, E: E group), (C) the distal vagina (×200, O: O group, E: E group).
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  Immunoreactivity pattern for vascular endothelial growth factor (VEGF) of rat uterus, the proximal vagina and the distal vagina. (A) VEGF expression in the uterus (×200, O: O group, E: E group), (B) the proximal vagina (×200, O: O group, E: E group), (C) the distal vagina (×200, O: O group, E: E group).
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  Masson's trichrome stains of the uterus, proximal vagina, and distal vagina (×200). (A) collagen and smooth muscle component in the uterus (×200, O: O group, E: E group), (B) the proximal vagina (×200, O: O group, E: E group), (C) the distal vagina (×200, O: O group, E: E group).
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