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Expression of Vitamin D Receptor by Pulse Consumption in the Uterus of
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Objectives: Phytoestrogen-containing pulse supplements have beneficial effects on postmenopausal symptoms, but how
such effects are achieved is unclear. This study investigates the effects of pulse consumption on the menopausal changes in
ovariectomized rats.

Methods: Female Sprague-Dawley rats were either sham operated (Sham; n = 3) or surgically ovariectomized (n = 13). The Sham
group was fed the regular AIN-93M diet. Ovariectomized group was divided into 3 sub-groups and fed AIN-93M containing
soybean (n = 5), mung bean (n = 3), or cowpea (n = 5) for 10 weeks. At the end of the experiment, all rats were sacrificed, and the
uterus was harvested, rinsed, and weighed. Expressions of vitamin D receptor (VDR), estrogen receptor (ER) B, and ezrin in uterus
were evaluated by immunohistochemistry.

Results: VDR was highly expressed in the uterus of rat, irrespective of ovariectomized state. VDR was more definitely expressed in
the uterus of ovariectomized groups than the sham-operated group. There were no significant differences in expression of ER p.
However the expression of ezrin was highly expressed in the cowpea group compared to sham group (P = 0.044).

Conclusion: This study suggested that legumes diet may concern menopausal changes via VDR and ezrin. The result may partly
explain the beneficial effects of VDR on menopausal symptoms. Further study is necessary to study the detailed mechanisms of
VDR and ezrin on the menopausal changes in the uterus. (J Korean Soc Menopause 2013;19:1-8)
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Table 1. Body weight, and organ weight

Sham (n = 3) OVX (n = 13) OVX-SB(n=5) OVX-MB(n=3) OVX-CP(n=5) Total (n=16) P*
Initial BW (g) 2040 £ 2.65 20223 £ 495 20260 +6.39 202.67 + 4.04 20160 + 488  202.56 + 4.59 0.565
Final BW (g) 2753 +2256  311.85+ 1733 30440 + 1708 32333 +11.60 31240+ 1931 30500 +2291  0.007*

Uterus weight 51533 + 14551  99.23 + 1741  108.20 + 13.81 99.33 + 2219 90.20 + 1642 17725 + 176,64 0.038*
(mg)

Subcutaneous 3.70 £ 0.80 816+ 139 726 +112 9.35+1.82 8.34 + 0.87 734 +217 < 0.001*
fat weight (g)

Values are expressed as means + SD.

*Significantly different between the Sham and OVX groups by t-test.

OVX: ovariectomy, BW: body weight, OVX-SB: ovariectomized and the intake of soybean, OVX-MB: ovariectomized and the intake of
mung bean, OVX-CP: Ovariectomized and the intake of cowpea

Fig. 1. Localization of vitamin D receptor, ezrin, and estrogen beta receptor in the uterus of rats. Inmunohistochemistry was performed
as described in the Material and Methods section. (A) Sham control, (B) OVX-SB, (C) OVX-MB, (D) OVX-CP. A negative control shows any
immunoreacitivity without a primary antibody treatment. 1: negative control, 2: vitamin D receptor, 3: ezrin, 4: Estrogen receptor beta.
Magnification: x 100. OVX-SB: ovariectomized and the intake of soybean, OVX-MB: ovariectomized and the intake of mung bean, OVX-CP:
ovariectomized and the intake of cowpea.
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Fig. 2. Inmunoreacitivity of vitamin D receptor, estrogen receptor
and ezrin in rat's uterus were measured by Image J. Semi-
quantitative intensity of immunoreacity in sham-operated rats
(Sham) and ovariectomized rats (OVX) were compared.
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Fig. 3. Immunoreacitivity of VDR, ER, and ezrin in rat's uterus
were measured by Image J. Imunoreacitive ezrin expression
was significantly lower in OVX-MB group than Sham control
group (t-test, *P = 0.04). VDR: vitamin D receptor, ER: estrogen
receptor, OVX-SB: ovariectomized and the intake of soybean,
OVX-MB: ovariectomized and the intake of soybean, OVX-CP:
ovariectomized and the intake of soybean.
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