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Introduction: Immune dysregulation is a major cause of impaired endometrial receptivity and
infertility. Mast cells, as resident immune cells in the endometrium, can disrupt embryo
implantation when hyperactivated due to increased local inflammation. Vitamin D, acting as an
immunomodulator, potentially plays a role in maintaining endometrial homeostasis by
regulating mast cell activity. The present study was conducted with aim to histopathologically
investigate the effects of vitamin D on mast cell count and degranulation patterns in the rat
endometrium during the pre-implantation period.

Methods: In this experimental study, 20 adult female NMRI mice were randomly divided into
control and experimental (vitamin D-treated) groups. Three and a half days after inducing
pseudopregnancy in both groups, tissue samples were obtained from the middle third of the
uterine horn to prepare histological sections. Using Toluidine Blue staining, the total number of
mast cells and their degranulation status—categorized into granulated, semi-granulated, and
degranulated patterns—were evaluated. Data were analyzed using generalized estimating
equations (GEE) with a Poisson distribution.

Results: The histopathological findings indicated that vitamin D administration decreased the
mean number of endometrial mast cells, although this reduction was not statistically significant
(p=0.508). The incidence rate ratio (IRR) of granulated mast cells in the vitamin D group
compared to the control group decreased, which was also not statistically significant (p=0.455).
Conversely, the incidence rate of semi-granulated mast cells showed an increase, though this
difference lacked statistical significance (p=0.677). Furthermore, the incidence rate ratio for
degranulated mast cells was 0.58, indicating a decrease, but this difference was likewise non-
significant (p=0.386).

Conclusion: Although vitamin D did not cause statistically significant differences in mast cell
counts, it likely mitigates endometrial inflammation by reducing their activation, thereby
fostering a more favorable environment for the implantation process. This biological effect may
hold importance in improving the endometrial microenvironment and reducing infertility;
however, confirmation requires further studies with larger sample sizes.
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