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Temporal and spatial expression profiles of 
Frizzled 3 in the ovary during the estrous cycle
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ABSTRACT. Frizzled 3 is an important receptor in the Wnt/β-catenin 
pathway, a conserved signaling pathway that regulates gene expression 
and controls diverse developmental processes. However, the role of this 
protein during follicular development in the adult ovary is not known. The 
present study was designed to investigate the expression and localization 
of Frizzled 3 mRNA and protein during the estrous cycle in the mouse ovary 
through in situ hybridization (ISH), real-time quantitative polymerase chain 
reaction, immunohistochemistry and western blot. ISH results showed that 
in proestrus, high expression of Frizzled 3 was found in the granulosa and 
stroma with weak levels in the corpus luteum. In estrus and diestrus, the 
stroma had high Frizzled 3 expression, but levels were low in granulosa 
cells and corpus luteum. In the metestrus, moderate expression of Frizzled 
3 was found in the stroma but low to no expression was found in luteal cells 
and follicles. The mRNA and protein levels of Frizzled 3 were found to be 
the highest in proestrus and diestrus compared to estrus and metestrus 
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(P < 0.05), confirming the ISH results. During estrus and diestrus, high 
Frizzled 3 expression was observed in the stroma and moderate levels in 
granulosa cells, and during estrus and proestrus, low expression was seen 
in the oocyte cell membrane. The western blot results further confirmed 
this change during the estrous cycle. Together, these results indicate 
that Frizzled 3 is involved in regulating follicular development and oocyte 
maturation during the estrous cycle.
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